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Key points

e The length of stay (LOS) in spinal cord injury (SCI) inpatient rehabilitation varies widely
between countries, from 41 days in USA to 135 in Switzerland.

e Between countries, LOS varies due to cultural, economic, and health infrastructure factors.

e Within a country, LOS varies depending on the severity/level of injury, age, complications and
pre-existing conditions, and functional goals.

e Inpatient SCI rehab LOS has been decreasing over decades for reasons including advancements
in medical and surgical care, technology and equipment, changing injury characteristics and
demographics, changes in healthcare policy and insurance, changes in rehab practice and
increased focus on community-based (outpatient) care.

The SCI care pathway

How long people receive inpatient rehabilitation for spinal cord
injury (SCI) is called rehabilitation length of stay (LOS).
Rehabilitation is often part of the care pathway for a SCI patient. USA

From initial injury to discharge into the community, the care 30 days in the 1970s to 19

Average acute care LOS

pathway typically involves acute care, rehabilitation and discharge days since 2015
into the community, each addressing different aspects of recovery. Canada .
Progression through the care pathway is not always seamless. For Between 25-37 days depending

example, the interval before rehabilitation can involve more than on injury severity/level

one acute facility, or a patient may be readmitted to acute care
while in rehabilitation.

Acute care

This period of early health care after a major injury or illness includes both emergency services in the
community (like ambulance and paramedic services) and treatment at an acute care hospital. During
this time, serious and urgent health problems are addressed to stabilize the patient.

Rehabilitation

When a person is medically stable, most people leave acute care and are transferred | e (00

to a “rehabilitation center” or “rehabilitation hospital”, where they focus on article on %
recovering and developing the skills for living with an SCI long-term. In some cases, gggzgsi‘ﬁ?:t?ézgfor
the acute and rehabilitation services are in the same hospital. In other cases, the more information!

rehabilitation hospital is a separate centre.
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Inpatient rehabilitation
Inpatient rehabilitation involves staying at a rehabilitation centre and receiving full-day programming.

Outpatient rehabilitation

Outpatient rehabilitation has individuals living in the community and visiting the rehabilitation
centre for regular services. This phase can continue for several months, focusing on further
functional improvements, community reintegration, and vocational training.

Community

Returning to community living after an SCI involves planning for suitable living arrangements after
rehabilitation and for a possible return to previous activities. Some return home while others may go to
a long-term or transitional care facility. This is done with support from the whole health team and may
be led by a social worker or discharge planner.

Typical rehab LOS around the world

The LOS for SCI rehabilitation varies significantly between countries due
to differences in healthcare systems, insurance models, resource
availability, economic factors, cultural and social factors, and
adaptation of evidence-based rehabilitation practices. These
factors are discussed in detail in the next sections.

In this section, we show rehab LOS values for select countries
around the world since 2010. The LOS is counted in average
days (unless we indicate otherwise). Text descriptions provide
details about subgroups while images provide a summary value.

North America

United States (2020 — 2023)
41 days (median)

Canada (2021)

e Traumatic SCI:

Complete tetraplegia: 112
Incomplete tetraplegia: 82
Complete paraplegia: 73
Incomplete paraplegia: 65
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on-traumatic SCI
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Europe
2012 2015) 44 Germany (2013 — 2016)
120 F, 57.7
(2013-2016) e With complications: 180.4 (93)
58 : e Without complications: 154.5 (85)
SWITZERLAND Norway (2012 — 2016)
(2013-2014) - 120
135 (median) %\
Switzerland (2013 — 2014)
ITALY .
(1996-2020) 135 (median)
166
Middle East
Saudi Arabia (2009 — 2014)
e Traumatic SCI: 85
e Non-traumatic SCI: 64 SAUDI ARABIA
(2009-2014)
80
- CHINA
' (2010-2019)- .
"0 114 Asia
China (2010 — 2019)
113.5
Australia (2010 — 2011)
130 (median)

AUSTRALIA
(2010-2011)
130 (median)
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How has rehab LOS changed over the years?

In the USA the median rehabilitation LOS has Median LOS in the USA
decreased from 91 days in 1972-1979 to 41 days in 100
2020-2023. n
> 80
This decrease over the years is a trend also seen in <)
other high-income countries (HIC). This decrease in @ ©°
LOS for inpatient SCI rehabilitation may be due to a g 20
combination of several factors reflecting both the £
evolution of care practices and the economic realities § 20

of healthcare delivery:
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Early surgical intervention, better acute care, and

improved stabilization techniques post-injury may allow for quicker transitions from acute care to
rehabilitation or community settings. This is supported by studies showing that early surgery may lead
to shorter LOS in acute care, which could impact how soon patients are admitted to rehabilitation.

Changes in healthcare policy and funding

Economic incentives in healthcare systems, particularly in HICs, have pushed for shorter hospital stays
to manage costs. Insurance policies and healthcare reforms often aim to reduce LOS to lower
expenditure, which has influenced rehabilitation practices.

Changes in rehabilitation practices

Intensity of rehabilitation and not just LOS can influence outcomes. In the US for example, some
rehab facilities have a three-hour rule where at least three hours of intensive rehab therapy per day, at
least five days a week. This has led to a focus on maximizing therapy within a shorter period, thereby
reducing LOS while still aiming for similar or better outcomes. Rehabilitation methods have evolved,
emphasizing more intensive, shorter-duration therapies that aim to achieve functional gains more
quickly. This includes the use of early, intensive physical therapy, occupational therapy, and other
modalities that can lead to earlier discharges.

Technological and equipment advances

The availability of advanced assistive devices, home adaptations, and technology for home use allows
individuals with SCI to manage more aspects of their care at home, reducing the need for extended
inpatient stays.

Increased focus on community-based rehabilitation
There is a growing trend towards discharging patients to community settings earlier for continued
rehabilitation, supported by home health services, outpatient programs, or community-based
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rehabilitation centers. This shift is partly due to evidence showing that community integration and
social participation can be maintained or even enhanced with earlier discharge.

Changes in demographic and injury characteristics

Changes in the demographics of those injured, and the level and severity of SCI may also play a role.
An increase in SCI among older people may increase rehab periods. Conversely, a trend towards more
effective complication prevention could lead to shorter rehabilitation periods. Also, a trend towards
incomplete SCI could lead to shorter rehabilitation periods. However, this trend towards incomplete
SCI is not always reflected in a reduction of LOS as a sizeable subset of those with incomplete
tetraplegia suffer from central cord syndrome which has very poor independence recovery.

The next section provides more information on these demographic factors.

Injury/demographic factors influencing rehab LOS

Severity of injury Refer to our
e Complete SCI (no sensory or motor function below the level of injury) typically grgfgaos?cs
requires longer stays. for more
information!

e Incomplete SCI (some preserved function below the level of injury) may involve
shorter stays, but this varies widely depending on the extent of motor and sensory recovery.

Level of injury

e Higher-level injuries (cervical injuries) tend to result in more significant functional impairments,
leading to longer stays.

e Lower-level injuries (thoracic or lumbar injuries) may require less rehabilitation time, though
patients still need extensive care for functional independence.

Complications

Patients who develop complications like pressure ulcers, respiratory issues, or infections often
experience prolonged rehabilitation stays but without any improvement in independence. Also,
medical complications in rehabilitation are a predictor of rehospitalization in the period after
rehabilitation discharge.

Age and pre-existing conditions

Older patients or those with pre-existing health conditions may require longer rehabilitation. The
increased age of patients can often mean that caregivers are older and are themselves unable to assist
their partner, complicating discharge planning.

Functional goals

Rehabilitation LOS can be extended or shortened based on the patient's ability to achieve specific
functional milestones, such as regaining mobility, independence in self-care, or achieving vocational
goals.
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Healthcare system factors determining rehab LOS

Early versus late decompression surgery

Early surgery is associated with a small decrease in acute care LOS. However, there is no association
between early surgery and rehabilitation LOS. More research is needed to support the finding as the 2
studies on this topic had very imprecise estimates.

Early versus late admission to rehab

Research has shown that SCI patients without effective rehabilitation in the six months following
injury had a significantly longer length of stay in rehabilitation (as well as a notably lower percent
increase in motor recovery from admission to discharge). Additionally, it has been shown that early
rehabilitation is effective in accelerating and promoting improvement in activities of daily living.

Barriers to discharge

Sometimes, individuals remain in the rehabilitation setting after their rehabilitation goals have been
met and even when they are deemed ready for discharge. For example, family deliberations,
procurement of supported care or services, provision of required equipment, need for residential care, a
lack of accessible housing or a requirement for home modifications can all result in an extended stay in
rehabilitation. Architectural barriers in heritage buildings and neighbourhoods in old European cities
can be a significant barrier to discharge that the North American reader may not have considered.

Specialized centres of care

When patients have access to specialized centres of care there is a decrease in mortality and LOS.
However, relatively few specialized SCI rehabilitation centers exist globally and they are generally
concentrated in high-income countries. Examples include the acute care centres and rehabilitation
units that are part of the Spinal Cord Injury Model Systems in USA and the Rick Hansen Spinal Cord
Injury Registry in Canada. The global lack of specialist rehabilitation skills in low-income countries
can result in inadequate initial management of SCI cases at the receiving hospital and a rapid
development of secondary complications, ultimately contributing to a longer length of hospital stay
and potentially poorer functional outcomes or even death.

Healthcare models

LOS can be influenced by the healthcare models. In one study from 2005 comparing USA, Canada
and Italy, it was found that LOS in USA was influenced by third party payer requirements for
discharge where patients are discharged as soon as they achieve a minimally acceptable level of
mobility. In contrast, for Italy and Canada, length of stay in rehabilitation was based primarily on
patients achieving the highest level of independence feasible. Today, 20 years later, while the health
care systems in many countries are intended to allow continued rehabilitation (inpatient or outpatient)
until patients reach a mobility plateau or maximal mobility independence, there is tremendous
financial pressure to discharge patients as quickly as possible.
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Healthcare differences between HICs and LMICs

While there is much variability even within HICs and low- and middle-income countries (LMICs),
the health care infrastructure in HICs supports a more structured and systematic approach to SCI
rehabilitation with clear protocols for early intervention, which can reduce LOS. In many LMICs,
the infrastructure might be less developed, leading to inefficiencies in care delivery. Additionally,
insurance coverage and health policies in HICs often allow for longer recovery times in
rehabilitation settings, while in LMICs, financial constraints might force earlier discharge.

HICs tend to have better resources in terms of advanced medical equipment, trained personnel, and
ongoing support services post-discharge, which can facilitate quicker rehabilitation and shorter
hospital stays. In LMICs, economic conditions can directly impact LOS as lack of funding and
constraints in resources mean that rehabilitation might be slower or less effective due to a lack of
necessary equipment, like robotic rehabilitation devices, trained staff, and lack of systems for post-
discharge care, including home care services, community support, and outpatient rehabilitation,
which could reduce the need for prolonged inpatient stays. Environmental factors like access to
transportation for follow-up care or the availability of accessible living environments also play a role.

Socio-Cultural factors determining rehab LOS

Cultural attitudes towards disability and rehabilitation can influence LOS. In some LMICs, there may
be cultural barriers to accepting or seeking out rehabilitation services, which could prolong hospital
stays. Social factors include lower awareness of SCI care, which might delay initial treatment and
extend the rehabilitation period.

Does greater rehab LOS improve outcomes?

The evidence for how LOS affects
individual functional improvement at
discharge is mixed. Some studies report a
longer LOS is associated with increased
functional improvement while others
report the opposite.

Longer LOS may allow for additional
opportunities for interdisciplinary
treatments, patient education, and
discharge planning to support transitions
in care and reduce risk of re-
hospitalization. However, LOS alone
does not account for the intensity and
quality of rehabilitation. In a hypothetical situation, patients recover their motor function faster and
finish their rehabilitation program sooner if the therapy intensity is increased. Also, other factors such
as psychological support, and community reintegration efforts play critical roles in long-term outcomes
for SCI patients. Time in an inpatient rehabilitation hospital can be disruptive to patients and adjusting
sooner to routine at home, say as an outpatient, can accelerate community reintegration efforts.
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Note too, that those with the most severe injuries tend to have the longest LOS in rehabilitation, yet
their outcomes are often worse than those with shorter LOS and less severe injuries. It would be
incorrect to assume then that longer LOS results in worse outcomes. Instead, consider the context of
injury/demographic factors (as discussed in the previous sections) when looking at LOS values.

The bottom line

Ideally, the appropriate rehabilitation LOS for any person is determined by collaborative decision-
making between the rehabilitation team, the patient, and their family. The ultimate goal is functional
independence and quality of life improvement, even if rehabilitation continues in an outpatient or
community-based setting.

In reality, rehabilitation LOS is impacted by the many factors discussed in this article. Factors specific
to the patient include injury severity, age, medical complications, pre-existing conditions, and their
individual recovery progress. Factors beyond the individual patient are those determined by the
healthcare system and include how long it takes to be admitted to rehab, barriers to being discharged
from rehab, specialized centres of care, and healthcare models. Insurance systems, and
economics/resource availability especially play a role in the differences seen between HICs and
LMIC:s. Finally, socio-cultural factors can also play a role, with lower awareness of SCI care or
cultural barriers to accepting or seeking out rehabilitation services resulting in delayed initial treatment
and extend the rehabilitation period.

Over the decades, rehab LOS has been decreasing. Reasons for this include advancements in surgical
care and technologies, changes in rehab practices, increased focus on community-based rehabilitation,
less severe injuries and complications, and economic/healthcare system pressures.

Related resources

SCIRE Community. Emergency and Hospital Care SCIRE Community. SCI Basics
SCIRE Community. Understanding Rehabilitation

Abbreviated reference list

Parts of this page have been adapted from the SCIRE Professional “Rehabilitation Practices” Module. Available
from: scireproject.com/evidence/rehabilitation-practices/sci-rehabilitation-outcomes/rehabilitation-length-of-stay/

Full reference list available from: community.scireproject.com/topic/rehabilitation-length-of-stay/#reference-list
Glossary terms available from: community.scireproject.com/topics/glossary/
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Disclaimer: This document does not provide medical advice. This information is provided for educational
purposes only. Consult a qualified health professional for further information or specific medical advice.
The SCIRE Project, its partners and collaborators disclaim any liability to any party for any loss or 8
damage by errors or omissions in this publication.
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