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Research – Length of High Intensity Intervention for ABI, SCI and 
Amputees 

Brief 

In order to develop business rules for the amount of funding to include as a 
capacity building support within the Participant Budget Model, the following 
information will assist us: 

• For the following disability groups: Acquired Brain injury, including
Traumatic Brain Injury (TBI), stroke, brain tumour AND spinal injury AND
amputations as separate groups.

• What is considered best practice in terms of:
a) The length of time for which high intensity therapy supports are

considered effective after onset?
b) How long does high intensity rehab continue post spinal cord injury or

amputation?

There is a period of time (previously termed ‘spontaneous recovery’) when it is 
considered that the brain is more amenable to learning new information/skills 
after a brain injury.   

In the past it was accepted that this period of relatively rapid learning would 
then be followed by a plateau, when limited new learning was possible.  

c) What is the current thinking regarding: i) whether there is a plateau;
and ii) when this point is reached for brain injuries?

We are considering the possibility of 5 years as an appropriate time to cease 
high intensity rehabilitation, and “switch” to maintenance/monitoring supports 
for brain injuries; and 2 years for spinal cord injuries or amputations. 

d) Is there any research evidence for this?
e) Does this align with research and length of time for improvement post

acquired injury?

Date 09/07/2021 
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Please note: 

The research and literature reviews collated by our TAB Research Team are not to be shared external to the Branch. These 
are for internal TAB use only and are intended to assist our advisors with their reasonable and necessary decision-making. 

Delegates have access to a wide variety of comprehensive guidance material. If Delegates require further information on 
access or planning matters they are to call the TAPS line for advice. 

The Research Team are unable to ensure that the information listed below provides an accurate & up-to-date snapshot of 
these matters. 
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2 Summary 
 

• Because randomised controlled trials (RCTs) often have limited funding, 
interventions are rarely delivered past the 12 month mark. Because of this, we can 
only make assumptions about the effectiveness of rehabilitation for TBI past these 
timeframes.  

o The consensus is, the earlier intervention occurs the better. 
o The timeline and level of recovery differs between patients. Therefore, the 

length of rehabilitation should be guided by the patient’s needs. 
• Most commonly, the plateau for TBI improvement is around the 2 year mark. 

However, various studies have put the range anywhere from 6 months to 2 years. 
 

• Most spinal cord injury (SCI) cases reach a plateau by 9 months after injury. 
However, additional recovery may occur up to 12–18 months. 

• There is no agreement on duration and intensity of intervention in the acute and 
post-acute phases of SCI 

o Most studies implement intervention over 6 to 12 weeks. 
o Rehabilitation should be implemented when patients are medically stable 

and can tolerate the required intensity. 
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• Unable to determine a timeframe for plateau in relation to amputees, however, the 
time needed to progress through rehabilitation phases is consistently reported to be 
between 12 and 18 months. 

3 Traumatic Brain Injury 
 

3.1 Length of time high therapy supports are effective 
 

Systematic reviews investigating intensive multidisciplinary rehabilitation (in the post-acute 
stage) on average implement the intervention for less than 6 months and follow up study 
participants anywhere between 6-24 months. Refer to Table 1 for more details.  

The length of time over which rehabilitation may have its effects (always many months and 
usually several years) is usually longer than any funded research project [1]. 

Benefits of neurological rehabilitation typically accrue over several years, rather than over 
weeks or months. RCTs are typically conducted over a much shorter time. Definitive RCTs in 
this area should be funded to include follow-up over three to five years but this is rarely 
possible under existing funding programmes. Furthermore, studies with long follow up 
periods tend to have high dropout rates, leading to less meaningful results due to smaller 
sample [2]. 

For patients engaged in rehabilitation, intervention should be offered as intensively as 
possible and should begin as early as possible, although the balance between intensity and 
cost-effectiveness has yet to be determined [2]. 

3.2 Recovery Plateau 
 

Review of the existing TBI cognitive recovery literature indicates that recovery does indeed 
occur after TBI and that recovery curves are likely to be differentially sensitive to both 
recovery domain and time [3]. Most studies have employed global measures of functional 
outcome including: vocational status, Glasgow Outcome Scale, the Disability Rating Scale, 
the Community Integration Questionnaire, and the Functional Independence Measure [3].  

Recovery is detectable, asymptotic (when more than 3 points are measured), and 
commonplace after TBI. Studies remain ambiguous about the pace of change over time and 
the point at which a plateau in recovery is achieved [3]. Expressly, some studies observe 
continued recovery as late as 2 years post injury [4-6] while others note no further recovery 
after 1 year [3, 7], while still others indicate full recovery as early as 6 months post injury [8, 
9]. The discrepancies between findings may be attributable to the disparity across studies 
with regard to both study design and outcome measures [10].  

Longer term longitudinal studies investigating post injury outcomes have shown mixed 
results. Newcombe [11] found that veterans who had had a head injury in the showed no 
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evidence of deterioration many years after injury. This might have been due to the expert 
and systematic care they received very soon after the injury. But other researchers found 
that a proportion of patients deteriorated when assessed 10-20 years later. In contrast, 
Dams-O'Connor, Ketchum [12] found a decline in functioning and decreased independence 
5 years post injury. Similar results were also found by Millar, Nicoll [13] and Olver, Ponsford 
[14], however, a percentage of patients did make improvements. Furthermore, Ponsford, 
Downing [2] assessed patients at 2, 5 and 10 years post injury and found that problems that 
were evident at two years post-injury persisted until 10 years post-injury. 

Rate of improvement varies from person to person. Currently, we don’t know the exact 
reason why the rate is different between people. However, age, pre-injury health, abilities 
and severity of injury have an impact on recovery.   

3.3 Impairment two years after brain injury 

Research from the TBI Model System program offers information about recovery from a 
moderate to severe TBI at 2 years after injury [15]. 

• About 30% of people need some amount of assistance from another person.  
o This may be during the day, at night, or both. Over time, most people can 

move around again without help. 
• Trouble with thinking is common.  

o This includes how fast a person can think. It also includes forming new 
memories. The severity of these problems varies. 

• About 25% of people have major depression.  
o In some cases, it’s caused directly by the brain injury. In addition, people with 

TBI are also dealing with major changes in their lives caused by the trauma, 
including changes in employment, driving, and living circumstances. 

• Just over 90% of people live in a private home.  
o Of those who were living alone when they were injured, almost half go back 

to living alone. 
• About 50% of people can drive again, but there may be changes in how often they 

drive or when. 
• About 30% of people have a job, but it may not be the same job they had before the 

injury.  

 

4 Spinal Cord Injury 
 

4.1 Length of time high therapy supports are effective 
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A systematic review by Burns, Marino [16] sought to answer various questions relating the 
type and timing of acute and subacute SCI. The results found that the evidence base is 
limited for many fundamental questions related to rehabilitation following acute and 
subacute SCI and there is no agreement in relation to timing, intensity and response [16]. 
These knowledge gaps include the timing of rehabilitation, nature of rehabilitation (specific 
interventions), therapeutic dose (intensity, frequency, and duration), role and impact of 
patient and injury characteristics, cost-effectiveness and efficiency of alternative 
interventions [16]. 

Of the studies included in the systematic review, the intervention lasted anywhere from 6 to 
12 weeks [16]. This is likely because of similar reasons mentioned above for TBI (i.e. lack of 
funding for trials). Follow up was up to 12 months.  

Recommendations arising from this review include [17, 18]: 

• Rehabilitation be offered to patients with acute SCI when they are medically stable 
and can tolerate required rehabilitation intensity. (Grade: Weak Recommendation; 
No included studies) 

• Offer body weight–supported treadmill training as an option for ambulation training 
in addition to conventional overground walking, dependent on resource availability, 
context, and local expertise. (Grade: Weak Recommendation; Low Evidence) 

• Individuals with acute and subacute cervical SCI be offered functional electrical 
therapy as an option to improve hand and upper extremity function. (Grade: Weak 
Recommendation; Low Evidence) 

• Based on the absence of any clear benefit, suggest not offering additional training in 
unsupported sitting beyond what is currently incorporated in standard 
rehabilitation. (Grade: Weak Recommendation; Low Evidence) 

 

4.2 Recovery Plateau 
 

In the clinical management of spinal cord injury (SCI), neurological outcomes are generally 
determined at 72 h after injury using American Spinal Cord Injury Association scoring system 
[19]. This time-point has shown to provide a more precise assessment of neurological 
impairments after SCI [20]. One important predictor of functional recovery is to determine 
whether the injury was incomplete or complete. As time passes, SCI patients experience 
some spontaneous recovery of motor and sensory functions. Most of the functional 
recovery occurs during the first 3 months and in most cases reaches a plateau by 9 months 
after injury [19, 21, 22]. However, additional recovery may occur up to 12–18 months post-
injury [19, 21, 22]. Long term outcomes of SCI are closely related to the level of the injury, 
the severity of the primary injury and progression of secondary injury.  
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5 Amputation 
 

5.1 Length of time high therapy supports are effective 
 

Unable to locate precise intensity and duration of multidisciplinary interventions for 
amputees. However, the US Department of Veterans Affairs have developed a clinical 
practice guideline for lower limb amputation [23]. For the purpose of the guideline, the 
postoperative continuum is separated into “phases”. These include 

1) Preoperative phase 
2) Immediate postoperative phase 
3) Pre-prosthetic rehabilitation phase 
4) Prosthetic training phase. A study by Johannesson, Larsson [24] found that 64% of 

participants obtained good function with their prosthesis within 6 months. 
5) Rehabilitation and prosthesis follow up phase 

The advancement through these phases is largely individualized, however the time needed 
to progress is consistently reported to be between 12 and 18 months [23].  

The NSW Agency for Clinical Innovation states that follow-up should occur regularly in the 
initial period for example, fortnightly/monthly for a few months, then 3-monthly, then 6-
monthly [25]. Once the residual limb has stabilised, follow-up should occur, at minimum, on 
an annual basis. This plan may vary depending on the needs of the person [25]. 

 

5.2 Recovery Plateau 
 

Unable to locate any details relating to a recovery plateau for amputees in the literature. It 
is clear however, the length of time often required before maintenance intervention should 
be implemented.  
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