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VERSION 1 - REVIEW 

REVIEWER Lisa Kreber 
Centre for Neuro Skills  
Bakersfield, CA 93313  
United States 

REVIEW RETURNED 23-Apr-2016 

 

GENERAL COMMENTS This manuscript addressed the effectiveness and efficiency of 
"hyper-acute rehabilitation" for patients with complex medical 
conditions, the majority with complex neurological disability. 
Strengths of the manuscript include the utilization of functional 
outcome measure as well as, measuring cost efficiency of this type 
of rehabilitation. The manuscript was well-written and organized in a 
manner that allowed the reader to clearly understand the methods 
undertaken, the results obtained and the implications of these 
results.  
 
I have just a few minor issues that need further clarification:  
 
1. This reviewer appreciates the author's definition and review of 
"hyper-acute" specialist rehabilitation units. How are "hyper-acute" 
specialist rehabilitation units distinct from specialty 
neurotrauma/multi-trauma acute rehabilitation settings? Is there a 
distinction between hyper-acute specialist rehabilitation and 
"specialist inpatient multi-disciplinary" rehab units in the UK? There 
have been many publications using patients in the UK from 
"specialist inpatient multi-disciplinary" rehab units--is hyper-acute 
rehab a new level of care or just a new way to describe specialist 
inpatient multi-disciplinary rehab? As many of your readers may be 
from other countries, it would be important to be as precise as 
possible and to provide analogies as to how a "hyper-acute" 
specialist rehabilitation unit would compare to other specialized units 
in other countries. Although you have provided some of this 
information in your manuscript, it was still not entirely clear.  
 
2. Table 1: It appears that the majority of the patients in this study 
were discharged from the hyper-acute rehab setting to a 
nursing/residential home. How much clinical improvement was 
gained in these patients? Many stakeholders who pay for services 
for complex neurological disorders view a discharge to 
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nursing/residential home as "custodial care" and would question the 
cost-efficiency of spending time in a hyper-acute rehab setting 
versus a discharge directly to a nursing home if that was where the 
majority of your patient's discharge destination would be following 
hyper-acute rehab. This may be a point you would want to address 
in your discussion section as to why this level of care is essential 
and perhaps how much sooner a patient can be discharged to a 
nursing/residential home (where they would then fall under another 
funding source) with hyper-acute rehab.  
 
3. Table 3: Are the changes in scores from admission to discharge 
clinically meaningful changes or just statistically significant changes? 
For instance, on the majority of the items on the Rehabilitation 
Complexity Scale, there was not much of a chance from admission 
on the scale, but there was a statistically significant difference. What 
would a change from 7 to a 6 clinically mean on the Therapy item of 
this scale. It may be important to provide an example of two of those 
readers that are more clinically-minded than statistically minded.  
 
4. Table 4: Could you please add the label "months" to "Time to 
offset the cost of rehabilitation"? This would make it clearer to your 
reader that it takes 24 months and not 24 weeks, as the majority of 
the other items in this table are reported in weeks.  
 
This topic is timely and important to the field of rehabilitation. Thank 
you for your efforts in this area of research.   

 

REVIEWER Alison Godbolt 
Dept of Clinical Sciences, Karolinska Institutet Danderyd Hospital, 
Stockholm, Sweden 
 
I had exploratory discussions with Lynne Turner-Stokes about 
mutual research interests about a year ago, but have not 
collaborated with her to date. 

REVIEW RETURNED 27-Apr-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this interesting paper. It 
addresses the important area of cost-efficiency of highly specialized 
hyper-acute rehabilitation services. Demonstrating cost-efficiency is 
key to ensuring continued funding for such services, and thereby 
ensuring access for patients.  
I recommend that the authors consider the following points before 
publication:  
1. The authors’ rational for calculating cost-effectiveness is based on 
an assumption that all reduction in care needs between admission 
and discharge is due to the care at the hyper-acute rehabilitation 
units (HAR-units). Whilst reduction in care needs at discharge may 
well be in part, or even largely, due to this highly specialized 
rehabilitation care, without a control group of some sort it is not 
possible to know how much spontaneous recovery would have 
occurred in another care setting, or the relative cost-efficiency of the 
HAR-units and other possible care settings.  
2. The time since onset at admission to the HAR-units could perhaps 
be considered to be quite long at a median of 67 days. Was this 
partly due to under-capacity with patients waiting on general wards 
as a result, or did patients have medical needs requiring a very high 
level of monitoring and/or interventions, exceeding even that which 
could be provided on the HAR-units? A little more detail here would 
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aid an international readership in understanding the clinical context.  
3. Although I understand and support the emphasis on cost-
efficiency, the authors may like to consider mentioning other 
elements contributing to the decision to provide hyper-acute 
rehabilitation services. This may include the lack of alternatives that 
are ethically reasonable, given emerging evidence for better 
outcomes.  
4. Can the authors give more details on criteria for rating the 
Rehabilitation Complexity M scores? There seems to be some risk 
of bias here, if (as seems to be the case) the scores are rated by 
staff at the HAR-units who need to demonstrate medical instability in 
order to justify admission. The authors could consider giving clinical 
vignettes illustrating clinical situations yielding various M-ratings, as 
an aid to international readers who may have differing thresholds for 
what would be considered a “potentially unstable medical condition, 
requiring 24 hr availability of on-site acute medical cover” (M3). 
Have the authors considered asking acute-care colleagues who 
refer the patients to rate the M-scores to address this issue in the 
future?  
5. I would suggest that aetiology is specified for each diagnostic 
subcategory, rather than combined for all groups as in the current 
table 1, as the expected clinical course, degree of spontaneous 
recovery, medical and rehabilitation needs, may show considerable 
variation (for example for traumatic spinal cord injury and traumatic 
brain injury). Similarly, it would be of value to specify discharge 
destination by diagnosis. I would also suggest considering including 
information on the spinal cord injury levels; are these ventilator-
dependent patients with very high injuries? Why did they not go to a 
spinal cord injury unit? The authors could consider only reporting 
data on acquired brain injury patients, as the inclusion of a small 
number of patients with other diagnoses makes interpretation more 
difficult.  
6. The data on discharge destination in table 1 are a little confusing. 
If 77% of the Liverpool patients have not been discharged (“episode 
continuing”), it would seem to imply that the length of stay and cost 
per episode could not be calculated for these patients. Suggest 
making it clear how many patients these cells in the table are based 
on.  
7. Age is stated as mean and SD. Age range would also be of 
interest. Were there any paediatric patients? How old were the 
oldest patients?  
8. Does the number of beds at the HAR-units match the number of 
patients referred, or are patients selected in some way? Information 
on this will contribute to the reader’s understanding of the 
generalisability of findings.  
9. A minor point: In the first paragraph of the introduction, last 
sentence, the authors state that the inclusion criteria for “such trials” 
usually require the patient to be well enough medically to engage in 
the early, more intensive rehabilitation programme, and refer to 
studies by Andelic et al and Bai et al. In fact there was no such 
requirement in the Andelic trial, so I feel that this sentence could be 
misleading.  
10. Is there any data on deaths after discharge? In such a severely 
injured group some deaths would be expected. Such deaths could 
impact on the cost-efficiency estimates if patients do not live long 
enough for care savings to offset the rehabilitation costs.   
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Lisa Kreber  

Institution and Country: Centre for Neuro Skills, Bakersfield, CA 93313, United States  

Competing Interests: None declared  

 

This manuscript addressed the effectiveness and efficiency of "hyper-acute rehabilitation" for patients 

with complex medical conditions, the majority with complex neurological disability. Strengths of the 

manuscript include the utilization of functional outcome measure as well as, measuring cost efficiency 

of this type of rehabilitation. The manuscript was well-written and organized in a manner that allowed 

the reader to clearly understand the methods undertaken, the results obtained and the implications of 

these results.  

 

Thank you very much  

 

I have just a few minor issues that need further clarification:  

 

1. This reviewer appreciates the author's definition and review of "hyper-acute" specialist rehabilitation 

units. How are "hyper-acute" specialist rehabilitation units distinct from specialty neurotrauma/multi-

trauma acute rehabilitation settings? Is there a distinction between hyper-acute specialist 

rehabilitation and "specialist inpatient multi-disciplinary" rehab units in the UK? There have been 

many publications using patients in the UK from "specialist inpatient multi-disciplinary" rehab units--is 

hyper-acute rehab a new level of care or just a new way to describe specialist inpatient multi-

disciplinary rehab? As many of your readers may be from other countries, it would be important to be 

as precise as possible and to provide analogies as to how a "hyper-acute" specialist rehabilitation unit 

would compare to other specialized units in other countries. Although you have provided some of this 

information in your manuscript, it was still not entirely clear.  

 

Thank you – yes, hyper-acute rehabilitation services are distinct from ordinary specialist rehabilitation 

services in that they are dedicated rehabilitation beds located in the acute care setting with all the 

relevant supports from the emergency and critical care services to be able to take unstable patients. 

We have expanded the description slightly on page 4 and added a new figure (Figure 1) that we 

believe will make this clearer.  

 

2. Table 1: It appears that the majority of the patients in this study were discharged from the hyper-

acute rehab setting to a nursing/residential home. How much clinical improvement was gained in 

these patients? Many stakeholders who pay for services for complex neurological disorders view a 

discharge to nursing/residential home as "custodial care" and would question the cost-efficiency of 

spending time in a hyper-acute rehab setting versus a discharge directly to a nursing home if that was 

where the majority of your patient's discharge destination would be following hyper-acute rehab. This 

may be a point you would want to address in your discussion section as to why this level of care is 

essential and perhaps how much sooner a patient can be discharged to a nursing/residential home 

(where they would then fall under another funding source) with hyper-acute rehab.  

 

Yes, the point is though, that these patients are unable to be safely discharged to a nursing home as 

they are still medically unstable and require treatment in an acute hospital environment until they are 

stable enough for discharge. We have added to the text slightly on pages 10 and 17 to emphasise 

this. As explained in the first paragraph of the discussion, within the UK NHS the majority of these 

patients fall under the same healthcare resource and so reflect real savings to the NHS.  

 

3. Table 3: Are the changes in scores from admission to discharge clinically meaningful changes or 

just statistically significant changes? For instance, on the majority of the items on the Rehabilitation 
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Complexity Scale, there was not much of a chance from admission on the scale, but there was a 

statistically significant difference. What would a change from 7 to a 6 clinically mean on the Therapy 

item of this scale. It may be important to provide an example of two of those readers that are more 

clinically-minded than statistically minded.  

 

Thank you – this is a good point, because although the complexity does decrease (especially for 

medical and nursing needs) the hyper-acute rehabilitation services are only a stage in the pathway 

and most patients still have ongoing needs for care and/or rehabilitation in the next stage of the 

pathway, albeit in a non hyper-acute environment. We have adjusted the text on page 12 to 

emphasize this and we believe that the new figure 1 will also help to make this clear.  

 

4. Table 4: Could you please add the label "months" to "Time to offset the cost of rehabilitation"? This 

would make it clearer to your reader that it takes 24 months and not 24 weeks, as the majority of the 

other items in this table are reported in weeks.  

 

Yes – the Time to offset costs is actually in Table 5, but we have adjusted accordingly to make clear 

that it is in months rather than weeks.  

 

This topic is timely and important to the field of rehabilitation. Thank you for your efforts in this area of 

research.  

Thank you very much  

 

Reviewer: 2  

Reviewer Name: Alison Godbolt  

Institution and Country: Dept of Clinical Sciences, Karolinska Institutet Danderyd Hospital, Stockholm, 

Sweden  

Competing Interests: I had exploratory discussions with Lynne Turner-Stokes about mutual research 

interests about a year ago, but have not collaborated with her to date.  

 

Thank you for the opportunity to review this interesting paper. It addresses the important area of cost-

efficiency of highly specialized hyper-acute rehabilitation services. Demonstrating cost-efficiency is 

key to ensuring continued funding for such services, and thereby ensuring access for patients.  

 

Thank you  

 

I recommend that the authors consider the following points before publication:  

 

1. The authors’ rational for calculating cost-effectiveness is based on an assumption that all reduction 

in care needs between admission and discharge is due to the care at the hyper-acute rehabilitation 

units (HAR-units). Whilst reduction in care needs at discharge may well be in part, or even largely, 

due to this highly specialized rehabilitation care, without a control group of some sort it is not possible 

to know how much spontaneous recovery would have occurred in another care setting, or the relative 

cost-efficiency of the HAR-units and other possible care settings.  

 

We acknowledge this as a general limitation of cohort studies and have now highlighted this in the 

first paragraph of the discussion  

 

2. The time since onset at admission to the HAR-units could perhaps be considered to be quite long 

at a median of 67 days. Was this partly due to under-capacity with patients waiting on general wards 

as a result, or did patients have medical needs requiring a very high level of monitoring and/or 

interventions, exceeding even that which could be provided on the HAR-units? A little more detail 

here would aid an international readership in understanding the clinical context.  
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Thank you - it is partly a lack of capacity, but also partly because these are sick patients many of 

whom have a stormy course in intensive care settings before they are ready for transfer even to a 

hyper-acute rehabilitation setting. We have added some text to address this on page 10 and in the 

discussion (page 18).  

 

3. Although I understand and support the emphasis on cost-efficiency, the authors may like to 

consider mentioning other elements contributing to the decision to provide hyper-acute rehabilitation 

services. This may include the lack of alternatives that are ethically reasonable, given emerging 

evidence for better outcomes.  

 

Yes – we agree and have added a sentence to this effect at the beginning of the discussion (page 

16).  

 

4. Can the authors give more details on criteria for rating the Rehabilitation Complexity M scores? 

There seems to be some risk of bias here, if (as seems to be the case) the scores are rated by staff at 

the HAR-units who need to demonstrate medical instability in order to justify admission. The authors 

could consider giving clinical vignettes illustrating clinical situations yielding various M-ratings, as an 

aid to international readers who may have differing thresholds for what would be considered a 

“potentially unstable medical condition, requiring 24 hr availability of on-site acute medical cover” 

(M3). Have the authors considered asking acute-care colleagues who refer the patients to rate the M-

scores to address this issue in the future?  

 

Whilst we accept there is always a possibility of gaming the reality is that these beds are so scarce, 

that patients are not admitted if they do not need this service. An RCSE-M score of 3 usually denotes 

that the unit’s day-time medical team formally ‘hand over’ information to the out-of-hours medical 

service in case they are called at attend. Typical medical conditions would be an unstable 

tracheostomy, ventilation, unstable dys-autonomia, active/high risk of sepsis requiring intravenous 

antibiotics, unstable epilepsy likely to require intervention etc.  

We have added to the text on page 7 to include this description.  

 

5. I would suggest that aetiology is specified for each diagnostic subcategory, rather than combined 

for all groups as in the current table 1, as the expected clinical course, degree of spontaneous 

recovery, medical and rehabilitation needs, may show considerable variation (for example for 

traumatic spinal cord injury and traumatic brain injury). Similarly, it would be of value to specify 

discharge destination by diagnosis. I would also suggest considering including information on the 

spinal cord injury levels; are these ventilator-dependent patients with very high injuries? Why did they 

not go to a spinal cord injury unit? The authors could consider only reporting data on acquired brain 

injury patients, as the inclusion of a small number of patients with other diagnoses makes 

interpretation more difficult.  

 

We have adjusted Table 1 as suggested to give the aetiology separately for acquired brain injury and 

spinal cord injury. We have also given in the text the proportion of cervical and thoracic spinal cord 

injuries. We do not consider it worthwhile to break these down further as the requirement for hyper-

acute care is not always directly related to the primary pathology but to co-morbidities. As mentioned 

in the discussion there is a separate paper in preparation which details the nature and range of the 

different clinical problems requiring care in the HA environment and the range of specialties involved.  

 

There may be a number of reasons why the SCI patients did not go to a spinal unit which include a) 

lack of capacity in the spinal injuries units, b) the nature of acute co-morbidities which may require a 

more general acute hospital environment (eg intestinal failure, renal failure etc). We have added some 

text to address this point  
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Whilst we accept that the majority of patients in this series had acquired brain injury, in keeping with 

some other countries neurorehabilitation services in the UK are not diagnosis-specific. Hence we 

believe it is appropriate to describe the whole cohort, rather then separating out individual diagnostic 

groups.  

 

6. The data on discharge destination in table 1 are a little confusing. If 77% of the Liverpool patients 

have not been discharged (“episode continuing”), it would seem to imply that the length of stay and 

cost per episode could not be calculated for these patients. Suggest making it clear how many 

patients these cells in the table are based on.  

 

Thank you – yes we understand this might be confusing. The cost of the episode in the HA unit was 

calculated for all patients. Episode continuing means that the patient was transferred to the other 

specialist rehabilitation ward (non-HA) in the same hospital. We believe this is clear in the description 

of the two units, but have reworded Table 1 to make this clearer.  

 

7. Age is stated as mean and SD. Age range would also be of interest. Were there any paediatric 

patients? How old were the oldest patients?  

 

Thank you – these were adults aged 16-77. The age range has now been added to Table 1  

 

8. Does the number of beds at the HAR-units match the number of patients referred, or are patients 

selected in some way? Information on this will contribute to the reader’s understanding of the 

generalisability of findings.  

 

No, the beds are under-capacity. This also related to point 2 above and we believe that the additions 

added under that point (on pages 10 and 18) will also have helped to address this question.  

 

9. A minor point: In the first paragraph of the introduction, last sentence, the authors state that the 

inclusion criteria for “such trials” usually require the patient to be well enough medically to engage in 

the early, more intensive rehabilitation programme, and refer to studies by Andelic et al and Bai et al. 

In fact there was no such requirement in the Andelic trial, so I feel that this sentence could be 

misleading.  

 

Thank you for pointing this out – we have changed the text on page 4 to read “..many specialist 

rehabilitation services still require….”  

 

10. Is there any data on deaths after discharge? In such a severely injured group some deaths would 

be expected. Such deaths could impact on the cost-efficiency estimates if patients do not live long 

enough for care savings to offset the rehabilitation costs.  

 

Again, this is a good point. The UKROC dataset currently collates only de-identified data and cannot 

link to death registry data. In a separate analysis we have examined estimated lifetime savings using 

estimated life expectancy based on mortality statistics for the four survival groups reported by 

Shavelle, Jordan and colleagues from the US Traumatic brain injury dataset. This is also being 

reported separately. We acknowledge that a small number of patients with multiple co-morbidities 

may have a significantly shorter life expectancy. However, the period during which they require HA 

rehabilitation is a transitional stage on the pathway towards recovery for the majority of cases, and 

most patients were medically stable by the time they move on to the next phase of treatment. We 

have added some text in the discussion of limitations (Page 18) to reflect this.  

 

We would like to thank the reviewers for their careful appraisal and helpful comments, which we 
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believe have helped to improve the quality of this article. We hope that it is now suitable for 

publication in BMJ Open. 

 

VERSION 2 – REVIEW 

REVIEWER Lisa Kreber 
Centre for Neuro Skills, United States 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS Thank you for addressing my concerns in the revised version of your 
manuscript. All of my concerns have been addressed and I 
appreciate you further clarifying aspects of your rehabilitation 
setting.  
 
I have no further suggestions for revisions.  

 

REVIEWER Alison K. Godbolt 
Dept of Clinical Sciences, Karolinska Institutet Danderyd Hospital, 
Stockholm, Sweden 
 
I had exploratory discussions with Lynne Turner-Stokes about 
Mutual research interests about a year ago, but have not 
collaborated with her to date. 

REVIEW RETURNED 13-Jun-2016 

 

GENERAL COMMENTS The article has been carefully and appropriately revised and I look 
forward to seeing it in published form. One very minor Point is that 
the abbreviation "ITU" on page 10 may be difficult for an 
international audience to understand. I'd suggest writing it out in full. 
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