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Abstract 
Background: New emerging evidence has demonstrated the need for 
effective interventions to help people living with an acquired brain 
injury (ABI). Evidence on cost-effectiveness, which can help inform use 
of limited resources, is scarce in this area and therefore the purpose 
of this systematic review is to critically appraise and consolidate the 
current evidence on economic evaluations of ABI rehabilitation 
interventions. 
Methods: Systematic review methodology will be applied to identify, 
select and extract data from published economic evaluation studies 
(trial-based, non-trial based, simulation-based, decision model and 
trial-based model economic evaluations) of ABI treatment 
interventions in adults. A systematic literature search will be 
conducted on the following electronic databases: EMBASE, Econlit, 
CINAHL, Medline, the National Health Service Economic Evaluation 
Database and PsyclNFO. This review will only include cost-
effectiveness analysis studies (e.g., cost per life year gained), cost-
benefit and cost minimisation analyses in which the designs were 
randomised controlled trials (RCTs), non-RCT studies, cost-utility 
analyses (e.g., cost per quality-adjusted life year (QALY) gained or cost 
per disability-adjusted life year averted), cohort studies, and modelling 
studies. Only studies that were published in the english language, 
associated with adults who have an ABI will be included. There will be 
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no restrictions on perspective, sample size, country, follow-up 
duration or setting. The search strategy terms will include the 
following: acquired brain injury, brain*; cost*; or cost–benefit 
analysis*. Following data extraction, a narrative summary and tables 
will be used to summarize the characteristics and results of included 
studies. 
Discussion: The findings from this review will be beneficial to health 
policy decision makers when examining the evidence of economic 
evaluations in this field. In addition, it is anticipated that this review 
will identify gaps in the current economic literature to inform future-
related research. 
Systematic review registration: PROSPERO CRD42020187469 (25th 
June 2020).
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Introduction
Acquired brain injury (ABI) is an injury to the brain that is not 
hereditary, degenerative, congenital, or brought about by birth 
trauma; it happens after birth1. ABI includes both brain inju-
ries with a non-traumatic cause (such as brain tumours and 
stroke) and with a traumatic cause (such as automobile crashes  
and falls)2. In Ireland, there does not currently exist an adequate 
system for registering the prevalence and incidence and of ABI 
on an international and national basis, but informal estimates 
from the Irish National Audit of Stroke Care and data from the 
Hospital In-Patient Enquiry scheme indicates that each year in 
the country around 20,000 brain injuries occur3. ABI is the third 
most common cause of disability and death internationally each 
year, and can result in long-lasting health, economic and social 
effects on an individual, their family and friends and health  
systems4,5.

The economic consequences of having an ABI for both individu-
als and society are substantial and often problematic to estimate 
precisely. In the USA, ABI has been estimated to cost around 
€76.5 billion per year6. Whilst no official costs of ABI exists in 
Europe, the costs of traumatic brain injury (TBI) are projected  
to be €33 billion (around USD $45.4 billion)7, additionally, it 
is estimated that stroke care treatment are around €27 billion, 
with around €18.5 billion contributing towards the direct medi-
cal costs and around €8.5 billion for indirect costs (e.g., absence 
from work due to illness, loss of productivity)8. The evidence 
indicates that rehabilitation interventions after having an ABI 
improve health outcomes, increase quality of life and survival 
probabilities as well as help decrease costs by shortening hospital  
stays9. There is currently no available cure for a person living 
with an ABI, only symptom relieving therapies, which include 
either pharmacological (use of drugs)10 or non-pharmacological11.  
The vast number of non-pharmacological interventions for 
patients with ABI disorders have risen in recent years12,13 and  
many have been shown to be effective in reducing behavioural 
and psychological symptoms associated with having an ABI.  
Research suggests that effective non-pharmacological reha-
bilitation interventions include cognitive simulation, physical 
exercise and behavioural and occupational therapy, targeting  
persons with ABI disorders separately and jointly14,15.

Whilst a wide range of available and generally effective non-
pharmacological rehabilitation interventions are available, given 

that resources are limited and health and social care budgets are 
strained, it is imperative that every rehabilitation intervention  
can demonstrate evidence of effectiveness16.

Moreover, the relative levels of benefit should be at a reasonable 
compared to the cost of the interventions, meaning, that reha-
bilitation interventions are cost-effective and that the health and 
social care services are getting the value for money from their 
healthcare budgets17. For policy makers, having this information  
is vital when allocating scarce health care resources.

Economic evaluation (EE) is an analytical technique which meas-
ures, values, identifies and attempts to compare the cost and  
outcomes of two or more alternative programs or interventions. 
Economic evidence is gradually being recognized as an impor-
tant decision making input tool for policy makers, ensuring 
that resources are used in a way that maximizes the benefits18,19.  
Unfortunately, there is a limited amount of consolidated eco-
nomic evidence to guide the commissioning and improvement 
of services that support life after an ABI4,20,21. Several systematic 
reviews which have specifically focused on the costs of stroke care 
have suggested the need for more economic evidence in the brain  
injury field22,23. A recent scoping review by Stolwyk et al. (2019) 
identified 30 studies of economic evaluations of neuropsycho-
logical rehabilitation for ABI recommended an urgent need to 
conduct more economic evaluations studies which examine 
rehabilitation following brain injury24. Stolwyk and colleagues  
primarily aimed to describe the methodology used in eco-
nomic evaluations of neuropsychological rehabilitation for ABI. 
Conclusions on the cost-effectiveness of neuropsychological 
rehabilitation was therefore limited from the scoping review of 
Stolwyk and colleagues as different standards of living and price 
levels between countries were not accounted for among the 
studies reviewed.

Therefore, the purpose of this systematic review is (i) criti-
cally to consolidate and literature on economic evaluations 
of neuropsychological rehabilitation for several types of 
ABIs including stroke, traumatic brain injury, or ABI from  
non-progressive aetiologies; formal comparisons will be made by 
adjusting costs to a reference year (ii) assess the quality of avail-
able evidence, and (iii) use the findings of this systematic review 
to identify additional areas needed for improving the conduct 
and reporting of economic evaluations in ABI25,26. Therefore,  
a systematic literature review of non-pharmacological reha-
bilitation economic evaluations in ABIs is a way to summarize 
available knowledge in the field, to identify common characteris-
tics of the existing studies, assess current reporting standards in 
adherence to best practice guidelines and highlight areas where  
more research is required.

Methods
This ABI systematic review protocol has been developed based 
on “The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Protocols” (PRISMA)27 and recently regis-
tered in PROSPERO (CRD42020187469, 25th June 2020). The 
completed PRISMA-P checklist for our protocol is included  
as Extended data28. The ABI systematic review will be con-
ducted and reported in accordance with the PRISMA guidelines, 
the National Institute for Health and Care Excellence (NICE) 

          Amendments from Version 1
Many thanks to our reviewers for their suggested comments and 
suggestions. The article has been updated accordingly to reflect 
some of this feedback. 

Main changes: articles typos have been updated; PICO criteria 
has been updated to make inclusion/exclusion criteria easier to 
understand; patient and public involvement statement has been 
updated; introduction section has been updated; search strategy 
has been updated.

Any further responses from the reviewers can be found at 
the end of the article
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and the Cochrane Collaboration and 29. Any changes to the 
ABI systematic review protocol will be documented in the final  
published report.

Search methods for identification of studies
Search strategy. A systematic ABI literature research will be 
undertaken to identify relevant articles published until 24th 
August 2020 in the following electronic databases: PubMed, 
MEDLINE (Ovid), EconLit , CINAHL (EBSCO), Embase, Web of  
science, NHS Database (NHSEED).

Search terms. The search strategies will include Medical Sub-
ject Heading (MeSH) terms and key text words. The following 
MeSH terms and keywords will be used on their own or in com-
bination: ‘Acquired brain injury’, ‘cost benefit’ , ‘cost’, ‘cost 
effectiveness’, ‘cost utility’, ‘economic evaluation’. The detailed 
search strategy is provided as Extended data28. Retrieved search  
results will be downloaded into Endnote x9.3.1.

Study selection procedure
Following the search, selected ABI studies will be independently 
screened according to the inclusion criteria by three reviewers, 
this initial search screening will be based on the study title and 
abstracts. A third reviewer will be consulted should there be any 
disagreement and will be responsible for a final decision. The  
PICOS criteria will be followed for the exclusion and inclusion 
of each ABI study. The PICOS is an acronym term that refers to 
the Population, Intervention, Comparison, Outcomes and Study 
design of an ABI article (see Extended data28). Studies that may 
meet the agreed inclusion criteria will be examined in full and 
their details imported into in the EndNote x9.3.1 web library  
database.

The search and selection processes for this review will be dis-
played in a PRISMA flow diagram, including the results from the 
search, removal of duplicate citations, phases of studies selec-
tion (title/abstract and full text), the main reasons for excluded 
papers after full-text read. Endnote x9.3.1 and Covidence 2020 
will be used to keep track of all references. Both stages of the  
selection process will be piloted on Covidence software.

Inclusion and exclusion criteria
We will include studies that report cost-effectiveness analysis 
(e.g., cost per ABI life year gained), cost-benefit and cost mini-
misation analyses in which the main study designs were ran-
domised controlled trials (RCTs), non-RCT studies, cost-utility  
analyses (e.g., cost per quality-adjusted life year (QALY) gained 
or cost per disability-adjusted life year averted), cohort stud-
ies, and modelling studies. Cost of illness analyses, narrative 
reviews, research protocols or conference abstracts will not be 
included. Additionally, studies on cadavers or animals will be 
excluded from this review. Studies in which there is no comparator  
group (i.e. usual care) will also be excluded.

The following PICO statements for a systematic search strat-
egy will be used in this review- population (P), intervention (I),  
comparison (C), and outcomes (O):

Population: The population of interest will be individuals over  
18 years old who have any type of acquired brain injury.

Intervention: Economic evaluation studies of non- 
pharmacological rehabilitation intervention for people with an 
ABI. We define non-pharmacological interventions as individual 
treatment not including drugs.

Comparator: Non-pharmacological rehabilitation interven-
tion that stated a comparator intervention such as usual care or  
treatment as usual.

Outcomes: Incremental cost-effectiveness ratio (‘ICER’), incre-
mental net monetary benefit (‘iNMB’), incremental net health 
benefit (‘iNHB’), incremental cost-utility ratio (‘ICUR’), and 
the incremental cost-benefit ratio. Secondary outcomes for 
this review will include: health related quality of life meas-
ures (HQol) used to calculate utilities (EuroQol, EQ-5D; SF-36,  
SF-6D) and intervention costs; costs arising from workforce  
productivity loss as a result of morbidity and mortality.

Table 1 displays the PICOS criteria for the ABI economic review

Public and patient involvement
The general public and patients with an ABI will not be involved  
in this systematic review.

Data collection and management
The literature search results will be managed using EndNote 
x9.3.1 to assist in the removal of duplicate records, recording 
decisions, study selection and references. data extraction 
and study selection and will be performed in Covidence and 
Microsoft Excel.

Data extraction
The retrieved studies will be assessed in one of two phases; 
firstly, abstracts and titles will be checked, according to PICOS, 
and thereafter, the full text of the remaining ABI articles will be 
screened for final selection. Publication information, ABI study 
characteristics and findings from the included economic evalu-
ation studies, related to the research question, will be recorded  
in a standardised, pre-piloted data extraction form using 
Microsoft Excel by two authors (EM and EA). Authors of 
studies will be contacted via e-mail, should there be miss-
ing data that is needed to be retrieved. Extracted informa-
tion will include the following: (1) record details (author, title,  
publication date, journal); (2) study characteristics (trial design, 
country, sample size, analytical technique, population, interven-
tion and comparator names and descriptions, primary clinical and 
economic outcome measure, time horizon, study perspective, cost 
categories, currency, price year); (3) study results (mean costs, 
mean effects, incremental costs, incremental effects, summary 
measure of efficiency (e.g. ICER, NMB). Information describ-
ing the intervention and comparator groups (including type, fre-
quency and duration) will also be added to the data extraction  
sheet after the review has started.
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Table 1. PICOS criteria for the ABI economic review.

Criteria Inclusion Exclusion

Population The population of interest will be individuals over 18 years old who have a 
mild, moderate, and/or severe type of acquired brain injury
 
The term acquired brain injury (ABI): describes any injury sustained to the 
brain since birth. The Royal College of Physicians30 have defined ABI as an 
inclusive category of injuries that embraces acute (rapid onset) brain injury 
of any cause, including:

  -  �trauma due to having a head injury (traumatic brain injury, TBI), or
  -  �vascular accident (sub-arachnoid haemorrhage or stroke),
  -  �metabolic or toxic insult (e.g. hypoglycaemia)
  -  �post-surgical damage (e.g. following a brain tumour removal),
  -  �cerebral anoxia,
  -  �other inflammation (e.g. vasculitis), or
  -  �infection (e.g. encephalitis, meningitis)

Commonly, brain injuries can be sustained traumatically (TBI) following:
  -  �motor vehicle or road traffic accidents,
  -  �falls, or
  -  �assaults,

or, according to31 can be the result of a non-traumatic cause, such as :
  -  �stroke,
  -  �brain illness or tumor,
  -  �among other conditions

There will be no restrictions on ABI participant characteristics such as age, 
gender, severity of acquired brain injury, study setting or country.

Interventions involving only children aged 
under 18 years of age will be excluded, 
due to the brain not being fully mature 
before this age, therefore being unable 
to rule out natural development versus 
recovery.
 
Populations with mild cognitive 
impairment or other neurological 
disorders not related to ABI (i.e. 
dementia), will be excluded.

Interventions Non-pharmacological rehabilitation intervention for people with an ABI 
(e.g., any treatment not involving drugs)

Pharmacological interventions that involve 
the consumption of a substance (including 
drugs, food supplements, herbal 
medicines, vitamins and homeopathic 
remedies.

Comparators Usual care (UC) or treatment as usual (TAU). Interventions that did not state a 
comparator intervention.

Outcomes Patients: 
-Cost outcomes: Costs from healthcare and/or societal perspective; 
intervention costs; productivity loss costs due morbidity and mortality 
-Health outcomes: Health related quality of life (HQOL) measured as 
quality adjusted life years (QALY) by any instrument (e.g.: SF-6D or EQ-5D) 
or quality of life (QOL) measured by any instrument and disease specific 
health outcomes such as: days of institutionalized delayed, time to care 
home admission, hospital admission, etc. 

Care givers: 
-Cost outcomes: Heath-related cost or, productivity loss due to caregiving 
-Health outcomes: HQOL or QOL or psychosocial measures of caregiver 
burden etc. 

Results:
-Net monetary benefit (NMB) 
-Incremental cost-effectiveness ratio (ICER) 
-Net health benefit (NHB)

Other than listed under inclusion criteria.

Study designs Cost-effectiveness analysis (e.g., cost per life year gained), cost-benefit 
and cost minimization analyses in which the designs were randomised 
controlled trials (RCTs), non-RCT studies, cost-utility analyses (e.g., cost per 
quality-adjusted life year (QALY) gained or cost per disability-adjusted life 
year averted), cohort studies, and modeling studies.

Cost of illness studies (Col), editorials or 
other descriptive studies (e.g., protocols, 
single case reports) will be excluded.

General Studies conducted anywhere in the world will be included, but only English 
language sources will be consulted. No date restrictions will be applied: 
sources will be searched from inception up to ��24th August� ����� 2020.

Non-English language studies

Page 5 of 13

HRB Open Research 2020, 3:83 Last updated: 17 DEC 2020



Extracted information will include:
-   �Authors details

-   �Study title

-   �Publication year of ABI study

-   �Country of origin

-   �Objectives of the study

-   �Currency unit

-   �Study design

-   �Setting

-   �Target population

-   �Study perspective

-   �Sample size

-   �Intervention title and description

-   �Comparator title and description

-   �Measures of effectiveness

-   �Model specification

-   �Follow up duration

-   �Time horizon

-   �Description of resources used

-   �Price year

-   �Cost categories

-   �Discount rate

-   �Total/average intervention costs

-   �Total/average comparator costs

-   �ICER

-   �NMB or NHB

-   �Uncertainty analysis

-   �Sensitivity analysis

-   �Funding source

To validate the data extraction process, this process will be inde-
pendently checked for completeness and accuracy by a third 
reviewer (SS). For this evaluation, the form will be structured 
based on the guidelines used to produce structured abstracts 
of economic evaluations for inclusion in the Consolidated 
Health Economics Evaluation Reporting Standards (CHEERS)”  
statement29. Two reviewers will independently apply the  
checklist to the included studies.

Analysis of subgroups or subsets
Subgroup analysis will only be considered where deemed  
appropriate.

Assessing the quality of economic evidence
Two reviewers will use the CHEERS checklist29, a tool recom-
mended in a systematic review of tools. To validate the qual-
ity assessment process, a third reviewer will independently 
check the review. The CHEERS guideline has 24 items in six  
categories (title and abstract, introduction section, methods  

section, results section, discussion section and finally other). The 
items in the checklist were scored as ‘Yes’ (reported in full), ‘No’ 
(not reported at all), ‘PR’ (partially reported) and ‘Not Appli-
cable’. In order to allocate a score of reporting, we will assign  
a score of 1 if the requirement of reporting was completely ful-
filled for that item and 0 otherwise. Therefore, the highest  
maximum score that can be attained is 24. Any disagreements 
that may arise during this review stage will be resolved through  
discussion or will be addressed by a third reviewer (SS).

Data analysis and synthesis
Following data extraction, the main results of the included stud-
ies will be displayed and summarized using tables. The struc-
tured summary will include information such as the country of 
publication, type of intervention treatment, type of ABI, type of 
economic evaluation and any other methodological features dis-
cussed among the included studies. The main methodological  
characteristics of included ABI studies will be summarized by 
using a “Characteristics of included ABI studies” table. The 
main findings of the review will enable discussion about future 
research, practice and policy for the ABI context. A tabulation of 
available unit cost data will also be completed. The currency and  
price year for each study, will also be reported. Where pos-
sible, incremental costs and cost-effectiveness data will be 
converted to 2020 British sterling value using implicit price 
deflators for GDP and GDP Purchasing Power Parities as sug-
gested by CCEMG32 to make relative comparisons between the 
effectiveness of studies in different countries.

Reporting
This ABI systematic review and its findings will be reported in 
accordance to the PRISMA guidelines27. The main implications 
of the ABI economic review findings will be discussed within  
the context of current and future policy related to ABI.

Dissemination of findings
The findings of this systematic review will be disseminated 
through peer-reviewed publication. Additionally, findings will 
be presented at both national and international conferences 
and via a Public and Patient Involvement group of adults living 
with an ABI.

Study status
The original search and first update search were conducted on  
15th April and 20th July 2020 and 24th August respectively. 

We have completed the initial screening process and are in 
the process of currently beginning to data extract information  
from selected studies.

Discussion
Having an ABI not only result in long-term health effects, but 
also significant economic and social repercussions on individu-
als, their families, health-care providers and healthcare sys-
tems. Therefore, it is of vital importance for all stakeholders 
dealing with ABI treatment interventions to make effective and  
cost-effective health care decisions at an individual, societal, 
and international level. To the best of our knowledge, this is the 
first ABI systematic review that aims to review the economic 
evidence on non-pharmacological rehabilitation interventions. 
The goal of this review is to provide a reference source to help 
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policy makers, healthcare professionals and academic research-
ers on how ABI services should be managed and assessed. The 
economic evidence from this review will be the most com-
prehensive review of economic evidence to date across ABI  
populations.

Data availability
Underlying data
No underlying data are associated with this article.

Extended data
Zenodo: Extended data file - Neuropsychological rehabilitation 
interventions for people - A protocol. https://doi.org/10.5281/ 
zenodo.408803528.

This project contains the following extended data within the  
‘Additional files.docx’:

-   �Additional file 2 – Search strategy

-   �Additional file 3 – PICO criteria

Reporting guidelines
Zenodo: PRISMA-P checklist for “Neuropsychologi-
cal rehabilitation interventions for people with an acquired 
brain injury. A protocol for a systematic review of economic  
evaluation”. https://doi.org/10.5281/zenodo.408803528.

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).

References

1. 	 Olofsson A, Larsson Lund M, Nyman A: Everyday activities outside the home 
are a struggle: Narratives from two persons with acquired brain injury. 
Scand J Occup Ther. 2020; 27(3): 194–203.  
PubMed Abstract | Publisher Full Text 

2. 	 Ezekiel L, Field L, Collett J, et al.: Experiences of fatigue in daily life of people 
with acquired brain injury: a qualitative study. Disabil Rehabil. 2020; 1–9. 
PubMed Abstract | Publisher Full Text 

3. 	 Walsh ME, Galvin R, Loughnane C, et al.: Community re-integration and 
long-term need in the first five years after stroke: results from a national 
survey. Disabil Rehabil. 2015; 37(20): 1834–1838.  
PubMed Abstract | Publisher Full Text 

4. 	 Chen A, Bushmeneva K, Zagorski B, et al.: Direct cost associated with 
acquired brain injury in Ontario. BMC Neurol. 2012; 12(1): 76.  
PubMed Abstract | Publisher Full Text | Free Full Text 

5. 	 Alali AS, Burton K, Fowler RA, et al.: Economic evaluations in the diagnosis 
and management of traumatic brain injury: a systematic review and 
analysis of quality. Value Health. 2015; 18(5): 721–734.  
PubMed Abstract | Publisher Full Text 

6. 	 Centers for Disease Control and Prevention (CDC): CDC grand rounds: 
reducing severe traumatic brain injury in the United States. MMWR Morb 
Mortal Wkly Rep. 2013; 62(27): 549–52.  
PubMed Abstract | Free Full Text 

7. 	 Olesen J, Gustavsson A, Svensson M, et al.: The economic cost of brain 
disorders in Europe. Eur J Neurol. 2012; 19(1): 155–162.  
PubMed Abstract | Publisher Full Text 

8. 	 Truelsen T, Piechowski-Jóźwiak B, Bonita R, et al.: Stroke incidence and 
prevalence in Europe: a review of available data. Eur J Neurol. 2006; 13(6): 
581–598.  
PubMed Abstract | Publisher Full Text 

9. 	 Turner-Stokes L, Dzingina M, Shavelle R, et al.: Estimated life-time savings 
in the cost of ongoing care following specialist rehabilitation for severe 
traumatic brain injury in the United Kingdom. J Head Trauma Rehabil. 2019; 
34(4): 205–214.  
PubMed Abstract | Publisher Full Text | Free Full Text 

10. 	 Fleminger S, Greenwood RR, Oliver DL: Pharmacological management for 
agitation and aggression in people with acquired brain injury. Cochrane 
Database Syst Rev. 2003; (4): CD003299.  
PubMed Abstract | Publisher Full Text 

11. 	 Meyer MJ, Megyesi J, Meythaler J, et al.: Acute management of acquired 
brain injury part I: an evidence-based review of non-pharmacological 
interventions. Brain Inj. 2010; 24(5): 694–705.  
PubMed Abstract | Publisher Full Text 

12. 	 Peppel LD, Ribbers GM, Heijenbrok-Kal MH: Pharmacological and Non-
Pharmacological Interventions for Depression after Moderate-to-Severe 
Traumatic Brain Injury: A Systematic Review and Meta-Analysis.  
J Neurotrauma. 2020; 37(14): 1587–1596.  
PubMed Abstract | Publisher Full Text 

13. 	 Elbaum J: Acquired brain injury and the family: Challenges and 
interventions, in Acquired brain injury. Springer. 2019; 335–347.  
Publisher Full Text 

14. 	 De Luca R, Calabrò RS, Bramanti P: Cognitive rehabilitation after severe 
acquired brain injury: current evidence and future directions. Neuropsychol 
Rehabil. 2018; 28(6): 879–898.  
PubMed Abstract | Publisher Full Text 

15. 	 Cnossen MC, Lingsma HF, Tenovuo O, et al.: Rehabilitation after traumatic 

brain injury: A survey in 70 European neurotrauma centres participating in 
the CENTER-TBI study. J Rehabil Med. 2017; 49(5): 395–401.  
PubMed Abstract | Publisher Full Text 

16. 	 Rychetnik L, Frommer M, Hawe P, et al.: Criteria for evaluating evidence 
on public health interventions. J Epidemiol Community Health. 2002; 56(2): 
119–127.  
PubMed Abstract | Publisher Full Text | Free Full Text 

17. 	 Adam T, Murray C: Making choices in health: WHO guide to cost-
effectiveness analysis. World Health Organization. 2003; 1.  
Reference Source

18. 	 Merlo G, Page K, Ratcliffe J, et al.: Bridging the gap: exploring the barriers to 
using economic evidence in healthcare decision making and strategies for 
improving uptake. Appl Health Econ Health Policy. 2015; 13(3):  
303–309.  
PubMed Abstract | Publisher Full Text 

19. 	 Rahim KNKA, Kamaruzaman HF, Dahlui M, et al.: From Evidence to Policy: 
Economic Evaluations of Healthcare in Malaysia: A Systematic Review. 
Value Health Reg Issues. 2020; 21: 91–99.  
PubMed Abstract | Publisher Full Text 

20. 	 Turner-Stokes L: The evidence for the cost-effectiveness of rehabilitation 
following acquired brain injury. Clin Med (Lond). 2004; 4(1): 10–2.  
PubMed Abstract | Publisher Full Text | Free Full Text 

21. 	 Beecham J, Perkins M, Snell T, et al.: Treatment paths and costs for young 
adults with acquired brain injury in the United Kingdom. Brain Inj. 2009; 
23(1): 30–38.  
PubMed Abstract | Publisher Full Text 

22. 	 Rajsic S, Gothe H, Borba HH, et al.: Economic burden of stroke: a systematic 
review on post-stroke care. Eur J Health Econ. 2019; 20(1): 107–134.  
PubMed Abstract | Publisher Full Text 

23. 	 Brady BK, McGahan L, Skidmore B: Systematic review of economic evidence 
on stroke rehabilitation services. Int J Technol Assess Health Care. 2005; 21(1): 
15.  
PubMed Abstract | Publisher Full Text 

24. 	 Stolwyk RJ, Gooden JR, Kim J, et al.: What is known about the cost-
effectiveness of neuropsychological interventions for individuals with 
acquired brain injury? A scoping review. Neuropsychol Rehabil. 2019; 1–29. 
PubMed Abstract | Publisher Full Text 

25. 	 das Nair R, Bradshaw LE, Ec Day F, et al.: Clinical and cost effectiveness of 
memory rehabilitation following traumatic brain injury: a pragmatic 
cluster randomized controlled trial. Clin Rehabil. 2019; 33(7):  
1171–1184.  
PubMed Abstract | Publisher Full Text | Free Full Text 

26. 	 Knott RJ, Harris A, Higgins A, et al.: Cost-Effectiveness of Erythropoietin in 
Traumatic Brain Injury: A Multinational Trial-Based Economic Analysis.  
J Neurotrauma. 2019; 36(17): 2541–2548.  
PubMed Abstract | Publisher Full Text 

27. 	 Moher D, Liberati A, Tetzlaff J, et al.: Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. Int J Surg. 2010; 8(5): 
336–341.  
PubMed Abstract | Publisher Full Text 

28. 	 Mitchell E, Ahern E, Sanjib S, et al.: Extended data file - Neuropsychological 
rehabilitation interventions for people - A protocol. Zenodo. 2020.  
http://www.doi.org/10.5281/zenodo.4088035

29. 	 Evers S, Goossens M, de Vet H, et al.: Criteria list for assessment of 

Page 7 of 13

HRB Open Research 2020, 3:83 Last updated: 17 DEC 2020

https://doi.org/10.5281/zenodo.4088035
https://doi.org/10.5281/zenodo.4088035
https://doi.org/10.5281/zenodo.4088035
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
http://www.ncbi.nlm.nih.gov/pubmed/30301397
http://dx.doi.org/10.1080/11038128.2018.1495762
http://www.ncbi.nlm.nih.gov/pubmed/32017641
http://dx.doi.org/10.1080/09638288.2020.1720318
http://www.ncbi.nlm.nih.gov/pubmed/25391817
http://dx.doi.org/10.3109/09638288.2014.981302
http://www.ncbi.nlm.nih.gov/pubmed/22901094
http://dx.doi.org/10.1186/1471-2377-12-76
http://www.ncbi.nlm.nih.gov/pmc/articles/3518141
http://www.ncbi.nlm.nih.gov/pubmed/26297101
http://dx.doi.org/10.1016/j.jval.2015.04.012
http://www.ncbi.nlm.nih.gov/pubmed/23842444
http://www.ncbi.nlm.nih.gov/pmc/articles/4604943
http://www.ncbi.nlm.nih.gov/pubmed/22175760
http://dx.doi.org/10.1111/j.1468-1331.2011.03590.x
http://www.ncbi.nlm.nih.gov/pubmed/16796582
http://dx.doi.org/10.1111/j.1468-1331.2006.01138.x
http://www.ncbi.nlm.nih.gov/pubmed/30801440
http://dx.doi.org/10.1097/HTR.0000000000000473
http://www.ncbi.nlm.nih.gov/pmc/articles/6687405
http://www.ncbi.nlm.nih.gov/pubmed/17054165
http://dx.doi.org/10.1002/14651858.CD003299.pub2
http://www.ncbi.nlm.nih.gov/pubmed/20353284
http://dx.doi.org/10.3109/02699051003692118
http://www.ncbi.nlm.nih.gov/pubmed/32041474
http://dx.doi.org/10.1089/neu.2019.6735
http://dx.doi.org/10.1007/978-3-030-16613-7_13
http://www.ncbi.nlm.nih.gov/pubmed/27454928
http://dx.doi.org/10.1080/09602011.2016.1211937
http://www.ncbi.nlm.nih.gov/pubmed/28440841
http://dx.doi.org/10.2340/16501977-2216
http://www.ncbi.nlm.nih.gov/pubmed/11812811
http://dx.doi.org/10.1136/jech.56.2.119
http://www.ncbi.nlm.nih.gov/pmc/articles/1732065
https://www.who.int/choice/book/en/
http://www.ncbi.nlm.nih.gov/pubmed/25288052
http://dx.doi.org/10.1007/s40258-014-0132-7
http://www.ncbi.nlm.nih.gov/pubmed/31698173
http://dx.doi.org/10.1016/j.vhri.2019.09.002
http://www.ncbi.nlm.nih.gov/pubmed/14998259
http://dx.doi.org/10.7861/clinmedicine.4-1-10
http://www.ncbi.nlm.nih.gov/pmc/articles/4954264
http://www.ncbi.nlm.nih.gov/pubmed/19096972
http://dx.doi.org/10.1080/02699050802590338
http://www.ncbi.nlm.nih.gov/pubmed/29909569
http://dx.doi.org/10.1007/s10198-018-0984-0
http://www.ncbi.nlm.nih.gov/pubmed/15736510
http://dx.doi.org/10.1017/s0266462305050026
http://www.ncbi.nlm.nih.gov/pubmed/31769336
http://dx.doi.org/10.1080/09602011.2019.1692672
http://www.ncbi.nlm.nih.gov/pubmed/30977398
http://dx.doi.org/10.1177/0269215519840069
http://www.ncbi.nlm.nih.gov/pmc/articles/6585159
http://www.ncbi.nlm.nih.gov/pubmed/30907230
http://dx.doi.org/10.1089/neu.2018.6229
http://www.ncbi.nlm.nih.gov/pubmed/20171303
http://dx.doi.org/10.1016/j.ijsu.2010.02.007
http://www.doi.org/10.5281/zenodo.4088035


methodological quality of economic evaluations: Consensus on Health 
Economic Criteria. The authors thank the following persons for their 
participation in the Delphi panel. Int J Technol Assess Health Care. 2005; 21(2): 
240–245.  
PubMed Abstract | Publisher Full Text

30. 	 Turner-Strokes L: Rehabilitation following acquired brain injury: national 
clinical guidelines. Royal College of Physicians. 2003.  
Reference Source

31. 	 Teasell R, Bayona N, Marshall S, et al.: A systematic review of the 
rehabilitation of moderate to severe acquired brain injuries. Brain Inj. 2007; 
21(2): 107–112.  
PubMed Abstract | Publisher Full Text 

32. 	 Shemilt I: The Campbell and Cochrane Economics Methods Group (CCEMG) 
and the Evidence for Policy and Practice Information and Coordinating 
Centre (EPPI-Centre) Cost Converter. CCEMG-EPPI-Centre Cost Converter.  
2019. 

Page 8 of 13

HRB Open Research 2020, 3:83 Last updated: 17 DEC 2020

http://www.ncbi.nlm.nih.gov/pubmed/15921065
http://dx.doi.org/10.1017/s0266462305050324
https://www.headway.org.uk/media/3320/bsrm-rehabilitation-following-acquired-brain-injury.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17364527
http://dx.doi.org/10.1080/02699050701201524


Open Peer Review
Current Peer Review Status:   

Version 2

Reviewer Report 10 December 2020

https://doi.org/10.21956/hrbopenres.14326.r28525

© 2020 Ghani Z. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Zartashia Ghani   
Department of Health, Blekinge Institute of Technology, Karlskrona, Sweden 

No further comments.
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My area of research is related to economic analysis, gerontechnology and 
mHealth applications.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 1

Reviewer Report 23 November 2020

https://doi.org/10.21956/hrbopenres.14258.r28354

© 2020 Clarke L. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Lorcan Clarke   
Trinity College Dublin, Dublin, Ireland 

This is a well put together protocol for a systematic review on an important topic, which the 
authors have clearly put structured thought and effort into. 
 

HRB Open Research

 
Page 9 of 13

HRB Open Research 2020, 3:83 Last updated: 17 DEC 2020

https://doi.org/10.21956/hrbopenres.14326.r28525
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-9360-2809
https://doi.org/10.21956/hrbopenres.14258.r28354
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-6210-4049


The only notable point of authors to consider is whether they are looking at "individuals over 18 
years old who have any type of acquired brain injury." for their study population or, as outlined in 
their Table 1 and elsewhere in the manuscript "the population of interest will be individuals over 
18 years old who have a mild, moderate, and/or severe type of acquired brain injury 
and/or caregivers to such a population." The authors need to clarify if caregivers are, or are not, 
part of the population considered for studies to be eligible for their review. 
 
During review, it was apparent that the protocol is comprehensive and may be benefit from 
refinement in some areas to ensure that the authors can complete the study process in a coherent 
and efficient fashion that ensures the users of this evidence are well informed by their findings.  
The following comments follow the structure of the presented protocol: 
 
Abstract:

Some of the aspects of the review (e.g. study type and search term) are specified in the 
abstract – but a lack of completeness may mean that the reader believes the authors have a 
conducted a narrower review than the authors intend to. 
 

○

It may be worth shortening the description of the inclusion criteria and search strategy to 
avoid this from happening.

○

Introduction
Important to use the term “systematic review” throughout, rather than terms such as 
“economic systematic review”, “ABI systematic review” or “economic review”. Similarly, the 
term “protocol” should be used instead of “ABI economic evaluation protocol” or “studies” 
instead of “ABI studies”. Beyond clarity for the reader, the reason for this is that this 
protocol/review does not draw upon bespoke guidance for conducting such 
reviews/producing such protocols. (see Equator Network for examples of specific guidance 
on reviews in particular subject areas). 
 

○

The final introductory paragraph may benefit from focusing on one clear outcome of the 
review – e.g. “setting foundations to advance the field of health economic research for ABI-
related interventions”, and then specifying the sub-activities within that goal.

○

Methods
Search methods for identification of studies

Provide the exact date of searches (e.g. 1 June 2020 instead of June 2020, if that is the 
case). 
 

○

Why did the authors use all the databases mentioned, is there a rationale which could 
be added? 
 

○

Examples of search terms are provided, with the full complement noted as included 
in the “extended data” – it may be better to include all components of search strings 
or to simply include the categories of search terms within those search strings (e.g. 
general category for intervention, population, and study). The reason for this is that 
the search terms provided don’t reflect the full scope of the review as outlined by the 
authors.

○

○

Study selection procedure
Typo – “acromion” (it’s part of your shoulder).○

○

Public and patient involvement○
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Typo – “The general public and patients with an ABI will not be involved in this 
overview of systematic reviews.” (the proposed study is a systematic review, rather 
than an overview)

○

Data Extraction
There seems to be some inconsistencies between the proposed information for data 
extraction in the paragraph of the sub-section and the list provided after that 
paragraph. 
 

○

Authors may want to review and consolidate the content into one single 
paragraph/list.

○

○

Table 1
Why are caregivers included as the part of the study population or the subjects of the 
interventions? This inconsistency appears a couple of times in the protocol 
(inconsistent with description under population subheading on page 4/8). Important 
for authors to clarify if they are focusing on just the individuals with ABIs or including 
a focus on the support measures for their carers – if this is part of the focus, one 
could argue that a review of such (carer focused) interventions would benefit from 
having a wider scope than just carers for individuals with ABIs. 
 

○

Use of term “non-pharmacological” may meant to be “non-pharmaceutical” (term mix-
up also appears in the main text). 
 

○

Use of term “Non-English studies” should be “Non-English language studies”. Authors 
may benefit from outreach to experts in this research area who may have knowledge 
of the evidence base in other languages, and highlight briefly what exists in the 
discussion/limitations of their final manuscript. 

○

○

Assessing Quality of Economic Evidence
CHEERS is useful for reporting of studies and thinking about the methods used, but 
authors may benefit from review of health economics literature which considers the 
reliability of health economic evidence (as GRADE does for clinical studies). For 
example check - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6743034/

○

○

Data analysis and synthesis
Comparing studies by converting to equal monetary value (GBP 2020) has some 
benefit, but important for authors to recognise potential limitations, and study's 
quality and external validity differences, when conducting their comparison.

○

○
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This paper reports a study protocol for a systematic review that will evaluate economic evaluations 
of neuropsychological rehabilitation interventions for people with an acquired brain injury and 
their caregivers. The rationale and objective for this review were clearly stated and search strategy 
is transparent in text. However, I have following comments and suggestions to improve this 
paper: 

Econlit is written twice in method section. Also, there are some other typos in the text which 
are needed to be corrected. 
 

1. 

Study selection procedure (line7): I think that instead of “…..acromion “ it should be “acronym”. 
 

2. 

Public and patient involvement: “The general public and patients with an ABI will not be 
involved in this overview of systematic reviews.”: This is not clear. It seems that this study will 
be an overview of systematic reviews. 
 

3. 

Research studies within the time frame of last 5 or 10 years are usually considered updated, 
relevant or most useful. I think that it might be a good idea to discuss the reason/s behind 
not setting starting year for search strategy of this review in the main text. 
 

4. 

In the process of systematic review writing, sometimes authors of included studies are 
needed to be contacted for further information. Thus, it might be a good idea to discuss the 
strategy, if required, how the authors of included studies will be contacted. 
 

5. 

Scanning of reference list of selected studies and citations made on those selected studies 
can be useful to ensure that all the relevant studies are included. This process is sometimes 
referred as snowballing. I would like to suggest a good article entitled “Guidelines for 
Snowballing in Systematic Literature Studies and a Replication in Software Engineering 
https://www.wohlin.eu/ease14.pdf” by Claes Wohlin for further guidance. 
 

6. 

Additional file 1 – PRISMA-P Checklist: Page numbers are needed to be revised.7. 
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