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Evaluation of Community Rehabilitation Service  

Delivery in Long-Term Neurological Conditions 

  
Aims/Objectives:  
This study builds on our existing body of research within the NIHR programme by addressing the 
delivery of specialist neuro-rehabilitation services in the community for people with long term 
neurological conditions (LTNCs).  The objectives are to set up and pilot a register that will identify 
people with LTNCs who have complex needs, examine the provision of community-based specialist 
neuro-rehabilitation and support for this group, and evaluate the reliability, validity and applicability 
of a new tool for assessing service provision in relation to need. 
 
Aims are to: 

 Determine whether the LTNC register provides a practical tool to identify and monitor people 
with complex needs who are discharged from specialised in-patient rehabilitation services. 

 Evaluate whether the Northwick Park Complexity Scale (NPCS) provides a reliable and valid 
assessment of service provision in relation to need for on-going community-based  
rehabilitation and support in this group. 

 Examine referral patterns for further community rehabilitation, along with the inputs prescribed 
and received at six months post-discharge. 

 Identify the variables that influence the quantity and quality of rehabilitation received post-
discharge and its outcomes with respect to disability and community integration. 

 Determine the differential costs and cost-outcomes of different models of community neuro-
rehabilitation. 

 
Background: 
The National Service Framework (NSF) for LTNCs promotes joined-up services to provide holistic, 
person-centred care (Department of Health, 2005).  Key Quality Requirements (QRs) include ‘Early 
Specialist rehabilitation' (QR4), ongoing rehabilitation and support in the community (QR5), 
vocational rehabilitation (QR6) and support for families and carers (QR10).  Critically, integrated 
care planning (QR1) provides the backbone to the NSF recommendations.  Community 
rehabilitation teams are uniquely placed to support integrated care planning, but are short on the 
ground.  It is vital therefore to be able to evaluate service provision in relation to need, both at an 
individual and a population level, in order to focus future service development efficiently. 
     
The London Specialised Neuro-rehabilitation Consortium (LSNRC) provides a model for coordinated 
network-based commissioning and provision of specialised in-patient neuro-rehabilitation services 
across the London region (31 PCTs).  The network includes nine units with an annual throughput of 
approximately 500 cases.  It works with a range of community rehabilitation services and presents a 
unique opportunity to track the movement of patients between the various services in the pathway, 
and to compare outcomes and longer term benefits (including health economic evaluation) from 
the different service models.  
 
A range of sudden onset and progressive LTNCs, including acquired brain injury (any cause), spinal 
cord injury, peripheral neuro-myopathies (including Guillain Barre) and progressive conditions (e.g. 
MS are catered for, with a focus on adults of working age with ‘complex rehabilitation needs that 



are beyond the scope of district and local services'.  A high proportion of people discharged from 
these services are expected to need integrated care planning, on-going community rehabilitation 
and vocational support.  However, whilst some receive excellent support from specialist 
coordinated community teams, others receive either nothing, or short-term input from 
intermediate care teams which tend to favour the needs of older adults (Rusconi and Turner-Stokes, 
2003).  
 
All units in the consortium contribute to a common database providing systematic data on 
demographics, complexity of rehabilitation needs, levels of disability, discharge destination etc.  A 
preliminary mapping exercise of existing services for on-going community rehabilitation and 
support within the London region revealed a variety of different service models.  We have chosen to 
follow a cohort of patients joining this community rehabilitation pathway because it is likely to yield 
a high proportion of people with complex needs, representing a broad range of LTNCs, including 
both physical disabilities and challenging cognitive/behavioural impairments. 
 
Need: 
The NSF for LTNCs implementation plan stresses the need for service networks, whereby specialist 
services support local teams to provide care in the community for people with complex needs.  
However, successful management of these services requires sophisticated organisation across a 
number of health, social care and other service boundaries, and involvement of people with LTNCs 
and their families.  The development of coordinated systems for prospective data collection in the 
course of routine practice therefore plays an important role in the assimilation of ‘practice-based 
evidence’ (Horn and Gassaway, 2007) to define both the need for services and its outcomes.   
 
The SDO report on Specialist Rehabilitation for Neurological Conditions (Gladman et al., 2007) found 
that apart from stroke, specialist neurological rehabilitation services for people with LTNCs were 
disjointed or absent in the community.  Moreover, the evidence for their effectiveness had not been 
evaluated.  Support for people with ‘hidden disabilities' (e.g. cognitive and communication 
difficulties) and vocational rehabilitation services were identified as major service gaps.  There are 
also particular challenges in providing services for certain groups of people such as individuals with 
brain injuries and challenging behaviours combined with pre-morbid alcohol and drug problems, or 
those who lack insight into their needs for rehabilitation.  
 
The study will provide information relevant to SDO priorities by delivering a comprehensive account 
of the quantity and nature of rehabilitation received by people with a broad range of neurological 
conditions.  In piloting the LTNC register and datasets, we will address how continuity is maintained 
within rehabilitation services.  We will also examine any gaps between the level of services needed 
and those provided and address the health economic costs of filling those gaps. 
 
Methods:  
(a) Setting 
The setting covers the interface between nine specialised in-patient neuro-rehabilitation services 
across the London region and the community rehabilitation services that provide on-going support 
to discharged patients. 
 
(b) Design 
A longitudinal questionnaire-based cohort study assessing patients discharged from specialised in-
patient neuro-rehabilitation services across the London region at four weeks, six and twelve months 
post-discharge.  Details of community services accessed by this group will also be collected. 
 
(c) Data collection 
Phase 1:  Pilot study and repeatability testing (Month 1-6)  
We will pilot the LTNC register and test the repeatability of the self-report Needs & Provision 



Complexity Scale (NPCS).  Fifty consenting patients will be purposively selected to represent a range 
of conditions and service needs.  They will be entered onto the prototype register to test the 
paperwork and database, and asked to complete the NPCS on two occasions one week apart, to test 
agreement between the two ratings. Reasons for declining to be registered will be noted. 
 
Phase 2:  Longitudinal cohort study (Months 7-30)  
We will attempt to recruit a consecutive cohort of patients (approximately n=500) discharged from 
each of the nine rehabilitation services within the London Neuro-rehabilitation Consortium (LSNRC) 
over a-12 month period.  They will be adults predominantly of working age representing a range of 
neurological conditions (‘sudden-onset' and ‘progressive') and disabilities (physical, communicative, 
cognitive/behavioural).  The majority are expected to have complex needs requiring integrated 
care-planning and on-going community rehabilitation/support.   
 
Building on previous experience and user feedback from our other studies, we will develop and 
refine a schedule of questionnaires that can be completed in both paper format and on-line.  
Consenting participants will complete these at three time points: 3-4 weeks, six months and one 
year post discharge, to determine their met and unmet needs for community rehabilitation services.  
 
We will examine: 

 The types of impairment and disability ( physical, cognitive etc) in the study population 

 Levels of functional dependency and carer burden 

 Community integration 

 Services received and their associated costs and the overall degree of satisfaction among service 
users with respect to the extent of service provided. 

 The estimated cost of addressing any identified gaps in services 
 
We will also attempt to map the geographical distribution of existing community 
rehabilitation/support and describe the types of service available. 
 
Phase 3: Write-up and dissemination (Months 31-36) :  
(i) Write up and dissemination of findings (ii) development of good practice guidelines. 
 
Plan of Investigation: 
On discharge from the specialist neuro-rehabilitation unit the clinical team will: 

 Consider whether the individual meets the LTNC register criteria, and seek their permission to 
include them on the prototype register, which will be managed by the research team. 

 Inform patients and their carers about the cohort study, provide them with an information 
sheet about it written in plain English, answer questions and invite them to participate.  

 
For each patient the clinical team will complete a brief summary report including:  

 Contact details for the individual (or a carer who will respond on their behalf if they are unable 
to complete the survey themselves). 

 A brief neurological impairment set and evaluation of their needs for on-going care and support 
and anticipated service provision, using the NPCS (both parts). 

 Plans for follow-up detailing referral to community rehabilitation teams and contact details. 

 Any cultural or language needs, or other challenges to follow-up (eg lack of a permanent 
residence, asylum-seeking) that the researchers will need to allow for. 

 Consenting patients will be given Survey pack 1 to take home. For those who decline, basic 
demographic data (age, sex, diagnosis) will be collected by clinicians and stored anonymously to 
allow later statistical comparison between participants and non-participants on core variables. 



 
Time 1: 3-4 weeks post-discharge 
A researcher will phone consenting participants to confirm willingness to participate, answer any 
questions/concerns and ask them to complete and return Survey Pack 1 (re-sending the pack, if 
necessary).  A web-based version will be made available for those preferring to complete on-line. 
 
Survey Pack Time 1 includes: 
 General demographic questions  

 Measures of physical disability/functioning: The Barthel Index (Collin et al., 1988), The 
Northwick Park Dependency Scale (Turner-Stokes et al., 1998)  

 A measure of cognitive and behavioural impairments: The Memory and Behaviour Problem 
Checklist (Zarit and Zarit, 1990a) 

 A measure of perceived carer burden: The Zarit Burden Interview (Zarit and Zarit, 1990b) 

 Measures of participation: The Community Integration Questionnaire (Willer et al., 1994), 
BICRO-39 scales (Powell et al., 1998) 

 Two parts of the Needs & Provision Complexity Scale (NPCS) 
 
Time 2: Six months post-discharge 
The researcher will re-contact each participant to ask them to complete a second questionnaire 
either by postal questionnaire or on-line. A follow-up call will take place if the response has not 
been received within a fortnight. 
 
Survey Pack Time 2 includes: 

 Repeat survey pack 1 questionnaires (including NPCS (both parts) and a re-evaluation of status 
on the LTNC pilot register) plus:  

 Measures of service utilisation and barriers to care - Client Service Receipt Inventory (Beecham 
and Knapp, 2001)  

 Services Obstacles Scale (Marwitz and Kreutzer, 1996) 

 A brief questionnaire to evaluate participants' satisfaction with the services provided; their 
perception of any shortfalls in service provision; and contact details for any community 
rehabilitation services used.   

 Participants will be asked for feedback on the survey and to rate the questionnaires regarding 
ease of use and relevance 

 
Time 3: One year post-discharge 
A repeat set of questionnaires will be sent out.  Status on the LTNC pilot register will be determined 
and participants will be asked if they have had an integrated care plan review in the past year. 
 
Questionnaire to community services:  
Community rehabilitation services accessed by participants will be contacted for information on 
their model of service delivery to include (a) service specification and mode of operation, (b) 
staffing levels, team structure, representation of the different disciplines, (c) contracted costs and 
charges, (d) perceived strengths/weaknesses of the service, including shortfalls in service provision, 
(e) use of key rehabilitation concepts such as inter-professional teamwork, goal-setting, ICF, person-
centeredness and (f) user involvement in service evaluation and planning. 
 
We anticipate some differences in perception between professionals and respondents regarding the 
need for further rehabilitation. For a sub-group of individuals reporting dissatisfaction with their 
rehabilitation provision we will, with their permission, contact the service to obtain the provider's 
view of the reported shortfall and the reasons for it. 



 
(d) Data analysis 
Data will be transferred to SPSS version 19 for analysis. 
 
Descriptive statistics will be used to describe:  

 Uptake among participants for the LTNC register and rates of successful follow-up. 

 Demographic and other details of the cohort (age, sex, diagnosis, impairments, levels of physical 
and cognitive disability, care needs, social integration).  

 The type and level of community services patients were referred to on discharge as compared 
to those they received.  

 The retrospective division at six months of patients into groups needing ‘high level' intervention 
(from specialist community neuro-rehabilitation teams), ‘medium level' (from generalist or 
intermediate care teams) and ‘low level' intervention (receiving little or none). 

 
The psychometric properties and utility of the NPCS will be determined by analysing: 

 Agreement between the two ratings using Cohen's kappa tests to evaluate repeatability. 

 Validity will be examined through correlation with physical and cognitive disability, service 
provision and satisfaction.  

 Comparison of NPCS ‘before and after’ scores, supplemented by item-by-item analysis, will 
identify levels of service provision in relation to individual needs, highlight principal gaps in 
service provision and quantify under or over-provision of rehabilitation.  

 
Qualitative analysis of feedback from centres and participants will be used to establish: 

 Ease of register completion 

 Levels of satisfaction with services and their provision over time 

 Face validity and utility of the NPCS 
 
Variables influencing the level of rehabilitation services received will be determined by: 

 Comparing the dichotomised demographic and other characteristics of patients at Time 1 that 
predict (a) the three types of service (b) duration of services offered.   

 Testing the hypothesis that those living alone, or with no permanent residence and/or asylum 
seeking status; and also those with cognitive/behavioural problems and/or alcohol/drug abuse 
are likely to receive lower levels of rehabilitation.  

 Testing the hypothesis that higher levels of service are associated with improved outcome, 
controlling for confounding factors, such as baseline levels of disability. 

 
Reduction in care needs and improvements in independence, community integration and  carer 
burden over time will be described and compared both within and between groups at six and 
twelve months through:  

 Longitudinal data analysis of repeated measures using mixed effects modelling (Brown and 
Prescott, 2006) to account for confounding by intra-subject correlations (Diggle et al., 1994).    

 We will test the hypothesis that, after controlling for baseline disability, individuals receiving 
higher levels of rehabilitation input achieve better outcomes in terms of improved community 
integration and reduction of care burden, than those receiving little or no rehabilitation. 

 
Health economic analysis will be carried out by: 

 Collating information on health and social care service use (including community rehabilitation, 
and informal care from family members) over the preceding six months at times 2 and 3.  

 Costs of current care will be estimated by combining the service use information with 



appropriate unit cost data (Curtis, 2007).  Estimates of the costs of providing unmet community 
rehabilitation needs will be made using the same unit cost data. 

 Multivariate analyses will be conducted to identify predictors of (i) current costs and (ii) 
potential costs if services were provided to meet needs.  The models will need to take account 
of likely skewed cost data and will use generalised linear models and bootstrapping (McCrone et 
al., 2001; McCrone et al., 2004). 

 Cost-outcomes will be explored by comparing service costs with score changes on the clinical 
measures. Cost-outcome ratios (cost divided by the change score) will indicate the cost that 
would be incurred to achieve a unit-improvement in each outcome measure.  

 Regression models will be used to determine the impact that the cost of individual services have 
on outcomes. 

 
Project Management: 
CORE MANAGEMENT TEAM 
Dr Richard Siegert, Department of Palliative Care, Policy & Rehabilitation, King's College London. 
Professor Lynne-Turner Stokes, Director, Regional Rehabilitation Unit, Northwick Park Hospital, 
Harrow, Middlesex. 
Dr Bernadette Khoshaba, Research Associate, Department of Palliative Care, Policy & 
Rehabilitation, King's College London. 
Christine O’Connell, Research Assistant, Department of Palliative Care, Policy & Rehabilitation, 
King's College London. 
 
STEERING ADVISORY GROUP 
Dr Diana Jackson, Department of Palliative Care, Policy & Rehabilitation, King's College London. 
Professor Paul McCrone, Institute of Psychiatry, Kings College London. 
Mr Paul Bassett, Private Consultant. 
Dr Simon Fleminger, South London and Maudsley NHS Foundation Trust, London. 
Dr Diane Playford, Institute of Neurology, University College, London. 
 
CO-APPLICANTS 
Mrs Barbara Howe, London Specialised Commissioning Group, NHS London 
Professor Irene Higginson, Head of Department of Palliative Care, Policy & Rehabilitation, King’s 
College London. 
 
Service users/public involvement: 
The external reference panel for the LTNC dataset includes both individual users/carers and 
representatives of user organisations led by Nicola Russell of the MS Trust. We will continue to liaise 
closely with both these groups throughout this programme.  Patient involvement will be harnessed 
both in terms of the research process and discussion of the findings and future directions. We have 
a letter from Heiko Kausch confirming the group's involvement and this was provided with our 
earlier letter of 14.08.08 responding to the Commissioning Group's queries.  
 
A panel of five service-users is supporting and advising on the current project. They include: 

Ann, mother of a young woman with acquired brain injury, Norman, father of young man with 
traumatic brain injury, Charles who has MS, Dave who survived a stroke in 1998 and spent 12 
months in hospital and nursing homes, Frank who survived a stroke three years ago. We are 
continuing to actively recruit additional service-users and fully expect to have a panel of at least 8 
service-users in place before this proposed project commences. As it develops, this group will 
provide input in respect of rehabilitation services/ service models. 
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