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The Development of a Holistic, Community Based
Neurorehabilitation Servicein a Rural Area

B. Rudolf Coetzer
Frances L. Vaughan

Craig B. Roberts
Robert Rafal

Brain injuries have devastating effects for individuals and
their families. Asin other countriesbraininjuriesare commonin
the United Kingdom (UK). Itisestimated that approximately 100
- 150 per 100,000 of the general population aredisabled asaresult
of a traumatic brain injury (British Society of Rehabilitation
Medicine, 1998). Braininjuriesare, however, not limited to trauma.
Cerebrovascular accidents are another leading cause of brain
injury and it is reported that 1.6 — 2.0 per 1000 of the general
population in the UK suffer afirst stroke each year (Bamford,
Sandercock, Denniset al 1988).

With the dramatic advances made in medical care over the
last couple of decades, individuals now often make a good
physical recovery following brain injury. Significant
developments in the acute care of brain injured individuals has
resulted in substantial numbers of survivors living in the
community with their families. Thisincreased number of survivors
often face a return to their communities without access to
rehabilitation programs (Greenwood & McMillan, 1993). It
appearsthat the cognitive, behavioral and emotional difficulties
following brain injury posethe greatest obstaclesto rehabilitation
and also re-employment (Lishman, 1998; Ponsford, Olver &
Curren, 1995). Thephysical, psychological and cognitive effects
of abraininjury have been well-described (Lezak, 1995; Lishman,
1998).

North Walesisarural areaon the northwestern coast of the
United Kingdom. Both Welsh and English arewidely spokenin
NorthWales. Itisanareaof outstanding natural beauty. |mportant
sources of economic activity includefarming, light industry and
Eco-tourism. North Wales has a population of approximately
660,000.

While data regarding the incidence and prevalence of
traumatic braininjury for NorthWalesislimited, preliminary results
of surveys appear to reflect national UK data (Coetzer, 1999;
Elliston & Rogers, 1996). It has been anticipated that there may
be approximately 1,000 survivorsof braintraumawith long-term
disahilities living in this community (Report of the All Wales
Steering Group, 1997).

TheNorthWalesBrain Injury Service (NWBIS) hasaNorth
Walesremit, spanning six local authorities. The Serviceishosted
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by the Conwy & Denbighshire NHS Trust, one of the three
National Health Service (NHS) Trustsinthearea. Itislocatedin
Colwyn Bay, a coastal town of North Wales. No community
based brain injury rehabilitation service existed in thisareaprior
to the establishment of the NWBIS.

Therearethree District General Hospitals (DGH) inthe area,
but no specialist inpatient unit for patients with brain injuries.
The DGH provide acute care for brain injured patients. Some
sub-acute patients are referred out of area for inpatient
rehabilitation. The regional Neurosurgery Unit serving North
Wales is located in Northwest England (Liverpool). Visiting
neurologistsfrom Liverpool provide aserviceto patientsin North
Wales.

A Welsh Officeinvestigation into service provision for brain
injured individuals during 1995 identified significant gaps in
service provision for individuals with a brain injury and their
families (All Wales Steering Group, 1997). Prior to 1995, the
voluntary organisation Headway played amajor rolein|obbying
for abraininjury service. During 1997 the North WalesAcquired
Brain Injury Strategy Group (NWABISG) wasformed to steer the
development of services in the region. The NWABISG had
representation from the voluntary sector (Headway), medical
professionals, commissioners of services (North Wales Health
Authority), the local clinical psychology department, social
services, public health physicians, therapy services and other
stakeholders.

The first appointments to the NWBIS were made during
April 1998. Theinitial remit of the NWBIS was to provide an
assessment and consultation service for adults with an acquired
braininjury. However, theremit broadened very rapidly toinclude
direct rehabilitation interventions. Several additional
appointmentsto the servicewere made during 1999—2002. During
March 2001 the staff of the NWBIS moved into a community
based brain injury rehabilitation unit on the Colwyn Bay
Community Hospital site.

The NWBIS is multidisciplinary with input from clinical
neuropsychol ogy, neurol ogy, occupational therapy, social work,
physiotherapy, speech and language therapy and rehabilitation
assistants. Theclinical remitisto seeindividuasof any agewith
moderate to severe acquired (non-progressive) brain injuries.
The Service accepts referrals of non-progressive neurological
conditions including traumatic brain injuries, cerebro-vascular
accidents, tumoursand CNSinfections. Traumatic braininjuries
make up the bulk of thereferrals (Coetzer, 1999). The Servicehas
no upper age limit for most types of referrals and has seen several
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older adults with an acquired brain injury (Coetzer & Abson,
2000).

The Serviceworkswith other health and social servicesand
voluntary sector organisations in the community wherever
possible. Closelinks exist with the University of Wales Bangor
School of Psychology as well as the School of Nursing. The
NWBI S offers specialist placementsfor clinical psychology and
other students. Opportunities for collaborative research and
teaching activities exist between the University and the Service.

Theoretical M oddl

The effectiveness of brain injury rehabilitation is strongly
supported (Cope, 1995). However, no single profession in
isolation can serve the complex needs of individualswith abrain
injury (Rose & Johnson, 1996). Indeed, Semlyen et a (1998)
came to the conclusion that superior outcomes were associated
with aspecialist multi-disciplinary regional service.

Alexander R. Luria's theoretical principles underpinning
neuropsychol ogical rehabilitation modelsarethe most influential
inapproachesto braininjury rehabilitation (Uzzell, 1997). Wilson
(1997) provides a review of the four main approaches to brain
injury rehabilitation. These include the cognitive re-training
approach, the cognitive neuropsychological approach, the
combined approach and the holistic approach (Wilson, 1997).
Ben-Yishay (2000) and Prigatano et al (1994) give more detailed
descriptions of holistic, neuropsychologically orientated milieu
programs. Inthistypeof program, the patient’sindividual needs
determine the individual therapies they receive. In addition,
patients receive group and individual psychotherapy. The
therapeutic interventions of the program are embedded in the
milieu program, emphasizing social interaction and integration.
Essentially these programs are concerned with increasing
awareness and acceptance, providing compensatory strategies
for cognitive problems and vocational interventions (Wilson,
2002). Clinicaly there seemsto befew concernswith the holistic
approach and patients appear to benefit from improved
productivity and self-esteem (Wilson, 1997). The approach does,
however, require high levels of staffing.

Barnes (1995) assertsthat aregional braininjury rehabilitation
service should be located within alocal community. Cognitive
rehabilitation should focusonreal life problems (Wilson, 2002).
An important advantage of a community-based service is the
potential for real life experiencesand theimplicationsthishasfor
generalization of therapeutic gains. It is also more likely to

Spring 2003 - The Journal of Cognitive Rehabilitation

successfully includefamily membersin therehabilitation process.

The NWBI S provideswhat can essentially be described asa
holistic program delivered on an outpatient basis, within arural
community. Interventions are individualised based on an
assessment of needsin each case. Bajo and Fleminger (2002) in
their recent review emphasizetheimportance of apatient centered
approach when designing rehabilitation interventions for the
individual. Inthe NWBI S patients may accessindividua aswell
as group based interventions and attempts at re-employment or
education locally are made as part of a multi-disciplinary
intervention. Interventions are provided at the unit, a DGH,
community hospitals, GPsurgeriesor the patient’shome, among
others.

ProgrammeDescription
Referral Criteria

Theremit of the NWBI Sisto assessindividual swith acquired
brain injury and to develop comprehensive management plans.
Appropriate patients for referral are those with an established
diagnosis of an acquired brain injury who have, or are expected
to develop, chronic disability needing a long-term, multi-
disciplinary, community-based rehabilitation program.

I.  Inclusion Criteria: Most of the patients meeting these criteria
will have one of thefollowing neurological disorders:

e Traumaticbraininjury.

e Hypoxicbraininjury.

e Braininfection dueto meningitisor encephalitis.

e  Strokedueto aneurysmal subarrachnoid haemorrhage.

e Intracerebra haemorrhage.

* Young people with ischemic stroke (Rehabilitation
servicesfor older strokevictimsare provided by care of
the elderly consultant-led teams. These, however, do
not have neuropsychological support and the NWBIS
may be consulted for neuropsychological assessment
of these patients in selected cases).

II. Exclusion Criteria: The Serviceisnot currently configured to
provide care for patientswith:

»  Recent mild head injury and post-concussion syndrome
of less than 6 months duration.

»  Progressive degenerative or other dementing illness.

e Congenital or developmenta neurological or psychiatric
disorders.

»  Braindisordersattributableto toxic effects of alcohol or
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drugs.

»  Neuropsychiatric complications of primary epilepsy.

e TheServicedoesnot function asa“memory clinic” for
thediagnosisof patientswith memory or other cognitive
complaints of unknown agtiology.

Ill. Referral Screening

Referrals are accepted from medical practitioners and
screened on aweekly basis by clinicians under the guidance
of a consultant neurologist. When information in the
referring letter does not document the presence of achronic
acquired brain injury, or detail the severity of the injury
necessitating long-term, multi-disciplinary rehabilitation, the
referring doctor is contacted and asked to provide further
information and the neurologist obtains relevant medical
records and scans. These are reviewed to document:

A) Aetiology:

» Isthere an established diagnosis of an acquired
brain injury due to one of the disorderslistedin |
above.

* Isthere an established diagnosis of one of the
disorderslisted asexclusion criteriain |1 above.

B) Severity:

To determine whether the need for chronic, multi-
disciplinary rehabilitation has been established, records
are examined to define the current degree of disability
and to document whether the precipitating injury is
classified as moderate - severe. For cases of traumatic
brain injury, the records are reviewed to determine the
chronicity of thedisability aswell asthe severity of the
precipitating injury based on thefollowing criteria:

e History of theinjury

»  Glasgow comascae(<13)

»  Duration of retrograde and post-traumatic amnesia

e CTor MRI evidenceof intracranial pathology

Assessment

Acceptance of areferral is followed by an initial generic
clinical assessment. The initial assessment coversin depth the
presenting complaints, details of the injury, developmental and
medical history, clinical bedside cognitive screening and a
collateral interview with acarer. Where possible, initial outcome
dataare collected.

Often more profession specific assessments, for example
psychometric, neurological, social work or occupational therapy
assessmentsfollow. Ataweekly referral and casereview meeting
thetreatment plan for anindividual patient isformulated and the
assessment or intervention of other clinicianswithin the Service
requested. Thisisadynamic processand recently care pathways
were developed for the Service. These pathways describe the
flow of patient care from the acute to the post-acute community
phase.

Rehabilitation Interventions

Patients can access any combination of the following
individual interventions, based on their needsasidentified during
theinitial assessment:

e Psychotherapy, for both patients and carers, often

focussing on coming to terms with the brain injury

e Speech and language therapy, sometimes including
communication aids

e Occupational therapy, including vocational
rehabilitation as well as functional adaptations

»  Physiotherapy, including rehabilitation for balance
problems and motor disabilities

» Neurology follow up and review, provision of medical
information

e Socia work, including advocacy, assistance with
benefits and discharge liaison

» Anxiety and anger management interventions

e Clinical neuropsychology, including compensatory
strategiesfor cognitive difficulties

The following group based interventions are provided for
patients and carers:
e A memory & concentration group focussing on
compensatory strategies
» A monthly drop-in carer support group
» Anoccupationa therapy group for daily living skills
e Adiscussion & current affairs group

Patientsarereviewed regularly by cliniciansinvolvedintheir
care. A specific strength of the program is the provision of
neurology reviews. Discussion of assessment results, review
findings and therapeutic plans with patients and carers are core
aspects of the program. This potentially assists with increasing
the self-awareness of patients. Carers are closely involved in
interventions and often attend consultations. In addition
feedback is obtained from carers on some of the outcome
measures.

OutcomeMeasures

Outcome measures have an essential role in the process of
developing and refining rehabilitation programs. The NWBIS
collectsthefollowing outcomedata: Standardized questionnaires,
employment information, and placement data. Thesearedescribed
inmoredetail below.

The European Brain I njury Questionnaire (EBIQ) (Teasdale,
Christensen, Wilmeset a, 1997) isaquestionnaire consisting of
63 itemsrelated to common difficulties experienced by individuals
following braininjury. ltemsarerated onathree-point scale (0=
‘notatal’, 1="alittle’ and 3= *alot’), regarding the preceding
month. The patient and a carer or family member complete the
two parallel forms independently. The questionnaire has
acceptablerdiability and validity (Teasdale, Christensen, Wilmes
etal, 1997).

Employment outcome israted as follows: 1 = change from
employed to unemployed; 2 = change from employed to part-
time employment; 3 = no change (including unemployed to
unemployed aswell asemployed to employed at samelevel); 4=
change from part-time employment to full-time employment and 5
= change from unemployed to full-time employment.

Residential outcome is determined by using the final
placement rating score on Eames' (1999) Grafton Manor Study
Hierarchy of Placements (GMSHP). TheGMSHPisascaleused
for rating changein placement statusfollowing braininjury. Only
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the final placement rating is used by the Service, in view of the
rural nature of the area where the service users live (with no
inpatient braininjury rehabilitation services available and hence
little opportunity to obtain arealistic change score).

It is envisaged that in the future more use would aso be
made by the service of other outcome measures, for examplethe
Brain Injury Community Rehabilitation Outcome (BICRO) scale
(Powell, Beckers& Greenwood, 1998).

Outcomes: Preliminary Results

A recent review of al clinical recordsin the Servicerevealed
an initial cohort of 24 patients for who baseline and repeated
outcomedataof the European Brain Injury Questionnaire (EBIQ)
were available. Of the 24 patients included in this review, 16
(66.7%) weremale and 8 (33.3%) werefemae. Theaverageage of
the participantswas 39.3 years (SD = 12.8, range=20- 63). The
severity of brain injury was classified as follows for the present
sample: mild =2 (8.3%), moderate = 3 (12.5%) and severe=19
(79.2%). Individuals were rated as having sustained a severe
injury (GCS 8 or lower or LOC more than 24 hours); moderate
injury (GCS9-12 or LOC between 30 minutesand 24 hours) or a
mildinjury (GCS13-15 or LOC lessthan 30 minutes) (Guilmette,
1997). Thetwoindividuals classifiedinitialy ashaving sustained
mild injuries had problems extending well beyond six months
postinjury. Theaveragetimesinceinjury was67.9 months (SD =
85.4, range= 3- 324). Of the 24 patients, 21 (87.5%) sustained a
traumatic braininjury and 3 (12.5%) sustained acerebro-vascul ar
accident. All patientsreceived individualized, multidisciplinary
community based rehabilitation.

Theaveragetime between administering thefirst and second
EBIQ respectively was 10.1 months (SD = 3.8). A Wilcoxon
comparison revealed asignificant improvement in the subjective
self-report of symptoms among participants (T = 53; p =.0056),
whose meantotal EBIQ scoreswerereduced from 127.9t0 114.5.
However, while carers EBIQ ratings decreased from amean score
of 124.3t0 119.4, this did not reach statistical significance (T =
83; p=.4115).

The average time since injury was 67.9 months. In most
cases it was unlikely that the improvements reflected on EBIQ
scores were attributable to spontaneous recovery, which often
continuesto be observed over thefirst two yearsfollowinginjury.
However, as seven patients completed their first EBIQ within two
years post injury, we also compared patients' ratings with this
sub-group of recently injured patients excluded. The repeated
EBIQ ratings for this group (N = 17) also showed a significant
decreasein mean EBIQ scores (T = 26; p=.0168).

Discussion

Post acute brain injury rehabilitation poses significant
challengesto cliniciansand probably moresoin arural areawith
limited accessto resources. Thispaper described the devel opment
and functioning of a community based holistic rehabilitation
programfor braininjured adults. Preliminary outcomeswere also
reported. Long term observationa studies have an important
place in the evaluation of benefits of treatment in lifelong
conditions (Elphic, Tan, Ashby & Smyth, 2002).

The preliminary results reported in this paper were
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encouraging, with 71% of service usershaving rated themselves
asimproved. Carers, however, did not rate the significance of
improvementsto the same degree. It wasthought that thismight
be areflection of aneed to provide moreinformation and support
to carers. Asaresult, amonthly drop-in carer support group was
started.

Achieving measurable real world outcomes remains a
challenge. Re-employment appearsto be difficult to achievein
this rural area, for various reasons, including a shortage of
potential employers (Coetzer, Hayes& du Toit, 2002). Inaddition,
some outcome measures currently in use by the Service are
perhaps too clinician centered. Goal setting with patients and
carers may serve to make the process of outcome measurement
more patient-centered.

Future research assessing the effectiveness of community
rehabilitation programs should focus on ecologically valid
outcomes, for example placement and change in employment
status. These dataare collected by this Service and will be used
in future studies to report on the effectiveness of the program.

A strength of the NWBIS rehabilitation program is the
individualized nature of interventions. However astronger focus
on group intervention is being considered to strengthen the
program. Aninformation and support groupisbeing planned. It
is envisaged that this group intervention will foster patient
engagement in the therapeutic process and improve patient
allocation to specialized groups. These specialized groups may
potentialy include additional cognitive remediation groups, group
psychotherapy, and groups for vocational skills and activities
for daily living.

This program description did not specifically address the
needs of children with abrain injury. Brain injury services for
children have traditionally not been as well developed as those
for adults (Appleton & Baldwin, 1998). Neurological and life
stage developmental issues have a significant influence on
children and consequently on rehabilitation needs and services.

The NWBIS has recently initiated a pediatric service to
addressthe rehabilitation needs of children. Thecurrent focusis
on the development of professional links across North Wales
and on thedevelopment of aclinical service. Thisclinical service
iscurrently aimed at providing multi-disciplinary assessment and
consultation to other community professionals, family information
and support, and direct psychological and occupational therapy
interventions.

Integrating biological, psychological, vocational and social
elements of rehabilitation within a community based holistic
neurorehabilitation program can potentially achieve positive
outcomesfor braininjuredindividuals. Theindividualized nature
of the multi-disciplinary interventionsfor patients of theNWBIS
isone of the most important strengths of the program. Providing
theseinterventionswithin the community whereindividualslive,
enhancesthe opportunity for generalization of therapeutic gains.
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