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Pub quiz

• People only use a seventh of their brain.

• In the last 10 years we have found out 95% of our total knowledge of the 
functioning of the brain.

• Brain injury is the biggest cause of death and disability.

• Infants develop all their cognitive skills whilst still in the womb.

• An adult brain is only about 1.5kg in weight.

• The brain is a vastly superior processing system to any man-made computer.

• The brain is 80% water.

• The brain weighs 2% of your total body weight but it uses 25% of your total oxygen 
consumption.

• Neanderthals had bigger brains than modern man.



Neuropsychological rehabilitation: Why bother with Psychology and 
Neuropsychology, beyond Neuropsychological Assessment for ML 

purposes?

• Rehabilitation (McLellan1991)-process whereby people who are disabled by 
injury or disease work together with professional staff, relatives and members 
of the wider community to achieve their optimum physical, psychological, 
social and vocational well-being.

• Cognitive Rehabilitation- is process whereby people with brain injury work 
together with professional staff and others to remediate or alleviate cognitive 
deficits arising from a neurological insult.

• Neuropsychological rehabilitation is similar to cognitive rehabilitation but 
broader. It is concerned with the amelioration of cognitive, emotional, 
psychosocial and behavioural deficits caused by an insult to the brain. It 
draws on Clinical Psychology but with specialist knowledge of the brain-
behaviour relationship. 



Main purpose of Neuropsychological rehabilitation: 
• is to enable people with disabilities to achieve their optimum level of well being, to 

reduce the impact of their problems on everyday life and to help them return to their 
own most appropriate environments. It is not to teach them to score better on tests or 
to learn lists of words or to be faster at detecting stimuli. Problems can be:

Observable/ Cognitive/ Neuro- Emotional/ Behavioural

Reported psychological  psychological

• Motor 

• Sensory 

• Cognitive 

• Behavioural 

• Social 

• Emotional 

• Pain 

• Fatigue etc

• Memory 

• Attention 

• Communication 

• Planning 

• Organisation 

• Reasoning 

• Perception 

• Spatial awareness etc

• Anxiety 

• Depression 

• Anger 

• Fear 

• Distress 

• Grief 

• Poor self esteem 

• Lack of confidence etc

• Temper outbursts 

• Shouting 

• Swearing 

• Physical aggression 

• Disinhibition 

• Poor self control 

• Refusal to co-operate etc



In Everyday Life:

• Cognitive, Emotional and Behavioural Problems are 
often more handicapping than physical (motor and 
sensory) problems. 

• “Cognitive and behavioural changes, difficulties 
maintaining personal relationships and coping with 
work are reported by survivors as more disabling 
than any residual physical deficits”(Khan et al 2003). Example is from a 19 yr old 

male re-learning coins after 
very severe TBI. 



How do CR programmes work?
• Rehabilitation programmes may work through teaching people to compensate for their 

difficulties 

• Or through helping them to learn more efficiently 

• Or through achieving restoration (or partial restoration) of functioning resulting from 
plasticity and exercising 

• Robertson (1999) argues that restoration may be possible after relatively small lesions 
while compensatory processes are more likely to underlie recovery from larger lesions. 
Location of the lesion may also influence this

1. 1st try to restore, then if not, 

2. try to learn a compensation strategy, if this fails, 

3. Systemic management.



Neuropsychological rehabilitation should 
address emotional and psychosocial problems 

• Prigatano suggests that rehabilitation is likely to fail if we do not deal with the 
emotional issues 

• Williams et al (2002) found that  18% of 66 community living survivors of TBI 
experienced PTSD. 

• Tierskyet al (2005) looked at the effects of  a rehabilitation program offering 
psychotherapy and cognitive rehabilitation Treatment group (compared to control 
group) showed improved emotional functioning, including lessened anxiety and 
depression. 

• Cognitive behavioural psychotherapy and cognitive remediation diminish psychological 
distress and improve cognitive functioning in community-living people with mild and 
moderate TBI

• It is accessible- At Haven we deliver CBT to children with TBI as young as 9 years- it is 
an adaptable therapy. 



Some studies looking at cost 
effectiveness

• Wood et al (1999) say international opinion about the 
clinical and cost effectiveness of neuro-rehabilitation 
is divided-

• considerable scepticism seen among neurologists, 
neurosurgeons and others and enthusiasm among 
some staff providing such rehabilitation.

• Lets look at direct and indirect actual costs/ cost 
savings. Direct costs refer to provision of treatment 
Indirect costs refer to social burdens such as time off 
work, sickness benefits and so forth.



Bistany(1988)
• Three case studies. In each one they estimated annual and lifetime costs with 

and without a specialized rehabilitation program. The estimated lifetime 
saving was over one million US dollars for each of the three individuals.

Cope et al (1991)
• An American study of 145 brain- injured patients found the estimated savings 

in care costs following rehabilitation for people with severe brain injury was 
over £27,000 ($40,500) per year. 

The number of people requiring 24 hours per day care dropped from 23% to 
4% after rehabilitation.



Mehlbye& Larsen (1994) (Danish study)

• reported that spendings in health and social care for patients 
attending a non- residential program were recouped in 5 years. 



West et al (1991)

• people with TBI who had attended a supported work program earned 
more than the programme costs after 58 weeks of supported 
employment.

• Furthermore after two and a half years there was a net gain to the 
taxpayers who had ultimately funded the service. This did not include 
the indirect costs such as savings from family members who were 
able to return to work. 



Wood et al (1999)

• looked at 76 people surviving severe brain injury who attended the Kemsley Unit 

• Most had sustained their injuries more than two years prior to admission and all 
had spent at least 6 months in rehabilitation. 

• In terms of improved social outcomes and savings in care hours, it was found that 
the most cost-effective provision was to provide rehabilitation within two years of 
head injury. 

• Nevertheless it was still worthwhile in terms of clinical and cost-effectiveness to 
offer rehabilitation to those who were more than two years post-insult.



Can estimate costs of separate 
components of a rehabilitation service. 

• Neuro-Page studies (Wilson et al 1997; 2001; 2005 
etc) -have shown that use of the pager has, in some 
cases, saved money for the health and social services.

• These days use Google Calandar linked to a phone. 
Especially in rehab for EF impairments. 

• Haven- is developing NFC technology as a rehab too



Evans et al (1998)

• Reported a stroke patient She used to have one week’s respite care 
every three months to give her family a break. Her local health 
authority paid for this at a cost of £1000 for one week’s care, i.e. 
£4000 per annum. Since having the pager she has never needed 
respite care, so over a 5-year period her health authority has saved 
£20,000.



Wilson et al (1999) 

• A young man who had survived aTBI 7 years earlier learned to live independently 
with the pager 

• After being involved in a 16-week research project he moved into his own 
apartment with 24-hour care provided by the Social Services. 

• An estimate of the costs for the carers(based on Wood et al., 1999) was £5.50 per 
hour, £132 per day, £925 per week and £48,940 per year. 

• Within 3 months, he managed with one carerfor 12 hours rather than 2 
carersover 24 hours, So costs to the Social Services were halved.



Teasdale et al (2008)

• Found that strain on care givers was reduced through use of pager So 
if we consider indirect costs, the pager was also cost effective



Summary. 

• Neuropsychological rehabilitation makes clinical and economic sense.

• In the litigation arena where mitigating costs is everything it makes 
sense because it saves a fortune compared to what the costs of care 
might be if needs are not addressed.

• Most importantly- It helps the clients and their families too.

So what to do about Tom Parker? 



• Tom Parker aged 38 was a HR Manager in a large hotel group, 
earning approximately £45,000 per annum at the time of his accident.  

• His wife, Kate, is 35 years old and was a dental nurse prior to having 
her children, who are now aged 4 and 7 years old. 

• She was earning £22k per annum. Her plan was to return to work when 
their youngest child had started school. 

• Accommodation

• 3 bedroomed terraced property, in Hungerford in Wiltshire.

• The drive slopes up to the front door and there are steps to access the 
garden. 

• Hobbies

• Tom was a rugby fan and liked going to the pub occasionally, to 
watch the big matches with his friends. He was also a keen cyclist 
and would go out on his own and with his local club, once a week, 
taking part in cycling events.

• Care

• His wife provided some limited care to her elderly mother, 
on a daily basis and Tom would be responsible for childcare 
for the majority of those times.  

• The closest family members were a 2 hour drive away.

Tom was in the middle of his career, there is loss 
of role and identity. He was intelligent, likely good 
executive functions and socio-emotionally adept. 

Biological, Psychological and social factors. 

Family function will be impacted. There will be 
a need for support and education. Safeguard 
radar. Family may be a resource to Tom, or they 
may not be able to cope.

Toms identity was all about sport and activity. 
His social networks beyond the family centred 
upon pubs clubs and events. Group 
membership can act as a buffer against 
traumatic life events. Equally, there is now a 
high risk of increased isolation. 

Increased pressure upon Tom’s wife. The 
children have effectively lost the father they 
knew. Loss of role for Tom.
Both Tom and the family have less mastery 
over what happens next, There is increased 
risk of reduced social relatedness .



• The Accident 

• On Saturday the 2 July 2016, at about 10.30am, Tom was involved in a road traffic accident whilst 
out on his bike. A vehicle turned across his path and he was unable to avoid a serious collision. 

• Injuries

• He sustained significant head injuries as well as spinal fractures, an open book fracture to the pelvis, 
lacerations to his left leg and face.

• Tom was unconscious at the scene but kept emergency contact details in the handle bar of his 
bike.

• A police officer attended their home within half an hour of the accident to advise Kate that her husband 
had been taken to the closet trauma centre, in Oxford.

• She arrived within 2 hours and whilst he was still in A&E. 

• He lost consciousness at the scene for 15 – 20 minutes. His GCS was reported 
to be 7/15 and in A&E 9/15.

• He was intubated and taken to theatre for an ICP (intracranial pressure monitoring) bolt insertion.

• A CT head scan revealed a severe brain injury, fractures of the right 
temporal and sphenoid bones and he required a craniotomy, performed 2 days later.

• Tom was admitted to the high dependency unit following surgery, in relation to his orthopaedic injuries 

and head injuries, followed by a period of inpatient rehabilitation, before being 
discharged home.  

• Long term difficulties********

• As a consequence of his orthopaedic injuries, Tom was initially reliant upon a wheelchair, progressing to a 
walking frame and then crutches but there are concerns that his condition will deteriorate over time.

• He also suffers with a typical range of symptoms as a consequence of his head injury, to include the effects 
of fatigue, word finding difficulties, difficulties with mobility and balance, frustration, angry outbursts, 
impulsivity, memory loss, dysexecutive function, disinhibition and egocentricity.

Neuropsychological factors-
What bio-mechanical forces were involved in 
the accident. What previous injuries/ events/ 
other things might there be in his medical 
history? (rugby concussion for eg. 

The recording from Ambulance and ED 
records re GCS, LoC and PTA is important 
background information. There is increased 
intracranial pressure (is there any midline-
shift? Subdural-Haemorrhage, blood in the 
CSF? What would subsequent MRI show? 
Was the craniotomy undertaken to prevent 
coning?  From this impact we might 
anticipate, DIA, frontal and contracoup
injuries and a cascade effect of secondary 
injury.

Reported problems indicate various effects, 
with lots of dys-executive markers on 
behaviour. But it was only 2 months ago!! He 
is in a rapid phase of neuroplastic response-
Now is the time for rehabilitation. 



Step 1- Neuropsychological Assessment generate some 
Baselines. And highlight where to put the effort in.

• symptoms as a consequence of his head injury, include the effects of fatigue, 
word finding difficulties, difficulties with mobility and balance, frustration, angry 
outbursts, impulsivity, memory loss, dysexecutive function, disinhibition and 
egocentricity.

• Medical history, interviews with family and friends, interview with him. 

• WAIS-IV- General intellectual function- Working memory. Verbal comprehension/ 
language. Perceptual reasoning/ Processing speed.

• DKEFS- EF- Planning, Fluency, Inhibition. 

• CPT-III attention/ impulsivity. 

• RBANS/ RAVLT & PRMQ- memory (Maybe WMS).

• Mental health measures of mood and anxiety (insight).  

• Get OT to do some functional baselines FIM/FAM or ABAS for eg.

• Set/agree goals with the client (SMART). MUST HAVE AN MDT REHAB PLAN!!!!!



REHAB plan

• The current Rehabilitation goals are:

•

• Tom Parker will undertake a daily exercise programme to include physiotherapy on land 1-2 a week; Aqua-therapy 1-2 a week, but also sports 
and exercises. To increase muscle strength and co-ordination (Physio).

• To respond to cues/ follow diagrams (Problem solving frameworks, electronic calendar, NFC/QR), or pre-recorded instructions in completing 
activities (Physio/ SALT/ Psychology/ OT).

• In relation to point 2, achieve greater independence in bed-transition routines, and greater personal care independent mobility using the cues 
(Physio/ SALT/ Psychology).

• To improve balance in unsupported sitting during activities (physio).

• Tom will engage with planned activities to improve stamina, independence and mobility, whilst fatigue is also monitored (Physio/ Psychology).

• Tom will increasingly independently use iPad twice per day on 4/5 weekdays using apps such as Can Planand in cueing (as in point 2) in order 
to compensate for memory difficulties and promote retrieval and to support conversations (SALT/ OT/ Psychology). 

• Tom will sequence appropriate text, photos and symbols onto a timetable board at home for 5 weekdays and locate important times/ dates 
on a calendar (SALT/ Psychology).

• Tom will cook meals 3 times per week for his family- to increase to 5 times a week by 1 month.

• The plan will be reviewed in 3 months. 



Step 2: Compensation strategies. 

• Google or Windows calandar to set up a text prompt 
system- here we are looking at whether he can 
engage with this as well as how well it works. 

• NFC tags, or QR tech- could be used to enable him to 
do the washing, cooking, (OT to do a cooking task 
with and without Tags to see if it helps?)

• Problem solving frameworks to help with EF 
problems. 

• Wellness action recovery plan- developed thru CBT to 
help him to apply strategies in managing frustration 
and anger. This is what I need to do each day to feel 
OK /avoid anger. This is how I can tell when I am 
getting Angry- This is what I can do to help myself. 
Can he apply this in the heat of the moment?



Step 3: Restoration of function. 

• Speech & Language to work out the word-finding difficulties/ do some input. 

• Cogmed working memory and attention training- Is a re-training programme of working 
memory and attention. yes but apply caution. Pearson make some very big claims- it 
does have an evidence base with adult TBI, but not severe diffuse. At Haven it works with 
about 50% of people we use it with. 

• Re-building the social network- re-introduction into social activity. Can he marshal or 
have some other role at the cycling events- OT to look at this? The team & family will 
have to tolerate a degree of risk to allow him to do as much as possible. 

• Increase his activity levels, alongside seeking to clearly understand his sleep- how are the 
two related. 



Step-4: Systemic Management: 

• ABCs- what happened before, during and after the event- was the 
behaviour functional. What did it achieve. 

• Are there certain hot-times in the day when there are difficulties. 
What is happening at these times. 

• Look at real situations that have gone wrong and try to determine 
whether more structure and/or support would have avoided it. 

• We should expect some anger and frustration in relation to this event. 



Step 5: Therapy:

• CBT for him to help him adjust, check out whether he is traumatised 
by the event and its consequences. Space to explore frustrations. Can 
he reflect on things, retain the content of therapy and apply it later-
between meetings. 

• Support for wife: to include psycho-education on what to expect-
what the rehabilitation is trying to achieve and how to help- when to 
step in and when not to. Space for her to offload.

• Support for the children- how they can be involved. Encourage talking 
about feelings, fears etc. 

• If carers are in the home this can have significant effects on all 
members. How to make family space is key. 



Step 6: Re-assessment of baselines.

• Enables me to see if what I am doing is working.

• Can provide an index of change for the family as they may not notice 
small signs of recovery over-time.

• Provides the litigation team with evidence of where there has been 
positive change and where there has not. 

• Feeds back into the process, in setting new goals with the client.

• It is an important part of the process to see how well goals were 
achieved with the client and family. 

• Review and write a new REHAB plan. 



0

1

2

3
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Engagement Coming upwith own ideas Completing set tasks Self monitoring Accepting support with
problem solving

Times reminded to use
strategies

Depression Anxiety in calls

Chart Title

Series1 Series2 Series3



Conclusion. Tom Parkers behaviour. Is likely a 
product of many things.
1. Neuropsychological impairment to EF.

2. Fatigue

3. Inactivity,

4. Loss of role, power, identity.

5. Isolation and low mood.

6. Family dys-function.

7. Limited personal resources to change leading to frustration/ anger. 

• Points 1 & 2 are an intrinsic feature of brain injury, but may be partly modifiable through 
restoration, re-training or compensation. 

• Points 3-to-7 are totally modifiable, being extrinsic to the effects of brain injury.



Lastly

• Leon-Carrion J, Ramos FJ. links between head injuries in adult violent and non-violent 
prisoners. 

• subjects in both groups had a history of academic difficulties. 

• Trendency for both groups to have had behavioural and academic 
problems at school

• Violent offending (noted) to be “associated with non-treated 
brain injury”

• rehabilitation of head injury may even prove to be a measure of crime 
prevention



Thank you

j.tonks@havenpsychology.co.uk
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