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• Neurological disorders are the leading 
cause of Disability Adjusted Life 

Years (DALYs) and the second leading cause 

of global deaths.

• In 2019, 9 million people died due to 
neurological disorders.

• The NCD Countdown 2030 stated that the risk of 
dying from neurological conditions between 
birth and 80 years of age increased for more 
than half of countries , making them the 

fastest-growing cause of death among 
NCDs.

• Stroke costs almost US $900 billion per 
annum globally, projected to cost US 
$2.3 trillion in 2050

Mayowa Owolabi 2



Owolabi MO, University of  Ibadan 3



Mayowa Owolabi 4



Mayowa Owolabi 5





Mayowa Owolabi

Ranking of age-standardized DALY rates for neurological 
disorders by 21 GBD regions, for both sexes, 2019.
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Distribution of global DALYs for 18 neurological disorders by age, 
2019.
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The five R’s: 

The key purposes of rehabilitation can be summarized as the "five Rs": 

• Realisation of potential: ensuring that the duration of contact with therapy 
staff has been sufficiently long to observe a plateau phase in recovery

• Re-enablement: focusing on promoting independence in daily living skills 
such as walking and dressing

• Resettlement: helping the person to leave hospital feeling safe, well 
supported, and confident

• Role fulfilment:  helping the person to re-establish their status and personal 
autonomy

• Readjustment: helping the person to adapt to and accept a new lifestyle
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Stroke Rehabilitation

• Add years to life

• Add life to years (improve 
functioning and quality of life)

• Add meaning to life

• Towards Self-realization. Self-
actualization

15 Mayowa Owolabi

+ Years +Life 
+ Meaning 
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Spiritual 
sphere 
relatively 
spared
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Neurorehabilitation Phases, Interphases and 
Interfaces

• Neuroplasticity 
(Bio-physical 
model)

• Adaptive (Psycho-
spiritual model)
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Phases /Mechanisms/Interphase
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Early rehabilitation (first few months) uses 
techniques that seek to influence the potential for 
neuroplastic change

Late rehabilitation encourages adaptive responses 
and coping strategies based on educational and 
psychological theory
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The brain's ability to reorganize itself by forming new 
neural connections throughout life. Neuroplasticity 
allows the neurons in the brain to compensate for 
injury and disease and to adjust their activities in 
response to new situations or to changes in their 
environment. 

Brain reorganization takes place by mechanisms such 
as "axonal sprouting" in which undamaged axons grow 
new nerve endings to reconnect neurons whose links 
were injured or severed. Undamaged axons can also 
sprout nerve endings and connect with other 
undamaged nerve cells, forming new neural pathways 
to accomplish a needed function. 



Self efficacy

• Self-efficacy was introduced by Bandura (1977), as a cornerstone of his 
Social Learning Theory. It has been defined as ‘people’s beliefs about 
their capabilities to produce designated levels of performance that 
exercise influence over events that affect their lives’. Individual in the 
driver’s seat of his life

• Self-efficacy beliefs can determine how people feel, think, motivate 
themselves and behave with regards to their health. 

• For example, self-efficacy influences motivation, and indeed health 
behaviours, by determining the goals people set, how much effort they 
invest in achieving those goals and their resilience when faced with 
difficulties or failure
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Adapted from Chapter 14. Health care setting for rehabilitation after stroke: Wasti SA, Surya N, Stephan KM, Owolabi M
In: Clinical Pathways in Stroke Rehabilitation. Evidence-based clinical practice recommendations, T. Platz (ed). WFNR-Springer, 2021

subacute rehab

preferable mildly
affected

community/home
based (+ 

telerehab)

mildly and 
moderately

affected

ambulatory and 
out-patient

long-term and sustained rehabilitation 

moderately and 
severely affected

Special subacute
rehab facility

Stroke Recovery Cycle



Physiotherapy
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Ability to recover self-care and mobility

Early stroke rehab care /stroke unit

Comprehensive intensive rehab superior 
to less-intense programs

Practice of motor tasks in the context of 
functional skills : task-oriented training

Settings: hospital, rehab center, 
community, domiciliary, tele-rehab



Physiotherapy
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Patients most likely to improve 
with motor training for the UL are 
those with some residual function

Degree of damage of the 
corticospinal tract predicts final 
outcome.

SLS and mood disorders are the 
dominant predictors of QOL 
(Owolabi, 2008)



Motor Imagery

• The motor imagery group was asked to practise daily imagining 
moving tokens with their affected arm. The nonmotor imagery 
group rehearsed visual imagery of previously seen pictures. All 
patients practised physically moving the tokens. 

• MAIN MEASURES: motor function (training task, pegboard and 
dynamometer), perceived locus of control, attention control and 
ADL independence. 

• RESULTS: Improvement was greater for the motor imagery 
group on the training task only (average of 14% versus 6%). 

• CONCLUSIONS: Motor imagery training without supervision at 
home may improve performance on the trained task only. 
Dijkerman HC 2004
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Motor imagery

• Based on the available literature in healthy volunteers, robust activation 
of the nonprimary motor structures, but only weak and inconsistent 
activation of M1, occurs during motor imagery.

• In patients with stroke, the cortical activation patterns are essentially 
unexplored as is the underlying mechanism of motor imagery training. 

• Provided appropriate methodology is implemented, motor imagery may 
provide a valuable tool to access the motor network and improve 
outcome after stroke. 

• May help functional reorganisation in hemiplegic stroke patients
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Constraint-Induced Movement Therapy (CIMT)

• combines physical and occupational therapy to stimulate the brain into 
"repairing its circuitry" so that people can regain increased function of 
their paralyzed limbs-even if the stroke happened years ago.

• The rehabilitation involves using a restraint device to immobilize a 
patient's still-useful arm so that he or she is forced to use the paralyzed 
arm to complete familiar, detail-oriented tasks, such as turning pages on 
a book, throwing a ball, and opening and closing spring-operated 
clothespins

• The therapy only works, researchers say, if patients participate for a 
minimum of six hours a day for at least two weeks. Can be combined 
with robotics
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Robotics
• Physically aid movement : Robots that physically 

impact humans must address the major as-yet 
largely unsolved challenges involving safety, cost, 
and liability. 

• Hands-off strategy, focusing instead on employing 
human-robot interaction to achieve the desired 
therapy goals. 

• Human-robot interaction techniques capable of 
interacting with a post-stroke patient in the 
home, monitoring patient use of the affected 
arm, reminding him/her to use the arm, and 
providing guidance, encouragement, and 
improvement assessment. 
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Neuroimplants
• One of the world’s first “bionic” devices to produce functional hand 

and arm movement through electrical stimulation . In UK to achieve 
a co-ordinated hand and arm movement.

• Device using radio frequency (RF) electrical stimulation to improve 
motor recovery and re-learning of arm and hand function following 
a stroke.

• The research is based on the AMF RF microstimulators that are 
implanted into a patient’s arm. The pioneering system is designed 
to provide electrical stimulation to both control and re-educate 
weak or paralysed muscles to produce functional arm and hand 
movements. 

• Patient  fitted with a cuff that sends signals to the 
microstimulators, and the system was programmed to produce 
functional patterns of movement.
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Occupational therapy Ergotherapy
• Occupational therapy - a treatment that focuses on 

helping people achieve independence in all areas of their 
lives .

• Can provide stroke patients with various needs 
with positive, fun activities to improve their 
cognitive, physical, and motor skills and enhance 
their self-esteem and sense of accomplishment.

• According to the American Occupational Therapy 
Association (AOTA), in addition to dealing with an 
individual's physical well-being, occupational 
therapy practitioners address psychological, 
social, and environmental factors that may hinder 
an individual's functioning in different ways
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• Self-sufficiency training of 
casual daily activities, 
training of smooth acral 
mobility at limbs paresis. 

• The training of kitchen 
skills and workshop skills 
belongs to the classical 
methods used in 
ergotherapy.



SALT
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Dysphasias, dysarthrias

Intense therapy more eefective

Voice activated speech recorder

Artefacts

Brain Computer Interface Systems

Speech synthesizers

Piracetam as adjunct



Culturally responsive Artefacts used to initiate 
spontaneous speech from patients at the Blossom 
rehab center
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Psychotherapy

• Post-stroke cognitive disorder common

• Mood disorders and depression common

• Depression associated with worse outcome
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Cognitive rehabilitation

• Language & Communication: Language and communication 
problems can keep improving for a long time after the injury. 
Speech therapists can help people with TBIs see which areas they 
are good at and which areas need more practice. They can also 
teach compensations. The practice and feedback that speech 
therapists give in therapy sessions can lead to better conversation 
skills in social situations too. 

• Memory: For memory problems, the researchers found that many 
of the treatments that are used only help in the short term. For 
longer-term memory improvement, they found that real-life 
compensations worked best. This included things like computers, 
pagers, notepads, reminders, palm pilots or notebooks. When 
therapists and families help train and remind people with stroke to 
use these things, they work even better.
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Cognitive rehabilitation

• Problem Solving: Teaching people with stroke strategies to 
solve problems works. For example, they could be asked to 
think of a particular problem they've had -- like finding 
transportation or housing in their community. Next, they can 
be encouraged to think of all possible ways to solve their 
problem. Then, they could choose one solution and think 
about how well it worked in a real life situation. 

• Attention problems: Practice, repetition, and feedback all can 
help you learn to be more attentive, especially for complex, 
real-life tasks.

• Visual Information Processing, Motor Function.

• Elemental Driving Simulator (EDS) and the functional visual 
fields programs (PERFIELD) from COGREHAB. 

38 Owolabi MO



Supportive/ 
Adjunctive
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comorbities: htn, dm, decubitus ulcers, BPH

Shoulder support

Pain control

Secondary prevention

Seizure control

DVT prophylaxis

Bowels and bladder (communication, detrusor 
hyperreflexia)



Supportive/ 
Adjunctive
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Feeding (silent aspiration, FEES, NGT, PEG)

Spasticity treatment

Prevention of falls (hemineglect, visual, cognitive 
impairment)

Management of Neglect (clock, line bisection test

Visual rehab

Sexual rehab

Care giver burnout



Others
• Biofeedback

• Music therapy

• Hydrotherapy

• Relaxation therapy, psychotherapy, SSRIs

• Recreational therapy

• Vocational therapy

• SALT -speech synthesizers

• FEES, PEG, videofluoroscopy

• Pneumatic mattress , Water bed

• intermittent pneumatic compressive devices, NMES for DVT 
prevention

• Neuro-orthopedics

• Acupuncture, TENS

• Visual rehabilitation
41 Owolabi MO



Common information needs of stroke patients and their 
families

• Risk factors and causes of stroke

• Availability of local services and support groups

• Financial advice

• Guidance on driving and transport

• Medication and secondary prevention

• Understanding of an agreed care plan

• Advice on returning to work and participation in leisure activities

• Discussion of sexual issues

42 Owolabi MO



Community 
reentry
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Safe driving

Successful return to work 
easier in those with white 
collar job and preserved 
cognitive function and mobility



Some Principles of low cost rehabilitation

• Early/ accurate diagnosis and treatment

• Task sharing/shifting (WHO guidelines) –lower cadre/ family members

• Self-efficacy (education, empowerment, peer-mentorship)

• Integrated care (prevention, surveillance , acute care, rehabilitation)

• Setting… family/ community

• Tele-care

• Universal Health Coverage

Mayowa Owolabi 44
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Disability paradox
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Logotherapy
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Victor Frankl

Fabry defn : Therapy 
through meaning, existential 
therapy, ontological therapy



The Future ….. Psychospiritual model

Energy 
therapy…improve 
‘will to live’ and

live a meaningful 
life.

Motivate flow of life 
energy from the 
“inner being” to the 
“outer self”
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Motivational 
Psychotherapy

Biofeedback, Cognitive 
psychotherapy plus

Spiritual 
Psychotherapy

Meditation, Introspection, 
Resonance, Prayer, Scriptural 

therapy 

Spiritual Music 
therapy

Motivational

Artwork
(Regular/Surreal/Ethereal/Meta-

physical/Transcendental/Creative/
WordArt/Drama &Theatre arts)

Energy 
therapy
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BIONIC EYE

Neuro-
robotics

Neuroimplant

Neurostimulation



ERA NET Neuron

Human Connectome 
Project
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Human Affectome Project







Owolabi MO, University of  Ibadan 60

Spiritual wellbeing involves 
finding and living one’s life 
purpose and understanding the 
values and beliefs that guide one’s 
actions.

Finding and living ones place, 
position and purpose in the 
universe/ grandplan

Medical Humanities
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Neuromusicology
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Surreal art
Ethereal art
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Flow of Life



Improving Stroke Rehabilitation: TREAT

Therapies: 

Availability of 
therapists for 

multi-disciplinary 
care,

Increase number 
of settings for 

care, 
Teleservices,
Task sharing

Research: Low-
cost effective 

pragmatic 
solutions, 

Prevention of 
complications,

Locally 
produced 
assistive 
devices, 

Guidelines for 
rehab

Enlightenment: 
CE activities, 

video, applied 
theatre, phone 

apps, social 
media, etc. 

Inform, Inspire, 
Involve,

Education of 
patients, family, 

care givers

Advocacy: 
WHO, MoH, 
NGOs, ASO,  

Communities, 
National action 
plan, Regional 

action plan, 
WHO Lancet 
commission,

Training: 
Webinars, 

Workshops, 
Conferences, 
Postgraduate 

programs, 
career paths 

for 
therapists
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• Stroke

• Ischemic Heart Disease

• Dementia

• Peripheral vascular disease

• Several cancers

• Chronic obstructive 

pulmonary disease

Endpoints

Figure 1: Primordial, Primary and  Secondary Prevention of Stroke

Intermediate

Risk

Factors

•Hypertension

•Obesity / 

Overweight

•Prediabetes and 

Diabetes mellitus

•Dyslipidemia

• Tobacco

• Stress

• Air pollution

• Diet 

• Alcohol

• Physical Inactivity

Behavioural

Risk Factors

Non-modifiable

Risk Factors: Age,

Sex ,Genes

Political, Legal, Ethical, 

Anthropological

Socio-educational-

Economic (PLEASE), 

& 

Environmental

66

Behavioural

Risk Factors

Primordial 
prevention

Primary 
prevention

Atherosclerosis

Secondary
prevention



Modifiable risk factors for stroke
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SIREN: 1 patent, 2 Bruce Schonberg 
Awards, 4 Paul Dudley White Awards
~100 publications, >40 presentations
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Indigenous Africans who consumed at least 12 servings of

vegetables per week were significantly less likely to be found

hypertensive, particularly among males and young adults
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Secondary Prevention After Ischemic Stroke or Transient Ischemic Attack

• Attention to lifestyle factors (including smoking cessation, regular 
exercise, and weight control) is routinely warranted.

• Blood-pressure lowering, blood sugar control, cholesterol lowering with 
statins, and antiplatelet drugs have been shown to reduce the risk of 
recurrent stroke and other vascular events

• Effective secondary-prevention strategies for selected patients include 
carotid revascularization for high-grade carotid stenosis and 
anticoagulation therapy for atrial fibrillation

• In patient initially and later outpatient care for control

Mayowa O. Owolabi                               Not 
for sale or unauthorized distribution                     
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African Proverb

If you want to go fast, go alone. 

If you want to go far, go together.

Africa needs the collaborative efforts to improve stroke 
rehabilitation and prevention in Africa
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ASO Vision and Mission
• Vision: reducing the burden of stroke in Africa

• Mission: to reduce the burden of stroke in Africa 
through: 

-multidisciplinary research and capacity building, 

- promoting the development of effective stroke 
prevention and intervention services, 

- enhancing stroke awareness, advocating for stroke 
survivors and  their families/caregivers and

- driving the formulation of stroke - friendly policies 
across multiple levels of policy making in African 
nations’

- Launched 22 Oct 2020
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Global Award  
for Outstanding 
Contributions to 
Clinical Stroke 
Research
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