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◤
Aim of the Course

▪ To identify the challenges of adjusting exercise for individuals 
with neurological disorders

▪ To understand the Neurophysiological Effect  of  exercise on 
Neurological impairment

▪ Understand the effect of exercise on fatigue , cognition and 
spasticity in Neurological Disorders

▪ Build exercise programs for individuals with Neurological 
Disorders



◤
…Just a reminder

Physical 
Activity

Exercise

Every movement that is 
carried out by the skeletal 

muscles that requires 
Energy.

A physical Activity which is 
structured, planned, 

repetitive and intentional 
in order to maintain /improve 

physical fitness



◤
The Components of physical fitness

Body 
composition

Muscular 
endurance

Cardiorespiratory 
indurance

Muscular 
strengthflexibility



◤ Challenges of exercise with a
Neurological Disorder

Sensation
(Superficial)

Muscle 
strength Motor 

control

Proprioception 
(inquiers Deep 

sensation)

Balance And 
Coordination

Cognition

How do we choose 
the physical activity



◤
Parameters and Evaluation of exercise

▪ Intensity

▪ Duration

▪ Frequency

▪ Internal/External Representation AND focus (Ques)

▪ Inner /outer Motivation

Physical Frailty
(Marzetti,2017)

Sarcopenia
(Marzetti, 2017)



◤
 Aims of exercise with a Neurological

Disorder

▪ Prevention

▪ Prevention of secondary complications due to sedentary lifestyle 
( e.g after stroke..)

▪ Improving quality of life with a chronic neurological illness

Cardiovascular 
disease

(Kopunek,2007)

Diabetes
(Qureshi,2001)

Depression
(Kopunek,2007)

(Richardson,2018)



◤
 Neurophysiological effect of sedentary

Lifestyle

▪ Lack of muscle activity                 

▪  suppression of Skeletal muscle lipoprotein lipase (LPL)

▪ Decreased Levels of HDL cholesterol                       

▪ Increased Triglycerids, Insulin resistance and glucose 
Intolerance

(Saunders,2021)



◤
Neuroplasticity of the Brain and exercise

▪ Treadmill exercise (High intensity Aerobic Exercise) created a 
Neuroplastic response in the motor cortex (Mellow,2020)

▪ Increase of Neurotrophins

▪ Improvement of synaptic function and structure

▪ Accelaration of neural function reorganization

▪ Fascilitating a compensation beyond the infracted tissue

(Xing, 2020)



◤
 Benefits of exercise with a Neurological

Disorder

▪ Gaining Aerobic capacity (Richardson , 2018)

▪ Gaining task specific abilities with functional exercise

▪ Improving Gait components: speed, stride length, balance, confidence

▪ Increase Overall Physical Activity Levels (minimizing sedentary

 behavior)

-    Secondary prevention in acute neurological disorders

- Self efficacy ( Bandura- an individual’s perception of or confidence in his or 
own ability to complete a behavioral sequence to achieve a specific goal)



◤
 Self efficacy was the most common Reliable

 predictor of exercise Behavior

(Suskin , 2018)

▪ Beliefs about PA

▪ Feelings (“ IT is all my fault..”)

▪ Depression

▪ Fatigue

▪ What is self determination ? 



◤
 Additional challenges in adapting to a

Healthy lifestyle

▪ Persistency

▪ Motivation

▪ Lack of structured programs

▪ Adapting to new changes (Especially in chronic patients)

▪ Most of the programs are developed for research purpose – 
limited in time!

▪ Self-management or structured-group program



◤
 Aerobic or Resistance Training for Improving

physical function in MS patient

(Laurits,2021)

▪ What exercise suits me the Best?

▪ Parameters needed to measure Improvement:  Muscle strength, 
VO2MAX, 6MWT, Fatigue

▪ There was no difference between AT AND RT In all parameters

▪ Only some of the studies reported physical adaptations although 
the physical function has improved.



◤
Cerebro Vascular Accident

▪ Stroke survivors sit for more than 10 
hours a day ( Kerr,2015)

▪ Sitting time is the highest During the first 
year after stroke (Paul, 2016)

▪ 50% of stroke survivors  do not match 
their recommended step count (English , 
2014)



◤
Cerebro Vascular Accident

Modifying the risk factors for a second 
stroke

▪ Blood pressure (In rest and Exercise)

▪ Improvement in BP at submaximal load was reported but not in 
rest HR after Stroke (only in people with light to moderate 
Disability)

▪ Dyslipidemia (It was not improved due to exercise in people 
with Modified Disability)

▪ Diabetes Mellitus (Improvement in insulin sensitivity and 
glucose tolerance)

(Environ,2022)



◤

- 12 weeks
- Self management Education Program
- 60 minutes –twice a week
- Warm up, task-oriented strengthening and cardiovascular 

conditioning, Mobility and balance, cool down.



◤

▪ A notion being that contractions in the pathological muscle 
would damage and accelerate the disease process (tried in mice 
with duchenne)- Electrical stimulation and eccentric contraction)

▪ Higher chance to develop a metabolic syndrome due to 
restricted mobility among patients with LMN diseases

▪ Moderate intensity aerobic and strength exercise has many 
benefits for patients with LMN , no muscle damage nut it should 
be planned and well monitored.

(Sheikh.2019)



◤

▪ Anxiety and Depressive Symptoms

▪ Severity of motor symptoms

▪ HRQOL(Health Related Quality Of Life)

▪ Referring the specific parameters, yoga and mindfulness were 
found to be as effective as SRTE for individuals with mild to 
moderate parkinson

(Kwok,2019)



◤
 Evaluation of exercise and fitness among

individuals with Neurological Disorders

▪ Treadmill testing

▪ Walking tests: Timed up and go, 6MWT

▪ Quality of life (HRQOL)

▪ Fatigue test (we will talk about it in the next lessons)

▪ Spasticity (we will talk about it in the next lessons)

▪ Exercise physiology parameters for assessing intensity of 
exercise (carvonan, ECG, RPE/BORG)



◤
Karvonan formula

▪ Maximum HR- WOMEN 200-AGE, MEN -220-AGE

▪ Resting HR- monitored in the morning before you get out of bed or 
after 10 minutes of sitting

▪ Heart rate reserve is MHR- RHR

▪ Double it by intensity (%)

▪ Add resting HR

(HR max-HRrest)* % intensity+ Hrrest= Target HR



◤
RPE



◤
BORG SCALE

Under 35% of 
THR

50-74% of 
max THR

75-85% of 
THR



◤Graphic version of the BORG Scale



◤Fourth week Third week second week First week 

40-55% of 
Intensity

55-70% of 
Intensity

70-80% of 
intensity

Did you 
reach the 

THR?
If not, why?

What did you 
feel during 

the exercise 
and after ?


