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The New Paradigm for Physical Education

The Physical Educator isé

A Physical Expert that heralds the essential 

nature of physical activity  - A stalwart 

promoter of movement as an evolutionary 

mandate, essential for optimal mental and 

physical health. 



Roles of the Physical Educator

1. Teach/educate the brain/body science of 
movement

2. Deliver curriculum to instill core physical 
competencies, functional fitness, aerobic 
capacity, motor skills, muscular strength and 
endurance.  

3. Provide activities, programs, and advocacy to 
support and promote movement principles

3. Desired outcome ïTo acculturate a physically    
active life-style in students, families, and 
community. 



The Problemé

¾Culture of Sedentarism

¾ Epidemic Obesity & Chronic Disease

¾ Lack of Knowledge and/or Commitment

¾ School policies, practices, schedules, 

environments, and ideologies that are 

out of alignment with basic principles of 

health



Why are we here?

Our mission: 

Recruit committed and dedicated CHAMPIONS

Your mission, if you choose to accept it!

¾ 1) To increase understanding of the importance of 
physical activity and movement in the functioning of 
the human body 

¾ 2) Aggressively and passionately implement as many 
solutions in as many arenas as possible!  



This is not a lectureé

¾ But rather we will provide a solid rationale 

for the essential role of movement and 

physical activity in the health and 

development of the human body

¾ And supportive services and material to 

follow 



Heredity: The Evolutionary Rationale 

for PA 

¾ Humans have an intrinsic biological requirement 
for a threshold of PA

¾ We have inherited a genome programmed for PA

¾ Metabolic processes evolved in concert with PA

¾ PA is a prerequisite for normal physiological gene 
expression

Every human alive today has inherited a 
set of genes that require regular 

movement for enable physiological and 
metabolic functions. 

Booth, et al.  2002



Heredity: Why Inactivity is so 

wrong
¾ Human cells are maladapted to an inactive lifestyle 

¾Misalignment with our Paleolithic inheritance 
produces much of the premature death and 
suffering seen in modern society 

¾ There is a mismatch between our ancient 
genetically controlled biology and many 
aspects of typical modern daily life

A sedentary lifestyle is a disruption in the 
normal homeostatic mechanisms 

programmed for proper metabolic flux 
needed to maintain health 

Booth, et al.  2002



Heredity: Why Inactivity is so 

wrong
¾ Physical inactivity coupled with continuous feeding 

(the norm in the US) leads to a down-regulation of 
the activity phenotype with the maintenance of the 
evolutionarily conserved ñthrifty phenotypeò 

¾ With inactivity, metabolic processes involved in 
oxidation of substrates are underused ïwith a 
consequence of dysfunction in metabolic 
processeséand numerous syndromes of failed 
genetic homeostasis  result 

¾ This discordance promotes chronic degenerative 
disorders, and are clinically expressed in  chronic 
diseases responsible for 75% of deaths in the 
United States 

Booth 2002



Genomicsé

¾ What we do every days affects the structure and 

function of our tissues, cells, and genes

¾ Genomic science  - the molecular basis of 

disease  

¾ Gene-environment interactions ïgenes donôt 

change just because environment/lifestyle does 

Without a threshold of PA expected by our

genomes - physiologic dysfunction results 

from pathological gene expression

Booth et al,  2002



If only your genes could 

talké

ñI canôt work like thisò

But they have other ways of talkingé



We are killing ourselvesé

¾ We have the wrong perception of what is healthy 
and what is sicknessé

¾ Our behaviors, and bodies, are out of balance and 
therefore unhealthy

¾ Because we donôt read and implement the bodyôs 
óuser manualô we are breaking our own bodies 

¾ Many chronic diseases take years or decades to 
progress to the point of resulting in clinical 
symptoms

What we do from conception on accumulates 
across the life-course and dictates our 

physiology and health



The bottom line

¾Movement and exercise affect every system, 

tissue, cell, and gene in the body.

¾ Lack of movement, inactivity, sedentarism, 

and immobility affect every system, tissue, 

cell, and gene in the body



What happens when youôre sedentary
Interpreting the evidence using the activity/sedentary continuum

¾Where is the right balance? 

¾We are way out of balance !

Complete 

Immobility
OveractiveSedentary Active - Healthy



Because the body does not  reach the threshold of physical activity 

required by our genes, our cells, tissues, and organ systems begin 

to breakdown, decline, decrease, and become mal-adapted, 

dysfunctional, and deranged. 



The knee boneôs connected to the, hip 

bone!  

¾ Muscular System

¾ Cardiovascular System

¾ Skeletal System

¾ Immune System 

¾ Nervous System

¾ Respiratory System

¾ Endocrine System

¾ Reproductive System

¾ Lymphatic System

¾ Digestive System

¾ Urinary System

¾ Adipose Tissue 

¾ Metabolism

Our Fates are 

Inextricably 

Intertwined!!!



Sedentarism is unnatural!

¾ Lack of PA impacts every system in the body

Sedentary existence is unnatural and results 

in maladaptive changes in our anatomical, 

physiological, and biochemical constitution 

that increase the likelihood of disease and 

premature death. 

Booth, et al.  2002



Muscle 
¾ Muscles are machines, specialized for transforming 

chemical energy into physical movement

¾ Responsible for contraction ï(ie move bones around joints)

¾ Skeletal, cardiac, smooth muscles   

Muscles must be regularly challenged to 

contract otherwise fail to grow properly 

and lose their strength, neural drive, and 

ability to function properly



Muscle 

Inactivity leads to é

¾ Progressive loss of muscle mass, tone, # of muscle cells

¾ Smaller muscle size through a decrease in muscle fibers

¾ Progressive sarcopenia

¾ Decreased metabolic rate

¾ Progressive loss of muscle strength

¾ Loss of muscular endurance

¾ Fatigue during activity 

¾ Decreased speed of muscle contraction and reaction time

¾ Lower oxidative capacity ïworse at aerobic metabolism 

¾ Increased muscle atrophy ïwasting away of a body part 

¾ Decreased venous return ïmuscle pump failure 

¾ Decrease in the number and size of mitochondria in muscle cells

¾ Lower concentration of myoglobin (oxygen carrier) in skeletal 
muscles



Muscle

¾ Active and fit skeletal muscle mass has 
numerous regulatory implications on 
downstream adipose and hepatic glycemic
control, glucose and lipid metabolism, basal 
metabolic rate, cardiorespiratory stress, 
endocrine balance, etc. 

Inactive or sedentary muscles affect a 
variety of tissues and systems, 
compromising their functional potential 
and predisposing them to disease. 

Booth, et al.  2002



Skeletal System / Bones 

Skeletal system ïa rigid framework that provides 
protection and structureéconsists of bones 
supported and supplemented by ligaments, tendons, 
muscles and cartilage

Inactivity leads toé.

¾ Failure of bone growth

¾ Loss of bone strength 

¾ Lower bone density

¾ Disruption in osteoblast ïosteoclast activity 

¾ Bone resorbtion - Calcium depletion

¾ Osteopenia ïLower bone mineral density

¾ Disuse osteoporosis ïpathological loss of BMD

¾ Increased risk of fractures and frailty, esp. w/ aging 

¾ Loss of physical function and independence 



Joints
Location at which two or more bones make contact ïligaments, 

tendons, cartilage, synovial fluid, etc. 

Inactivity lads toé

¾ Myriad joint abnormalities

¾ Decreased joint stability

¾ Inability to move steadily

¾ Reduced flexibility and ease of use 

¾ Lower range of motion

¾ Arthritis ïdue to cartilage degeneration 

¾ Increased joint contractures  - stiffness, limited ROM

¾ Obesity related osteo-arthritis  - cartilage breakdown

¾ Increased risk of falls

Exercise helps keep the joints flexible, the muscles 
around the joints strong, bone and cartilage tissue 
strong.



Musculoskeletal 

Tissues of the musculoskeletal system -

muscles, tendons, ligaments and bones -

cannot thrive in a state of inactivity; they 

depend on nourishment of gravitational 

and kinetic loads to maintain their 

integrity and health.

Booth, et al.  2002



Cardiovascular 
Heart and blood vessels (arteries and veins) and muscle pumps carry 

nutrients, oxygen, and waste products throughout the body. This is 
the bodyôs transport system , and is essential foréeverything!

Physical inactivity leads toé.

¾ Smaller, weaker heart with less contractile ability (weaker pump)

¾ Stressed  and thinning myocardium ïdue to hypoxia 

¾ Ventricular hypertrophy and cardiomyocyte apoptosis

¾ Less efficient calcium transport in the heart

¾ Impaired ventricular diastolic filling

¾ Lower maximum cardiac output and stroke volume 

¾ Impaired overall blood flow 

¾ Vasoconstriction and poorer vascular compliance

¾ Reduced vascular distensibility - Central artery stiffening

¾ Weakened capacity for venous return via muscle pumps 

¾ Vascular endothelial dysfunction via reduced nitrous oxide 
production/synthesis/expression (which causes vasodilation/enlargement of 
vessel circumference)

¾ Diminished pulsatile blood flow through coronary blood vessels 



Cardiovascular
Physical inactivity leads toé.

¾ Increased plasma tissue fibrinogen ïhypercoagulability - blood clotting

¾ Systemic inflammation and oxidative stress 

¾ Inhibited coronary blood flow

¾ Atherogenic dyslipedmia - lower HDL cholesterol, higher LDL and 
triglycerides

¾ Increased systolic and diastolic blood pressure 

¾ Detrimental effects on capillary growth factors, vascular endothelial 
growth factor, transforming growth factor-1, and fibroblast growth factor 
- leading to peripheral vascular complications 

¾ Reduced atherosclerotic plaque stability

¾ Increasing propensity for accelerated atherosclerotic progression

¾ Increased sympathetic tone, reduced parasympathetic tone

¾ Increased propensity for pathological arrythmias

¾ Increased platelet adhesion and aggregation



Cardiovascular 

Physical inactivity leads toé.

¾ Increased cardiovascular morbidity and mortality

¾ Increased risk of Hypertension (~30%)

¾ Increased risk of Peripheral Vascular Disease (~20%)

¾ Increased risk of Coronary Heart Disease (~40%)

¾ Increased risk of Congestive Heart Failure

¾ Increased risk of both total and Ischemic Stroke (~25%)



Body Composition

Physical inactivity leads toé.

¾ Progressive weight gain

¾ Via increased intra-abdominal and subcutaneous adipose tissue

¾ And negative hormonal sequelae of excess adiposity

¾ Lower lean tissue mass

¾ Lower basal metabolic rate

¾ Lower total daily energy expenditure

¾ Overweight

¾ Obesity

¾ Childhood obesity

Obesity increases risk of Type II Diabetes, Heart 
Disease, Heart Failure, Stroke, Metabolic 
Syndrome, Hypertension, Several cancers, 
Alzheimerôs disease, and many other chronic 
conditions 



Metabolic System
Metabolic system ïset of broad processes that take place within the body to enable its continued 

growth and function ïincluding breakdown of nutrients to release energy needed to carry out 
bodily functions 

Physical Inactivity Leads toéIndicators of dysfunctional metabolism, includingé

¾ Increased risk of fluid and electrolyte imbalance

¾ Bone demineralization

¾ Altered hormone production

¾ Altered carbohydrate, fat, and protein metabolism

¾ Reduced pancreatic activity ïdigestive and endocrine gland

¾ Increased fat stores

¾ Decreased resting metabolism

¾ Hyperinsulinemia and hyperglycemia - elevated blood glucose levels 

¾ Impaired glucose tolerance 

¾ Glucose transporter dysregulation

¾ Peripheral Insulin resistance



Metabolic System
Physical Inactivity Leads toé

Metabolic syndrome 

¾ A grouping of cardiac risk factors 
· large waist circumference

· high triglycerides

· low HDL

· high blood pressure

· high blood glucose

¾ That result from insulin resistance - a metabolic 
derangement where tissues do not respond normally to 
insulin  

Type II Diabetes 

¾ Chronically high blood sugar, impaired glucose metabolism, 
insulin insensitivity, metabolic imbalance 



Brain 
Physical inactivity leads toé.

¾ Poorer brain perfusion ïreduced cerebral blood 
flow

¾ Decreased cerebral nutrient supply 

¾ Inhibited cerebral capillarization

¾ Neural vasculature depletion ïlower density of 
blood vessels 

¾ Lower neocortical synaptic activation - esp. in 
prefrontal cortex 

¾ Lower levels of major neurotransmitters ï
dopamine, serotonin, epinephrine



Brain
Physical inactivity leads toé.

¾ Decreased neural growth factors ïincluding BDNF, VEGF, 
IGF-1, FGF-2 ïin brain (and spinal cords)  (reduced brain 
secretion or uptake) 

¾ Lower release of endocannabinoids and endogenous 
endorphins  

¾ Decreased neurogenesis ïand neuronal survival in 
hippocampus  (learning and memory center) 

¾ Decreased Neuronal plasticity - Synaptic plasticity, LTP, 
learning, memory

¾ Lower cognitive performance, executive function, attention, 
concentration, learning, memory



Brain
¾ Physical inactivity leads toé.

¾ Increased susceptibility to neurodegenerative disorders

¾ Age-related neuronal loss of all cell types

¾ Accelerated reduction in brain volume

¾ Neurovascular disorders (ie stroke)

¾ Cognitive decline / Dementia / Alzheimerôs Disease

¾ Motor deficits 

¾ Parkinsonôs Disease 

¾ Depression & Anxiety disorder

¾ Exacerbated neurological impairments 

¾ Increased vulnerability to brain damage

Degree of age-associated degenerative changes is dependent on earlier 
lifestyle habits and can be prevented or delayed by physical exercise

PA presents a physiological stress to the brain that promotes adaptation 
and growth, preserves brain function, and enables the brain to respond 

to future challenges (Mattson 2004)



Brain
¾ Physical inactivity associated with loweré.

¾ Overall cognitive performance 

¾ Executive control

¾ perceptual skills

¾ IQ

¾ Achievement

¾ Verbal testing

¾ Mathematics test scoares

¾ Developmental level

¾ Stroop task performance

¾ Attentional performance

¾ Response speed

¾ Brain activity



Immune System 

Physical inactivity leads toé.

¾ Suppressed immune function

¾ Lower natural immunity

¾ Lower white blood cell count 

¾ Susceptibility to viral infections

¾ Lower macrophage antitumor activity 



Cancer

Physical inactivity leads toé.

¾ Abnormal reproductive and metabolic hormone 

patterns

¾ Increased risk of Breast cancer (~20-30%)

¾ Decreased waste motility

¾ Increased risk of Colon Cancer (~30-40%)

¾ Worse prognosis following diagnosis 

¾ Increased risk of Melanomas 



Respiratory
Physical inactivity leads toé.

¾ Reduced respiratory muscle tone and muscle weakness

¾ Lower depth of respiration

¾ Increased rate of respiration

¾ Reduced lung expansion

¾ Increased work of breathing

¾ Stasis of secretions

¾ Accumulation of muchus in bronchi

¾ Secretion proclivity to stagnate and pool

¾ Collapse of alveoli of lungs 

¾ Impaired gas exchange 

¾ Lower hemoglobin levels ïO2 carrier 

¾ Reduction in oxygen delivery to tissues

¾ Increased risk of Asthma

¾ Increased susceptibility to viral infections

¾ Lower natural immunity

¾ Increased risk of COPD / disease progression



Gastrointestinal System

¾Physical inactivity leads toé.

¾Disturbance in appetite

¾ Altered protein metabolism

¾ Altered digestion and utilization of nutrients

¾Reduced peristalsis 

¾Constipation

¾ Poorer defecation reflex

¾ Inability to expel flatus



Quality of Life

Physical associated withé

¾ Lower quality of life

¾ Lower sleep quality

¾ Lower mental wellbeing

¾ Increased risk of addictions

¾ Lower psychosocial health indicators 

¾ Increased anger expression

¾ Lower self-esteem/efficacy 



Psychosocial

Physical inactivity leads toé

¾ Increased Anxiety

¾ Higher risk of Depression and depressive symptoms

¾ Lower self-concept

¾ Poorer concentration and focus

¾ Increased anger expression

¾ Disruptive behavior

¾ Lower social skills

¾ Lower attentional performance

¾ Powerlessness

¾ Altered sleep-wake pattern 



Physical Function

Physical inactivity leads toé

¾ Increased rate of physical disability

¾ Poorer coordination and balance

¾ Poorer posture

¾ Increased risk of back problems and pain

¾ Reduced mobility

¾ Less muscular and cardiovascular endurance 

¾ Increased risk of injury 

¾ Slower healing

¾ Lower aerobic and anaerobic capacity 



Aging

Physical inactivity leads toé

¾ Increased oxidation ïshift from anti- to pro-

oxidant activity 

¾ Increased inflammation ïCRP, WBC count, 

fibrinogen levels

¾ Accelerated chromosome telomere shortening

¾ Premature aging of all systems

¾ Shorter life-span



Conclusionsé



Follow Up

The Ratey Institute

susan@johnratey.com
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