Exercise Science – Science of Sport 

· Science of basic movement
· Kinesiology: science of human movement
· Anatomy: study of human body by it’s structure
· Physiology: study of functions, how body will adapt to what is interacting in the body, adaption to training
· Biomechanics: how athlete will interact with athlete, environment and body
· Human movement specialists
· Physical educators
· Coaches: specialists of sport
· Athletic therapists: they perform the treatment/ rehab program to build back towards the sport. Work with before, during and after the time of sport for the athletes
· Physiotherapists: not specialized with athletes except sport physiotherapists
· Occupational therapists: working only one part of the body
· Exercise scientists/ kinesiologists: give the exercise programs
· Ergonomic engineers: design environment to better the athlete so the body can be 100%
· Athletes 
· Recreational therapist


· Classification of human movement
· Basic movements: walking, running, jumping, throwing
· Adapted movement: prosthetics (for bad injuries, replacing limb), orthopedics (brace), sport injuries
· Goal-oriented movements: various movements; air, water, sports, work
· Movement factors: person’s perception, motivation, goal, condition, task or objective, environment 
· Sport Science and Movement
· Improved performance
· Improved technique
· Equipment change
· Training methodologies
· Injury prevention and treatment
· Modify strategies
· Change in sport surfaces: too many injuries with material? Adding things under surface
· Nutritionists & sports psychologists also applied to sport science
· Psychology: analyzing mind eg. Stress, nervous before tournaments
· Nutritionists: specific diet for a weight specific categories
· Sport Science helping athlete
· mid-game treatment
· Sport science involves applying science and its principles to sport
· Sport science can help athletes to improve their sports performance in a variety of ways
· Physically
· Mentally
· Technically


· Terminology
· Standard of language 
· Major Divisions of the Human Body
· Axial (axis, main area): central core axis of the body and contains the following body parts
· Head, neck, trunk
· Appendicular: made up of appendages that are “added onto” the axial body
· Upper extremity: shoulder to fingertips 
· Lower extremity: from pelvis to foot
· Regions of the body
· Upper extremity front
· Axillary: armpit
· Brachial: arm (bicep)
· Antecubital: elbow
· Antebrachial: forearm, lower part of upper extremity
· Carpal: bones in hand *foot: tarsal
· Pectoral: chest
· Abdominal: stomach area
· Pubic: pelvis area
· Lower extremity
· Femoral: femur
· Patellar: knee
· Crural: front leg
· Sural: back leg
· Plantar: foot
· Upper extremity Back
· Scapular: shoulder blade
· Interscapular: in between shoulder blades
· Thoracic: upper spinal column
· Lumbar: lower area of back
· Sacral: lower part spinal column
· Gluteal: glutes
· Popliteal: back of knee
· 
· Anatomic Position
· Standing straight and facing you, arms at side, palms facing you and fingers open
· Right hand: > left side
	superior
	Nearer to the head

	Inferior
	Nearer to the feet

	Anterior
	Nearer to the front

	Posterior
	Nearer to the back

	Superficial
	Nearer to the surface of the body

	Deep
	Farther from the surface of the body

	Medial
	Nearer to the median line

	Lateral
	Farther from the median line

	Distal
	Farther from the trunk

	proximal
	Nearer to the trunk


· 
· Anatomical Planes of the body
· Frontal or coronal plane, front and back (anterior/posterior)
· Sagittal plane: cutting body left and right
· Transverse: cutting body up and down, can be anywhere
· Sagittal plane movements
· Flexion: getting closer to the body
· Exception: Ankle – dorsiflexion (bringing toes towards body) and plantar flexion (pointing toes, stepping on gas)
· Extension: bringing farther from the body
· Hyperextension: too much. 
· Frontal/coronal plane movements
· Abductions: farther
· Adduction: closer 
· Wrist specific
· Radial flexion (deviation): bringing hand towards radius
· Ulnar flexion (deviation): towards pinky finger
· Ankle
· Eversion: bringing foot to outside – big toe towards ground
· Inversion: small toe – closer to the ground
· Elevation: upwards
· Depression: bringing down
· Lateral flexion: depends on person 
· Transverse plane movements
· Supination: wrists going out (picture holding soup)
· Pronation: at elbow
· Left or right rotation: turning part that is moving
· External  - away from self 
· Internal- towards self
· Circumduction: shoulder rotation,  many things combined
· 
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Skeletal System
· Long bones – narrow and long
· Cross section, two types: spongy and cortical (dense) 
· Long part – diaphysis: rigid. Can withstand forces
· Bone marrow: 
· Red bone marrow: found in epiphysis - spongy, always two, superior and inferior
· Yellow bone marrow: found in diaphysis
· Epiphyseal line – also known as proplate?
· Membrane – endosteum, inside of the bone
· Inside of the bone – periosteum 
· Bone on bone – too much friction, therefore deteriorate, which leads to arthritis 
· Axial skeleton: skull, spinal column, sternum, ribs (74 bones)
· Appendicular skeleton: extremities, shoulder girdle and pelvis (126 bones)
· Auditory ossicles – ear bones 3 on each side
· Purpose of bones
· Protecting organs 
· Providing structural strength
· Ex: cranium: protects brain
· Side of spines: protects 1 artery in cervical section
· Ribs: appendix, lungs etc. 
· Provide levers for movement
· Protection of underlying structures
· Blood cell formation
· Storage reservoir for calcium
· Bones
· Skull
· the mandible is the only one that can move in the head
· Spine
· Ridged – posterior
· 7 cervical vertebrae C1 to C7
· C1 and C2: atlas C1 and axis C2
· Thoracic T1 to T12
· Level of ribs 
· 24 ribs total
· less movement here, because the spinous process (back) is angled lower so it allows less movement
· Lumbar L1 to L5 
· Goes from small to bigger 
· Needs to be bigger to support more
· C1 is small because it moves a lot 
·  It is S-shaped – for better support and better movement 
· Every vertebrae has potential for injury/fracture 
· Side – transverse process
· Back – spinous process
· Foramen – Hole 
· Posterior view
· Straight line
· Scoliosis – not straight
· Bumps – spinous processes
· Side bumps – transverse processes 
· Ligaments attach the bones 
· Sprain – an injured ligaments 
· Cartilage 
· Feet and hand
· Tarsal and carsal (bigger part)
· Smaller part (meta tarsal/carsal)
· Anything else is phalanges
· Joints 
· Two bones meeting at a place
· Hip join – ilium with femur
· Knee – tibia and femur
· Shoulder – scapula and clavicle
· Every place that moves is a joint
· Sometimes there may be three bones 
· Elbow – humerus, ulna and radius
· Ankle – tarsal, fibula and tibia 
· Classification
· Synarthroses (immovable) fibrous
· Pelvis, skull
· Amphiarthroses (slightly movable) cartilaginous
· Ear, nose, 
· Diathroses (freely movable) synovial
· Joints are used in shock absorption
· Ankle, knee
· Weight-bearing
· More stable and less mobile
· Ball and socket joints in body
· Hip and shoulder 
· Comparing shoulder and hip
· The hip is more stable and the shoulder is more mobile
· Meaning shoulder is more likely to be injured
· Hip moves but a lot less and more stable
· Joint mobility vs joint stability
· Shallow socket: less stable, more movement
· Deep socket: more stable, less movement
· Shallowness/depth of the socket affects the relative 
· Every joint is shaped differently
· Shaped differently to perform certain movements 
· Saddle – found in carpo and metacarpal joint of the thumb
· Knuckle – found in metacarpal and phalanges except thumb
· Plane (gliding) – found in bones of the wrist and the acromioclavicular joint of the shoulder 
· Pivot – found in atlantoaxial joint of the neck, and in the forearm during pronation
· Synovial joint 
· Shoulder, elbow, knee
· Liquid inside – required in order to permit movement
· Needs a capsule as well to contain liquid 
· Ligaments are also crucial – connects bone, to hold in place and preventing excessive movement
· When there is too much fluid sticking out (swelling)
· Must be drained known as SF drainage
· Most of the time it is reabsorbed by body 
· Elbow 
· Hitting it produces a golf ball like shape means bursa is hit, synovial fluid is pushing it up
· Knee
· Bursa prevents bone and tendon and bone on bone friction
· Has a lot of ligaments as well
· Lateral collateral ligament – connects to fibula
· Medial collateral ligament
· Anterior cruciate ligament
· Meniscus – shock absorber, 
· Lateral – thicker
· Medial – less thick
· Help create a better surface to fit the bone 
· Shoulder
· Contains a lot of ligaments to hold it together because ball is not in socket 
· Ligaments are there to prevent excessive movement
· Joints allow movement
· Muscles create movement
· Ligaments/joints capsules limit movement 
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Muscle System

· Muscle types
· Smooth: inside organs
· Cardiac: only in the heart
· Skeletal: more than 600 in the body, 
· Smooth muscle
· Involuntary muscles
· Lined inside the organ
· Cardiac muscle
· Mainly aligned
·  Involuntary
· Skeletal muscle
· >600 muscles
· Voluntary
· 40-45% of body mass
· 1/3 of body protein
· ½ of metabolic activity (at rest)
· Produces bodily movement
· Crosses joints (level action)
· Attached to bones by tendons
· Muscle starts somewhere  (origin) and ends somewhere (insertion)
· Body segments for muscles
· Head, neck, shoulder, trunk upper arm, forearm, hand, pelvis, thigh, lower leg, foot 
· Cross joints to produce movements
· Body (fibers) and tendon
· Produce movement by contracting (shortening)
· Agonist (performs the action)/ antagonist relationship in muscle groups
· Examples of muscle movement
· Deltoid: abduction for the arm
· Pectorialis major: adduction and flexion of the arm
· Trapezius: head extensions
· Latissimus dorsal: extension and adduction of arm
· Biceps brachii: anterior elbow flex 
· Flexors of the wrist: bringing the hand towards self
· Triceps brachii: posterior elbow extension 
· Hip flexor: keeps upper body from falling back when standing 
· Gluteus maximus: for jumping, climbing 
· Gluteus medius: hip abduction, for steady pelvis and important for walking
· Biceps: origins at two places
· Triceps: origins at three places 
· Vastus medialis: knee strengthener 

How muscles work
· Multi joint muscle: can produce motion only at all the joints it crosses

Agonist, Antagonist and Synergist
· Agonist: Doing the action
· Antagonist: helps by not overdoing muscle. 
· Synergist: muscle that helps agonist do the movement (fine tuning)
· Hip extension: hamstring (agonist), rectus femoris (antagonist), bicep femoris (synergist) – for balancing , abs (stabilizer)
· Elbow bending towards self: bicep (agonist), triceps (antagonist)

Muscle functions 
· Producing all movements
· Maintaining posture and body position
· Stabilizing joints
· Generating heat 

· Muscle structure
· Picture in notes – femur
· First part attached to bone – tendon
· Muscle – muscle belly
· Fascia – layer above, keeps everything is place, has to have a give to release tension
· Epimysium: wraps entire muscle
· Primysium: wraps fascicle
· Endomysium: between fibers 
· Myofibril: made up of thick and thin filaments arranged in sacromeres
· Sarcomere: smallest functional unit of muscle 
· Muscle contraction
· Sliding filament theory: sliding shortens sarcomere length resulting in contracting the whole muscle fiber 
· Motor unit 
· Needs a neuron for action potential
· Message being sent from axon to nerve ending on each muscle fiber
· Each message is either contract or relax 

Skeletal muscle and exercise 
· Types of contraction 
· Isotonic – dynamic action
· Concentric contraction (muscle length shortens)
· Eccentric contractions (muscle lengthens)
· Tension is the same throughout entire range of motion
· 
· Isometric
· Static – act without moving
· Tension is generated with no change in muscle length
· Joint angle doesn’t change
· Ex: contracting quads while sitting down and holding it 
· Isokinetic
· Constant tension and speed over full range of motion

Muscle fibers 
· Muscle fibers do not all have the same metabolic features 
· In the body there slow and fast twitch fibers (ST & FT)
· Theoretically we have 50/50 of slow twitch and fast twitch
· Slow-twitch fibers
· Type 1, smaller fibers
· Red
· Aerobic
· Slower-contracting fibres
· Very efficient at using oxygen to create energy without getting tired 
· Has endurance 
· Fast-twitch fibers
· Type 2, bigger
· White
· Contract quickly
· Strong and explosive
· Fatigue very easily
· Anaerobic
· Performance capacity – trainable factors
· Fiber diameter
· Intra-muscle coordination
· Nerve impulse frequency
· Inter-muscle coordination
· Elasticity of muscle and its tendon
· Energy stores in muscle 
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Nervous system

· Neurons
· Sensory neuron = afferent neuron
· Integrative neuron (process)
· Motor neuron = efferent neuron 
· Organization
· Central nervous system (CNS)
· Axial including brain and spinal cord
· Peripheral nervous system (PNS)
· All nervous tissue outside skull and spinal cord 
· Communication is sent through spinal cord and nerves
· Brain is composed
· Neurons: sensory integrative, motor
· Hemispheres
· Control 
· 3 parts to know
· Cerebrum
· Cerebellum
· Controls: balance, movements, coordination
· Brain stem
· Connects brain to spinal cord (heart beat)
· The cortex
· Grey (outside) and white (inside) matter
· Controls voluntary muscles
· 5 lobes
· Parietal, frontal, temporal, occipital, cerebellum 
· Spinal cord: conduction of nerve impulses (composed of grey and white matter)
· Sensory fibers
· Afferent
· Spinal cord > Brain
· Motor fibers
· Efferent
· Brain > spinal cord
· In case in fractured/bruised vertebrae
· Messages will stop 
· Peripheral Nervous System
· 43 pairs of nerves
· 12 pairs – cranial
· 31 pairs – spinal
· Supply skeletal muscles 
· PNS
· 2 divisions
· Sensory
· Excitation of a neuron is caused by stimulus 
· Mechnoreceptors
· Thermoreceptors
· Nocireceptors
· Electroreceptors/photoreceptors
· Chemoreceptors
· Motor
· 



· Application of nervous system to sports
· Joint kinesthetic receptors
· In joint capsule
· Sensitive to joint angles (position)
· Muscle spindles 
· Sense how much a muscle is stretched
· Golgi tendon organ (GTO)
· Tension applied by muscle to tendon
· ANS – autonomic nervous system
· Controls and regulates involuntary internal organs
· Heart rate
· Blood pressure
· Blood distribution
· Respiration
· 2 divisions
· Sympathetic
· Most active in times of crisis
· Fight or flight
· Prepares body for action
· Ex: before a competition feeling > raised heartrate, blood to heart, blood pressure
· Parasympathetic 
· Controls maintenance activities
· Helps conserve the body’s energy
· Active when calm and at rest
· Ex: slows heart rate
· Sensory motor integration 
· Skeletal muscles are controlled by impulses by motor (efferent) neurons 
· Reflexes: involuntary responsoses initiated by sensory input from receptors
· Types
· Exteroceptors: five senses
· Interceptors: internal organs
· Proprioceptors: from musculoskeletal system 
· Golgi tendon Organ and Tendon Reflex
· Golgi tendon organ
· Nerve injuries
· Compressed (moved vertebrae) – myelin sheath isn’t as big
· Sheath loss
· Disconnection
· Degeneration
February 27th

Heart and Lungs: cardiorespiratory system

· The heart
· Size
· Terms (base and apex)
· Location
· R
· Pericardium: outside, white parts
· Pericardial fluid
· 3 layers
· fibrous pericardium
· parietal pericardium
· epicardium
· myocardium (thickest)
· Endocardium
· Functions
· [bookmark: _GoBack]Primary function: pump blood containing nutrients and oxygen
· 4 Chambers
· Atrium: two upper chambers left and right
· Ventricle: lower chambers left and right 
· Parts
· Aorta: large artery that pumps fresh blood from left ventricles
· Circulation in the heart
· Deoxygenated blood: from inferior vena cava received “bad” blood
· Oxygenated blood: receiving from superior vena cava for “good” blood

Vascular System: Vessels

· Blood vessels
· Arteries > arterioles > capillaries (capi=oxygenated/llaries=unoxygenated) > venules > veins 
· The heart has blood vessels

Blood
· Composition 
· Mostly plasma (60%)
· Red blood cells 
· Millions in the system
· 45% of blood (carries oxygen to and from the tissues)
· Less O2 means less performance
· Total amount is controlled by the hormone EPO (erythropoietin) 
· Athletes and blood doping
· Increasing quantity of hormones 
· = more red blood cells
· = more oxygen
· White blood cells
· Known as Leukocyte
· Protects body from infection through phagocytosis 
· Platelets 
· Known as Thrombocytes
· For blood coagulation (blood clotting). Stops bleeding of cuts
· Anemia
· Means less red blood cells
· Blood pressure
· Force that blood applies to the walls of a blood vessel
· Systolic pressure: measure of the blood’s pressure through the vessel again
· Blood pressure rises during systole
· Diastolic pressure: indicates that the blood is flowing normally through the artery
· Blood pressure decreases during diastole
· Athletes and BP
· Hypotension: heart rate is slower
· Hypertension: heart is beating faster than normal
· Benefits of exercise
· Regular and moderate aerobic exercise
· Moderate intensity resistance training
· Respiratory pump enhances venous return
· Breathing (contraction and relaxation of muscle)
· Pressures in chest cavity change
· Inhalation: diameter of chest increases
· Pressure in thorax decreases 
· Pressure in abdominal cavity increases
· Vena cava brings back blood
· Blood vessels regulate body temperature 
· Help dissipate: exercise and temperature elevation, the blood vessels dilate
· Conserve heat: blood vessels of the skin constrict 
·  
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Body Composition

· Fat mass
· Often discussed in terms of relative body fat
· % of the total body mass that is composed of fat
· Fat free mass: all body tissue that is not fat
· Importance of body composition
· Health
· Performance of physical activities
· Self image
· Wellness for life
· Women have more essential fat for child bearing
· Non-essential fat: when energy is required
· Regional fat distribution
· Body fat is stored in various locations
· Majority is stored subcutaneously (under the skin)
·  Visceral fat: grows in organs, 
· From temperatures
· For protection
· Fat around the internal organs
· There are certain factors that determine where and where fat is stored
· Genetics
· Activity levels
· Food consumption
· Hormones
· Male pattern: fat builds around abdominal factor,
· They are more vulnerable because fat is closer to heart
· Women: fat builds around hips
· Overfat vs underfat
· Body levels above/below what is recommended for good health
· Overweight vs underweight
· Body weight above/below what is recommended for certain height
· Overweight and obesity 
· Overweight
· Obesity 
· A weight that exceeds that the threshold of health criterion
· To a greater degree: at least 30% over ideal weight
· In most sports
· The higher the % of body fat, the poorer the performance 
· In general, leaner athletes perform better
· Endurance athletes
· Excess weight has been proven to impair their performance
· Exceptions
· Weightlifters, more fat = for more center of gravity
· Gives a mechanical advantage
· Swimmers: buoyancy
· Assessing body Composition (BMI)
· Waist-to-hip ratio
· Skinfold measurements
· Other methods
· Underwater weighing
· Bioelectrical impedance analysis (BIA)
· DEXA
· BodPod
· BMI = body weight (kg)/height^2 (m) 
· Elevated BMI is linked to higher risk of cardiovascular disease 
· Waist to Hip Ratio 	
· Body Type
· Endomorphs: fat/ round
· Mesomorph: muscular, proportional
· Endomorphs: small, skinny
· Body composition goals
· Make sure goal is realistic
· If significantly over fat, consult physician
· After goal established, set target range for weight
· Female athlete triad
· The triad is most prevalent among athletes who participate in certain sports
· Appearance is highly important (cheerleaders)
· Emphasize a pre-pubertal body shape (gymnasts)
· Require contour revealing clothing for competition (marathon runners)
· Weight category 
· Abnormal eating patterns and excessive exercising
· Amenorrhea
· lower estrogen
· Irregular or stops
· Premature osteoporosis
· Improper bone formation
· Loss of bone density
· Stress fractures
· Making changes in body composition
· Activity (energy output)
· Hypertrophy (muscle fiber increases)
· Loss of body fat
· Reduce food intake 
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Training For Sport

· Physical activity: any muscular movement
· Exercise: structured physical activity to improve or maintain physical fitness. Implies an increase in intensity
· Performance: implies a sport related ability to carry out task
· Physiological adaptions
· Resistance training: muscular strength will increase, size increases
· Aerobic training: cardiovascular system involved, heart and lungs will have to work less. More efficient and endurance capacity increases 
· High-intensity anaerobic: neuromuscular junction (all nerves sends messages to muscles will improve = body functions easier, using energy more efficiently [more ATP]) metabolic cardiovascular adaptions (more muscular endurance and speed over short periods of time) 
· Relaxation
· Flexibility
· Intensity level
· Wellness (health) 
· Low intensity activity (<50% of functional capacity)
· Physical fitness 
· Moderate-intensity (60-85% of functional capacity)
· Sport performance 
· High-intensity (80-120% of functional capacity)
· Terminology
· Muscular strength
· The maximal force that a muscle or muscle group can generate
· 1RM = max weight can lift just once
· Muscular power:
· P = force x (distance/time) or strength x speed
· Muscular endurance: 
· Ability of the muscles to sustain repeated muscle contractions (sit-ups) or single static contraction (wrestling)
· Sport training and performance
· Speed
· Speed in positions (forward/backward) & (lateral)
· Stops and starts
· Move from point A to B quickly 
· Agility
· Simple reaction time: the time taken between a stimulus and movement. Involves 1 action only, there is no choice involved in reacting
· Choice reaction time: the time taken between a stimulus and action which requires choice. Athlete receives stimuli from the environment 
· More stimuli = more time to take action
· The ability to change the direction of the body in and effective and efficient manner
· Requires a combination of balance, speed, strength and coordination
· Power
· Reaction time
· Balance
·  Ability to maintain an equilibrium when stationary or moving. Involves coordinated actions of our sensory functions
· Static balance: ability to retain the center of mass above the base of support in a stationary position
· Dynamic balance: ability to maintain balance under changing conditions of body movement 
· Coordination
· The ability to control the movement of the body in co-operation with the body’s sensory functions
· Hand-eye relationship 
· Principles of training
· Individuality: athletes are not created with same ability to respond to an acute exercise. 
· Principle of specificity: stress specific muscles, isolate muscles, 
· Reversibility: detraining, if you stop using it, you will lose it
· Overload progression: muscle must work against resistance greater than that of normal exposure
· Recovery: body needs a chance to rebuild itself, allow 24-48h
· Sport Performance Training
· Variables
· Choice of exercise (resistance, cardio, stretching)
· Volume of exercise (sets, reps, time, distance)
· Frequency of exercise (x/week)
· Intensity of exercise (%RM, %Max HR, tension)
· Order of exercises
· Length of rest periods 
· Adding functionality to a program
· The deep abdominals
· Transversus abdominus
· Internal oblique
· The hip abductors and rotators
· The scapula stailizers
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Athletic Injuries 

· Guidelines for preventing athletic injuries 
· Train regularly and stay in condition
· Gradually increase intensity, duration or frequency of your workouts
· Avoid or minimize high impact activities
· Get proper rest between exercise sessions
· Warm up and cool down consistently
· Achieve and maintain a good level of flexibility
· Use proper body mechanics when lifting objects or executing sports skills
· Don’t exercise when ill or over-trained
· Use proper equipment, particularly shoes
· Exercise on an appropriate surface
· Don’t exercise until any injuries have healed
· Types of injuries
· Tension (pulling force)
· Ex: hyperextension of the elbow = biceps, tendons, overstretched
· Sprained ankle: inverse 
· Often muscle, tendon and ligaments hurt
· Compression (pushing force)
· Often fractures, nerve (blocked spine, compressed vertebras)
· Bending (combination of compression and tension)
· Dislocation, 
· Shear (opposite force)
· Often brain (concussions) and vertebrae (top going posterior, bottom going anterior)
· Torsion (twisting)
· Often ankle, knee, testicles
· Healing phases
· Injury > 
· Inflammatory response phase (0-4 days) >
· Inflammation: blood lymph, plasma, edema 
· Redness, swelling, increased temperature, loss of function, pain
· Repair phase (4-6 weeks) > 
· Granulation tissue forms to fill gaps in injured area
· Fibroblasts produce collagen fibers which result in scar tissue
· Remodeling phase (3 weeks -2 years)
· Overlaps repair phase
· Long term remodeling or realigning scar tissue
· 
· Pain
· Warning sign
· Acute: sudden onset, lasts less than 6 weeks
· Chronic: lasts more than 6 weeks 
· Types of pain
· Muscle: cramping, dull, aching, worse with resisted movement
· Ligament joint capsule: cramping, dull, aching, worse with passive movement
· Nerve root: sharp, shooting
· Nerve: sharp, lightning-like, traveling
· Bone: deep, nagging, poorly localized
· Fracture: sharp, severe, unable to take weight
· Vasculature: throbbing, diffuse
· Etiology: to describe process through which an injury or disease originates
· Mechanism of injury: 
· External forces (injury)
· Internal forces (disease)
· Types of injuries:
· Contusions
· Mechanism: compression
· Basis for rating severity – ROM (range of movement)
· 1st - little or no restriction
· 2nd – noticeable reduction
· 3rd – severe restriction 
· Concern: can lead to muscle strain 
· Signs and symptoms: signs are things you can see, symptoms are things that can be told 
· Sprain & strains
· Sprain: stretch or tear of a ligament
· Strain: stretch or tear of a muscle/tendon
· Occurs mostly 
· Mechanism: tension force
· Most common site for tears 
· Strain – near the muscolotendinous junction
· Sprain – sites will vary
· Key factor: magnitude of force and structure’s cross-sectional area
· Overuse injuries (repetitive strain injuries):
· Lateral epicondylitiis  (tennis elbow)
· Medial epicondylitiis (golfer’s elbow)
· Tendonitis (inflamed tendon)
· Patella tendonitis (jumper’s knee)
· Osgood Schlaters 
· Bursitis (150 bursa sacs in the body)
· Lubricate and cushion pressure points between bones and tendons
· Shoulder impingement
· Inflammation in bursa or rotator cuff tendons in the shoulder
· Muscle imbalance (front and back)
· Stress fractures (cracks in the outer layer of bone)
· Shin splints (stress between tibia and fibula)
· Fractures 
· Simple: bone breaks cleanly, but ends do not break the skin
· Compound: sticking out
· Oblique: not in line, moved 
· Epiphyseal
· Transverse
· Comminuted 
· Depressed 
· Spiral
· Impacted 
· avulsion
· Healing phases: 6-8 weeks 
· Subluxation vs dislocation 
· Dislocation: one bone goes outside joint, and doesn’t go back in
· Subluxation: out, but not completely, can go back in 

Skin Injuries

· Abrasion: scraping away of layers of skin
· Incision: Clean cut
· Laceration: Irregular tear
· Avulsions: Complete separation of skin
· Penetration of skin and underlying tissue
· Blister: Accumulation of fluid between epidermis and dermis
· Bruise: Accumulation of blood below skin 

Heat Injuries
· Heat cramps: electrolyte imbalance – stop exercise, fluids, massage and stretch
· Heat exhaustion: inability to cool oneself – stop, cool the body, re-hydrate
· Heat stroke: build of heat, life threatening - cool the body, medical attention, cold fluids, immerse in cool water 
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