CHAPER 5: FLEXIBILITY AND LOW-BACK HEALTH


Flexibility: Ability of a joint to move through its full range of motion


Types of Flexibility
Static
· The ability to assume and maintain an extended position at one end or point in a range of motion.
· Depends on your ability to tolerate stretched muscles, the structure of a joint, and the tightness of muscles, tendons and ligaments

Dynamic
· The ability to move a joint through its range of motion with little resistance. 
· Depends on static flexibility and strength, coordination, and resistance to movement



What Determines Flexibility?
Joint Structure
· Joints vary in direction and range of movement  
· Hinge joints: Allow only limited forward and backward movement
· Ball-and-socket joints: Enable movement in many different directions
· Joint capsules: semi-elastic structures that give joints strength and stability but limit movement
· Bone surfaces within the joint are lined with cartilage and separated by synovial fluid to cushion the bones and reduce friction as the joint moves. Ligaments can be found both inside and outside the joint capsule and service to strengthen and reinforce the joint
· Heredity plays a role in joint strength and flexibility


Muscle Elasticity and Length
· Soft tissues, including skin, muscles, tendons, and ligaments limit the flexibility of the joint
· Muscle tissue can lengthen if it is regularly stretched
· Safe, regular stretching causes tissues to lengthen
· Lack of stretching activity causes tissues to shorten
· During periods of growth, added hormones temporarily increases flexibility
· Connective tissue: 30% of muscle mass
· Collagen: white fibers that provide structure + support                                                           
· Elastin: yellow fibers that are elastic and flexible
· Titin: muscle filament with elastic properties
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· Elastic elongation: muscle is stretched, wavelike elastin fibers straighten
· Plastic elongation: long-term lengthening of connective tissues




Nervous System Regulation
· Proprioceptors: nerves that send information about the muscular and skeletal systems to the nervous system - position, force, amount, and rate of change 

· If a muscle is stretched, signals between the stretch receptors and nervous system control the speed, force, and extent of muscle length / movement and protect muscles from injury

· If a muscle is stretched suddenly or forcefully, the muscle spindles (a type of stretch receptor), send signals to the spinal cord. The spinal cord sends a signal back to the same muscle, causing it to contract to avoid being overstretched while signalling relaxation to its antagonist (reduces resistance) .
· On the other hand, strong muscle contractions produce a reflex of  the opposite type, the inverse stretch reflex. This reflex causes the muscles to relax & prevents them from contracting too hard.	If a muscle is contracted, receptors (golgi tendon organs) can trigger a relaxation response.

· Proprioceptive neuromuscular facilitation (PNF) = a technique for stretching muscles that relies on neuromuscular reflexes to inhibit the stretch reflex and stimulate muscle relaxation and lengthening

· Regular stretching trains all of the proprioceptors to react / anticipate reactions

· Proprioceptors adapt very quickly to stretching and lack of stretching 

· Performing each stretching exercise several times in succession can “reset” the sensitivity of the stretch receptors.

· Stretching a muscle, relaxing, & then stretching it again cause the stretch receptors to become slightly less sensitive enabling the muscle to stretch farther. 




Benefits of Flexibility
Joint Health
· Slows joint deterioration and arthritis
· Improves quality and ease of movement and health over the lifespan 


Prevention of Low-Back Pain & Injuries
· Reduces frequency & severity of injuries from daily and recreational activities
· Too high or too low flexibility increases injury risk


Additional Benefits
· Reduction of post-exercise soreness (DOMS)

· Relief of aches & pains that may develop from stress or after prolonged sitting

· Improved body position for sports & life
· Good flexibility lets a person assume the most efficient body positions & exert force through a greater range of motion – also during “slips and falls”

· Maintenance of good posture - daily activities and repeated positions
· Postural habits can gradually change your body structure, & good flexibility contributes to the development of good postural habits.

· Relaxation
· Studies show that flexibility exercises
· Reduce tension
· Slow breathing rate
· Reduce blood pressure


Creating a Successful Program to Develop Flexibility
FITT Principle
· Frequency
· 2-3 days a week (ideally 4-7)
· Stretch when muscles are warm, either after a workout or after the active part of a warm-up
· Do not stretch before a high-performance activity – joints may be temporarily slightly de-stabilized

· Intensity & Time (Duration)
· Slowly stretch your muscles to the point of slight tension or mild discomfort
· Hold stretches for 15-30 seconds, increase pulling, total 30-60 seconds
· Rest for about 30-60 seconds between stretches
· 2-4 repetitions of each stretch
· Complete flex workout should be about 10-30 minutes

· Types 
· Static stretching = slowly stretching a muscle and holding the stretched position
· Less reaction from proprioceptors
· Muscles can stretch farther than usual
· Ballistic stretching = suddenly stretching a muscle through a bouncing or swinging movement – leverage and momentum may be used to force muscle length
· Higher risk of injury
· Dynamic (functional) stretching = stretching by moving joints slowly through their range of motions in a controlled manner // sport actions
· Proprioceptive neuromuscular facilitation
· Obtaining a greater training effect by using neuromuscular reflexes; for example, contracting a muscle before it is stretched to maximize relaxation response + inhibit the stretch reflex
· Temporary lengthening in the muscle as a reaction to neural reflexes
· Passive stretching = muscles are stretched by force applied by an outside source (doorframe, partner, etc.)
· Active stretching = muscles are stretched by a contraction of the opposing muscles – this contraction may not be enough to create adequate “pulling” / overload for the muscles to be trained.
· Safest technique is active static stretching, with an occasional passive assist


· Making Progress
· Noticeable improvements after about 2-3 weeks
· 10-20% flexibility increases after about 2 months in many joints



Preventing and Managing Low-Back Health
Function of the Spine
· Provides structural support for the body
· Surrounds and protects the spinal cord
· Supports body weight
· Serves as attachment site for muscles, tendons, ligaments
· Allows movement of neck and back in all directions


Structure of the Spine
· 7 cervical vertebrae in the neck
· 12 thoracic vertebrae in the upper back
· 5 lumbar vertebrae in the lower back
· 9 vertebrae at the base of the spine fused into the sacrum and the coccyx (tailbone)
· Curved arrangement of vertebrae allow for effective distribution of weight and stress (arising from forces produced through movement and support functions of upper and lower body) 



Vertebrae
· Vertebrae consist of a tubular body, a projecting  arch, and several bony processes allowing a variety of surfaces for muscle and connective tissue attachments 
· Intervertebral disks =  flat elastic disks located between adjoining vertebrae; consist of a gel- and water-filled nucleus surrounded by fibrous rings; serve as shock absorbers
· Nerve roots = base of spinal nerves that branch off the spinal cord (in pairs) 
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Core Muscle Fitness
· Core muscles include those in the abdomen, pelvic floor, sides of the trunk, back, buttocks, hip, and pelvis

· Core muscles stabilize the spine and help transfer force between the upper body and lower body 

· Lack of core muscle fitness can create an unstable spine and stress to muscles and joints 

· Whole body exercises and exercises using free weights or stability balls all build core muscle fitness


Causes of Back Pain
· Any movement that causes excessive stress

· Risk factors:
· Age greater than 30 years
· Degenerative diseases
· Family or personal history of back trauma
· Sedentary lifestyle, overweight
· Low job satisfaction, low socioeconomic status, certain occupations
· Smoking (increases spinal degeneration)
· Psychological stress or depression

· Poor muscle endurance / strength / length – especially core muscles including abdominals, hip flexors and back of thigh (hamstrings)

· Poor posture – muscle strength and length adjust to the actions required (OVERLOAD leads to adaptation of all systems)

· Poor body mechanics – techniques, leverage, actions, added weight, sudden forces, etc. 


Physical Activity and Joint and Bone disease
· Research indicates
· Exercise can improve and preserve bone health
· Physical activity (PA) can reduce the risk of fractures
· Risk for developing osteoporosis can be reduced by doing activities to maintain bone mineral density (BMD)
· BMD can be increased at a rate of 1-2% per year (equal to average yearly loss in older persons)
· Osteoarthritis may be improved through controlled, mild to moderate activity.



Preventing Low-Back Pain
· Lose weight, stop smoking, and reduce emotional stress
· Avoid sitting, standing, or working in the same position for too long
· Manage body mechanics - sitting, lying, standing 
· Use a supportive seat (driving, sitting) and a medium-firm mattress
· Warm up thoroughly before exercise
· Progress gradually when improving strength and fitness


Managing Acute Back Pain
· Sudden back pain usually involves tissue injury
· Symptoms:    
· Pain
· Muscle spasms
· Stiffness
· Inflammation
· Treatment:
· Ice, then heat
· OTC medication (ibuprofen or naproxen)
· Very brief bed rest
· Moderate activity or light exercise


Managing Chronic Back Pain
· Considered chronic if lasts longer than 3 months
· Symptoms: Stabbing or shooting pain, steady ache accompanied by stiffness, pain that is localized or that radiates to other parts of the body, tingling, loss of feeling, numbness – pressure on nerve roots may affect function of organs (bladder, etc.).
· Treatment: Many options, including medication, exercise, physical therapy, massage, acupuncture, education, and surgery


Exercises for the Prevention and Management of Low-Back Pain
· Do low-back exercises (strengthening and lengthening) at least 3 days per week
· Emphasize muscular endurance and core muscles
· Do not do full range of motion spine exercises early in the morning (soft tissue is more vulnerable)
· Engage in regular endurance exercise to tone and balance muscle development and function
· [bookmark: _GoBack]Be patient and stick with your program – review body position and technique in all activities
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