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What is Posture?
· “is keeping the body in the strongest biomechanical position”

· “the distribution of body weight to avoid injury.”
· Position or ‘attitude’ of the body

Benefits of Good Posture
· Proper alignment for the vertebral column

· Improved balance within joint structures

· Better overall muscular balance

· A safer body alignment while moving

· Improved daily and activity performance

· Increased self-confidence (ACSM, p 334)
Aims of Postural Appraisal 
· Identify abnormality 

· Determine degree of deviation

· Determine origin of deviation

· Determine effect on proposed or current exercise plan and goals

· Identify contraindications

· Identify postural risk factors associated with exercise

· Prevent injury
Causes of Poor Posture

· Congenital abnormalities of the musculoskeletal system

· Poor muscle strength

· Muscle imbalance

· Lack of mobility

· Damage to bony structures

· Damage to connective tissue including ligaments, cartilage

· Biomechanics
· Changes to line of gravity caused by pregnancy, inappropriate footwear, behaviours, work practices, sport/leisure activities
Causes of Poor Posture (putting it another way)

· Intrinsic Factors

· Fitness level

· Obesity

· Pregnancy

· Emotion/mental exhaustion

· Fatigue and recovery

· Habitual

· Muscle balance

· Extrinsic Factors

· Environmental eg. poor room availability, machine design.
· Over stimulation eg. loud music, over-exertion.
· Mechanical eg. shoes, desk, exercise surface, mattress
· Muscle imbalance

· Degenerative processes

Effects of Poor Posture

· Changes the alignment of joints

· Changes the pressure gradients of fluids

· Creates muscle tension

· Changes the cavity spaces of the abdomen and thoracic region

· Creates ligament strain

· Inhibits circulatory flow

· Decreases thermal efficiency

· Decreases mechanical efficiency

Effects of Poor Posture on Movement Efficiency
· musculoskeletal conditions, such as disk protrusion, muscle imbalance, spasms and weakening, 
· pinched nerves in the back and neck 
· damage to the thoracic outlet 
· If a slumped sitting position is continually maintained, with the back and neck muscles in a forward position, people are likely to have disk problems of the lower back, or their anterior muscles could shorten
· the organs and functions of the body may not operate at their optimal level
Role of Muscle Contraction 
· Agonist: one opposed in action by another muscle
· Antagonist: one that counteracts the action of another muscle
· Fixators: accessory muscles that serve to steady a part
· Assistors: muscles that assist the prime mover in the action
Muscular Deficits

· Diminished muscle strength

· Limited flexibility

· Diminished muscle endurance 

Terminology

· Centre of Gravity (COG):  theoretical point where the weight force of the object can be considered to act; depends on body position, changes with movement; usually at the second sacral segment

· Base of Support (BOS): the supporting area beneath the body
· Line of Gravity (LoG): imaginary vertical line passing through the centre of gravity

· Static Posture: alignment that is not moving or limited in motion e.g sitting, standing, lying

· Dynamic Posture: posture with moving segments e.g., walking, running, exercising, etc.

· Range of Motion (ROM): amount of available motion, or arc of motion, that occurs at a specific joint (ACSM p. 340)

Common Postural Variances (Can be structural or functional)
· forward head position

· kyphosis

· rounded shoulders

· winging of scapula 

· scoliosis

· increased lordosis

· decreased lordosis

· excessive posterior pelvic tilt

· excessive anterior pelvic tilt

· genu varum (bow legs)

· genu valgum (knock knees)

· increased pronation of foot/ankle complex

· increased supination of foot/ankle complex

· hyperextension of knees 

· lateral tilt of pelvis
· lateral tilt of head 

Muscle Development & Poor Posture

Muscular development supports (1) The skeletal structure, (2) Soft tissue reliability, and (3) Neurological control.  If any of these factors are removed or compromised, it can result in Instability, Weakness, and Injury.

Today’s occupations ‘encourage’ poor posture

· Desk jobs

· muscle fatigue can result in headaches, nerve entrapment, cervical sprain and strain

· Rotator cuff problems: poor support structure, repetitive motions, etc. 

· Manual handling

· Push, pull, carry, lower, lift, hold or restrain an object

· clients use the wrong muscles

· Lifting an object that is too far from the body or reaching out in front of the body with a weight.

Use of the Fitness Ball in Workplaces

· Consider Workplace Health & Safety issues

· Many State / Territory workplaces do not support using fitness balls in the workplace 

· Upright posture cannot be maintained when reaching forward or moving

· Mobility around the workstation is limited

· Increased likelihood of falling when standing and sitting

· No stable base of support

Footwear and Posture

· Supportive footwear = good posture

· Fit correctly

· Provide shock absorption

· Provide stability for side-to-side motion

· Foot naturally rolls heel to sole to toe with much of the thrust coming from the sole and the big toe.

· Foot arches
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· The ‘wet’ test

· Pour a thin layer of water into a shallow pan

· Wet the sole of your foot.

· Step onto a shopping bag or a blank piece of heavy paper.

· Step off and look down

· Observe the shape of your foot (from previous slide). 

Aging and Posture

· Start to see posture deviations due to aging in when the client approaches 80s / 90s.

· Usually increased thoracic kyphosis with flattening of lumbar curve; hip & knee joints become more ‘flexed’ 

· “loss of height” – client will be shorter than previously
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Obesity and Posture

· Studies show that postural deviations in morbidly obese contribute to low self-esteem and adverse effects on bones and joints (de Souza et al, 2005).

· Planned PA should be part of treatment in order to correct deviations, prevent new ones and improve QOL.

· Findings: obese individuals deviate their axis of gravity to compensate for excessive overload.
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Pregnancy and Posture

· COG shifts forward and upward during pregnancy 

· Increased lumbar lordosis and compensatory thoracic kyphosis

· Joint hypermobility

· Overall stress on skeletal system, mainly vertebra and pelvic girdle
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Reference: www.acornhealth.ca
EXERCISE SCREENING
During the initial screening is a great time to listen to their injuries.  This can be an indication of any kind of muscle imbalance they may have developed over a period of time.

· Questionnaire

· Interview
· Pre-exercise screening

· Risk stratification

· Less than 2 risk factors: Low risk
· More than 2 risk factors: Medium risk

· Clearance letter from an allied health professional or medical professional
· sports physician
· sports doctor
· general practitioner
· physiotherapist
· occupational therapist
· remedial massage therapist
· chiropractor
· Osteopath

· Exercise physiologist

Reasons for referral to an appropriate medical or allied health professional
· pain upon presentation to initial session/induction
· history of uncontrolled/unresolved pain
· abnormal/inconsistent pain patterns which may point towards a pathology
· pain during movement or exercise
· static postural deviations 
· an inability to correct static or dynamic posture
· restricted joint range of movement, strength imbalance or balance, stability or coordination concern that is limiting function
· a diagnosed muscle, bone or joint problem with medical or allied health advice that the problem could be made worse by participating in physical activity/exercise 
· identified through industry endorsed pre-exercise screening and risk stratification
Scope of Practice for PTs

· Pre-exercise health screening
· Safety and risk assessment and management
· Provision of general nationally endorsed public health information
· Use of evidence based protocols to enhance client exercise adherence 
· Referring to medical or allied health professionals for guidance. 
· Utilising best practice referral/ feedback processes to optimise client health outcomes
· Does not include diagnostic tests or procedures
Code of Ethics for PTs
Fitness Australia’s members to discharge their duties and responsibilities, at all times, in a manner which professionally, ethically, and morally compromises no individual with whom they have professional contact, irrespective of that person’s position, situation or condition in society.
Protecting privacy
· Only collect information you need.
· Don’t collect personal information about an individual just because you think that information may come in handy later.
· Tell people how you are going to handle the personal information you collect about them.
· Think about using personal information for a particular purpose.
· Think before disclosing personal information.
· If people ask, give them access to the personal information you hold about them.
· Keep personal information secure.
· Don’t keep information you no longer need or that you no longer need to retain.
· Keep personal information accurate and up to date.
· Consider making someone in your organisation or agency responsible for privacy.
· Ensure the information is stored in a secured place and that only those who have authority can access the information.
The posture appraisal is an important part of the initial pre-screening process; otherwise how can you put the client on an effective training program?

Range of Movement (ROM)

· Functional range 

· Active range of motion (AROM)

· Passive range of motion (PROM): Usually conducted by allied health professionals

· Joint specific/muscle specific

· Joint and muscle specific tests

· Equipment

· Flexometer

· Goniometer

· Plurimeter 

Joints That are Used in ROM Appraisal
· Intervertebral segments

· Glenohumeral

· Elbow

· Lumbo–sacral

· Hip

· Patello–femoral

· Knee

· Ankle

Active Range of Movement (AROM)

· PT observes client’s AROM for

· Ability to move pain free

· Neuromuscular control

· Muscle strength

· Joint ROM

· Factors affecting ROM

· Shape of bony surfaces between segments

· Structure of the joint, muscles & tendons

· Joint diseases

· Neurological conditions

AROM Assessment Procedures

· Starting position

· Client ROM Assessments

· Neck

· Spine

· Shoulder

· Hip

· Recording Measurements

· Obtaining Accurate Measurements
Feedback

· Quantitative information on performance related to:

· Range of movement

· Strength

· Endurance

· Quantitative information on skill

· Qualitative information on attitude and motivation 

Solutions 
· Awareness

· Correction by exercise & education

· Monitoring

Program Prescription 
· Stretch/Relaxation

· Tone

· Muscle balance

· Recovery

Common Fitness Exercises That Can Assist in Improving Posture

	· Lat pull down
	· Chest press

	· Seated row
	· Abdominal crunch

	· Squat
	· Dead lift

	· Leg press
	· Lunge

	· Walking 
	· Stretching 

	· Group classes
	· Individual exercise sessions


Look Out For … 
· Hyper-mobility

· Over-repetition

· Improper joint function

· Balance/weight distribution

· Control and rhythm

· Equipment/facility

· Correct technique
Assessing Functional Movement

Purpose is to identify bilateral imbalances, faults, and instability

Assessed in two different ways:

· Static:  Observations and measurements from the anterior, posterior, and lateral views; May include standing, sitting or lying positions

· Dynamic:  Assessment of clients while they perform exercises or general movements or actions

· Views

· Anterior

· Posterior

· Lateral

· Equipment

· Tape measure

· Plumb line

· Posture ‘grid’

· Goniometer

· Flexometer (sit and reach)

· Positions

· Standing posture

· Sitting posture

· Supine posture 

Assessing Posture

Plumb line: all you need is a vertical seam/line on a wall to use as your plumb line 

Video analysis: doesn’t have to be video you just have to have your client walk and observe

· Visual

· ‘The Eyeball Test’

· Plumb line
· Mechanical  

· Posture & Body Alignment grid

· Video analysis

· Photographic technology 

· Force scales

· Centre of gravity analysis
Postural Appraisal

Ideal Postural Alignment 

· Use Centre of Gravity (COG) and Line of Gravity (LOG) as point of reference

· Normal spinal curves
· Straight line running through:

· ear lobe
· anterior shoulder joint

· vertebral bodies of L 1–5

· posterior hip joint

· anterior knee joint

· anterior ankle joint 

From the SAGITTAL view

LoG slightly posterior to the apex of the coronal suture, through the mastoid process, through the mid-cervical vertebral bodies, through the shoulder joint, through the mid-lumber vertebral bodies, slightly posterior to the axis of the hip joint, slightly anterior to the axis of the knee joint, and slightly anterior to the lateral malleolus

From the FRONTAL plane

LoG passes through the midline of the body and bilateral structures such as the mastoid, shoulder, iliac crest, knee and ankles should be in the same horizontal place

When looking at postural abnormalities, PTs should consider the ideal Line of Gravity 

We want to look at the normal curvatures of the spine.  The spine is meant to have normal curves of the body.

[image: image5.jpg]Figure 5.7 Ideal alignment—back view, side view.




From: Griffin, J. (1998). Client-Centered Exercise Prescription. Champaign, IL: Human Kinetics, p. 66.

Postural Appraisal

· Anterior / Posterior Views

· Head/neck: Upper Trapezius & SCM

· Vertebral column for scoliosis

· Glenohumeral joint for balance

· Scapula for balance

· Elbow/wrist for palm forward or backward

· Knee for valgus / varus stress

· Flat feet

· Modified Clatt Test

· Lateral Views

· Head/neck: forward head protrusion

· Vertebral column: exaggerated kyphosis & lordosis

· Glenohumeral joint: centred or off-centre

· Elbow/wrist position: in front of or behind the LOG

· Hip and pelvis

Postural Faults 
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	Kyphosis-Lordosis
	Flat-Back
	Posterior Pelvic Tilt


From: Griffin, J. (1998). Client-Centered Exercise Prescription. Champaign, IL: Human Kinetics, p. 67.
Lordosis 
· increase in curvature of the spine usually in the lumbar area but can also be seen in the cervical and thoracic area as well.
Anterior Pelvic Tilt 
· refers to a position in which the ASIS is forward (anterior) to the vertical plane.
Posterior Pelvic Tilt 
· refers to a position in which the ASIS is posterior to the vertical plane – decreased lumbar lordosis
Kyphosis 
· increased posterior curvature of the spine, usually in the thoracic area; can be structural or functional
Scoliosis 
· vertebrae with a lateral curve or deviation; affected section will also present with lateral flexion and rotation of the vertebrae; C curve and S curve
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From: http://www.wcb.ab.ca/images/Posture.jpg

Core muscles: not just one side – 360 degrees of the trunk

Anterior: Rectus abdominus, internal and external obliques, transverse abdominus 

Posterior: erector spinae, multifidus, quadratus lumborum

Lateral: TFL, ITB
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From: http://www.alignabod.com/pages/why_alignabod.htm
For example:  Client has lordosis

Usually those with lordosis have tight trunk extensors (erector spinae and quadrates lumborum) and tight hip flexors (mainly iliopsoas and sometimes rectus femoris).  What commonly happens is that the trainer does not observe that the client has lordosis.  The trainer then adds leg raises (sitting or hanging), situps (with the legs anchored or straight leg) thereby exacerbating the lordotic condition (by having strength exercises).  The client needs stretching exercises!

Postural Deviations

Forward head posture can lead to injury and muscle spasm.
Protracted shoulder girdle

· Inflammation
· Nerve compression
· Lack of nutrient delivery
· Nerve & vessel compression in the shoulder joint
Anterior pelvic tilt

· dysfunction in the lower extremities
· lower back pain
· incontinence
· abdominal distention
Genu recurvatum
· Soft tissue laxity of either the posterior medial or posterior lateral joint structures, especially during loading phases
· Functional gait deviation (decreased stride and step length)
· Not to put any increased stress on the anterior femoral and tibia condyles
Genu valgum
· Knock knees
· Children usually have it until 5-6 years of age then straighten at 6 – 7 years of age.
· May correct naturally or via surgery
Clients with genu varum (Bowed legs)
· Infants usually born with it and begins to straighten between 12-18 months
Functional Movement Screening
· Deep squat / overhead squat
· Used to assess bilateral, symmetrical and functional mobility of the hips, knees and ankles
· requires 
· appropriate pelvic rhythm
· closed-kinetic chain dorsiflexion of the ankles
· flexion of the knees and hips 
· extension of the thoracic spine
· flexion and abduction of the shoulders
· Hurdle Step
· designed to challenge the body’s proper stride mechanics during a stepping motion
· requires proper coordination and stability between the hips and torso during the stepping motion as well as single leg stance stability
· assesses bilateral functional mobility and stability of the hips, knees and ankle
· In-Line Lunge
· focus on the stresses as simulated during rotational, decelerating and lateral-type movements
· places the lower extremity in a scissored position, challenging the body’s trunk and extremities to resist rotation and maintain proper alignment
· assesses torso, shoulder, hip and ankle mobility and stability, quadriceps flexibility and knee stability
· Shoulder Mobility
· assesses bilateral shoulder range of motion, combining internal rotation with adduction and external rotation with abduction
· requires normal scapular mobility and thoracic spine extension
· Active Straight Leg Raise
· tests the ability to disassociate the lower extremity while maintaining stability in the torso
· assesses active hamstring and gastroc-soleus flexibility while maintaining a stable pelvis and active extension of the opposite leg
· requires functional hamstring flexibility
· Trunk Stability Push-Up
· tests the ability to stabilize the spine in an anterior and posterior plane during a closed-chain upper body movement
· assesses trunk stability in the sagittal plane while a symmetrical upper-extremity motion is performed
· Rotary Stability 
· assesses multi-plane trunk stability during a combined upper and lower extremity motion
· requires asymmetric trunk stability in both sagittal and transverse planes during asymmetric upper and lower extremity movement
Feedback
· Quantitative information on performance related to:
· Range of movement
· Strength
· Endurance
· Quantitative information on skill
· Qualitative information on attitude and motivation 
Program Prescription

· Stretch/Relaxation
· Tone
· Muscle balance
· Recovery
Contraindicated Exercise / Potentially Dangerous

	Contraindicated or potentially dangerous exercises
	Possible reasons

	Hurdler’s stretch
	sitting with one leg straight forward and the other tucked behind the buttocks may stress the medial collateral ligament and menisci and also hyperextension of lumbar spine

	Deep squat or deep knee bend
	when hips are dropped below knee level, there will be added strain on the ligaments and cartilage in the knee. This can cause chronic degenerative problems in the knee.



	Straight leg / bent knee full sit-up with hand behind the neck
	Stress on low back

High compressional force on spinal discs

Loaded neck flexion can sprain cervical ligaments and damage discs



	Latissimus Dorsi Pull Down Behind Neck
	When the weight is lowered behind the neck, this exercise excessively flexes the cervical spine and loads the shoulders at the extreme of external rotation.



	Bench press
	Called the power-lifter style, the person has improper lumbar hyperextension (archedd back) where the buttocks are not placed on the bench.  People with back problems should avoid this style

Open grip: The bar could slip out of your hands and fall on the jaw or the neck


Exercises that can improve posture

	· Lat pull down

· Chest press

· Seated row

· Abdominal crunch

· Squat

· Dead lift

· Leg press
	· Lunge

· Walking 

· Stretching 
· Planks

· Crunch with twist

· Dumbbell Side Bends

· Back extension
	· Pilates swimming

· Reverse dumbbell flye

· Seated dumbbell flye 

· Shoulder rolls 

· Seated twist

· Kneeling stretch


Strategies to promote functional movement
· Awareness
· Correction by exercise
· Muscle strength
· Muscle endurance
· Symmetrical development and range
· Coordination of movement
· Education
· Monitoring
· Flexibility
· Proprioception development
Muscle Balance: The Long and Short of It
· Long enough to allow normal ROM

· Short and strong enough to provide joint stability

· Key to structural balance and posture: Equal pull by opposing muscles

Categorisation of Muscles
Postural stabilisers

· Static postural function and primarily stabilise a joint

· Often tight and short

· E.g., upper traps, levator, transverse abdominus, pelvic floor, QL, iliopsoas, erector spinae, hip adductors
Phasic mobilisers

· Responsible for movement

· Weak and fatique early

· Superficial and often biarticular

· E.g., rectus abdominus, gluteus maximus, rectus femoris, deltoid, biceps

Categorisation of Muscles

	Tight postural stabilisers
	Weak phasic mobilisers

	Upper trapezius, levator scapulae
	Lower trapezius, rhomboids

	Iliopsoas
	Rectus abdominis

	Erector spinae, multifidus
	Gluteus maximus

	Hip adductors
	Gluteus medius


Causes of Muscle Imbalance
· Tight muscles

· Weak muscles

· Muscle contracture (spasms)

· Combinations of strength, length, and contracture

· Neural imbalance

Results of Muscle Imbalance
· Shortened back extensors and hip flexors vs weakened abdominal and buttocks muscles

· Anterior pelvic tilt and excessive lumbar lordosis

· Tightness of pec major, upper trap, and levator vs weakness of the rhomboids, lower trap, serratus, deep flexor muscles  of the neck

· Rounded shoulders, shoulder girdle elevation and abduction, forward head position, possible cervicle lordosis.

· Alteration of body mechanics: muscle groups fire in uncoordinated way

· Imbalance between synergists

· Faulty mechanics due to stabilisers more passive than others during certain movements

· If human kinetic chain misaligned predictable patterns of dysfunction, neuromuscular inefficiency and tissue overload

Detecting Muscle Imbalance
· Joint Stress Cycle (Griffin, p. 219)

· Most clients are on the cycle, you must determine WHERE they are on it

· Get client history of musculoskeletal problems

· Muscle balance assessment

· Postural assessments

· Muscle length and flexibility assessments

· Strength assessments

Muscle Balance Program Design
· Short and strong -> lengthen

· Weak and long -> strengthen

· Strengthen movement patterns NOT just muscles (Griffin p. 231)
Muscle Balance Program Design Model
· Assess needs and formulate goals

· Select training method for the fitness component

· Select exercises and order of performance

· Provide prescriptive recommendations

· Provide progression, monitoring and safety guidelines

· Design warm-up and cool-down (Griffin, p. 228-229)

Precautions: Muscular Imbalance
· Muscular Imbalance 

· Strengthen the weak muscle

· Stretch the shorter muscle

· Osteoporosis

· Avoid repetitive exercises that involve spinal flexion or twisting

· Suggest exercises to improve posture and spinal alignment

· Hip fracture / replacement

· Avoid internal rotation of the hip

· Avoid hip adduction

· Avoid hip flexion

Hip Flexors
· Hip Flexor Group of Muscles

· Psoas major (2-joint)

· Iliacus (1-joint)

· Pectineus (1-joint)

· Adductors longus / brevis (1-joint)

· Rectus femoris (2-joint)

· TFL (2-joint)

· Sartorius (2-joint)

· Thomas Test: Testing Hip Flexor Length
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	Thomas Test

http://www.exrx.net/Testing/FlexFunction/ThomasTest.html




Thomas Test Instructions

Preparation

Lie supine on bench with leg extended beyond edge of bench (less than half of thigh on bench). Bring other knee of other leg to chest. 

Execution

Pull thigh down with hands until low back touches testing surface. Repeat on opposite leg. 

Measurement

Lower thigh should remain on table. If lower thigh lifts off table while low back contacts table, a tight Iliopsoas is indicated. 

Assesses

	Joint ROM:
	Hip Extension

	Flexibility:
	Iliopsoas

	Force:
	Passive (Gravity)


Other Lower Body Assessment Tests

The Modified Klatt Test

Stand feet hips width apart and join the hands at arm’s length out to the front of the body.

Raise one leg to 45 degrees and jump off the box and land.  Look for: 

Lateral hop – indicating weak hip abductors relative to hip adductors

Lateral hop – indicating weak hip adductors relative to hip abductors

Hop forward – indicates weak hamstrings relative to quadriceps

Hop forward and inside – indicates weak adductors

Forward head/spine lean – indicates weak posterior chain

Forward torso lean from the hips – indicates weak gluteus maximus

Lateral torso lean from the torso – indicates weak QL to that side

Knee tracking inwards – indicates weak VMO (the 3 heights confirm either the lower, middle or upper insertions of the VMO)

Foot jumps in place but externally rotates – indicates weak hip external rotators

Squat Test

	Occurrence
	Muscles

	Hips push back / forward torso lean
	Tight hip flexors

	Knees buckles in and out for a split second
	Tight IT band

	Knee buckles in 
	Adhesion with adductor magnus and medial hamstrings or weak VMO

	Knees widen
	Tight adductors

	Shifts in hip height or lateral torso lean
	Tight QL to the side of the shift

	Rounded back and range increases when lowering
	Tight erector spinae

	Lower back tucks under
	Tight hamstrings

	One foot is in front or torso leans forward
	Tight hip flexors

	Heel in (after 90 degrees)
	Tight piriformis

	Heel lifts up 
	Ankle flexibility

	Weight shift to one side
	Tight piriformis to side of shift
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	Ober’s Test

http://www.exrx.net/Testing/FlexFunction/ObersTest.html




Instructions

Preparation

Lie on mat or bench on side with lower leg bent 90° at hip and knee. Test administrator grasps upper leg above ankle and places hip in neutral position (no flexion nor hyperextension) and knee at 90°. 

Execution

Weight of upper leg is allowed to lower toward testing surface. Repeat on opposite leg. 

Measurement

Test administrator places fingers between testing surface and medial femoral condyle. Score using number of finger breadths. 

.

Assesses

	Joint ROM:
	Hip Adduction

	Flexibility:
	Iliotibial Band

	Force:
	Passive (Gravity)


PYRAMID of PERFORMANCE

From AOK mediball Professional Certification Workbooks (Part 1-4)

The pyramid of performance is about taking progressive steps to achieve physical performance.  It also provides a safe and educationally based model for the health professional and their clients’ patients (C/p) to follow.   The pyramid emphasises the need to maximise physical performance whilst minimising the risk of musculoskeletal injury.

Foundation

· Healthy muscles and joint function

· Nerve muscle co-ordination

· Optimal movement patterns and muscle recruitment

· Genetic posture and predisposition

You need a healthy foundation to implement exercise strategies.

Muscle Balance

· Core to core postural flexibility and strength

· Core to extremity postural flexibility and strength

· Extremity to extremity postural flexibility and strength

Muscle imbalance if not corrected may lead to musculoskeletal injury and reduced performance.

Stability

· Core to Core postural stability

· Core to Extremity postural stability

· Extremity to extremity postural stability

Inability to stabilise the musculoskeletal system will place excessive force on anatomical structure resulting in pain and injury.

Strength

· The body will always recruit strength

· Facilitated muscles will activate first

· If you try to strengthen the body when the foundations are not organised, muscles are out of balance and instability is present, strength training will be punctuated with musculoskeletal industry and poor physical performance.

Power

Production of power is dependent on the previous components of the pyramid.  Power training without proper preparation will lead to musculoskeletal injury.

Performance

Apex of the pyramid, where most musculoskeletal injury takes place.  Each physical task we do is a reflection of our preparation.

Aerobic / Anaerobic Energy System

The aerobic and anaerobic requirements of the individual will impact on the pyramid components creating activity specific strategies.

STRETCHING
· Passive stretching

· Active and active-assisted stretching

· Facilitated stretching

· Muscle energy technique (MET)

· Active isolated stretching (AIS)

· PNF Stretching

· Ballistic stretching

· Dynamic stretching

· Static stretching

Stretching Guidelines
· No clear agreement

· Stretch after warm-up

· Stretch twice ideally

· Stretch once if time is limited

· Stretch without pain

· Flexibility varies

· Know when to stretch or strengthen

When to Stretch, When to Strengthen
· Hypertonic muscles

· When muscle is short and tight due to habitual concentric contraction (“locked short”) … Stretch

· E.g., pectoralis major

· Eccentrically stressed muscles

· Overstretched, long and tight (“locked long”) … strengthen

· E.g., hypertonic pectoralis therefore eccentrically stressed rhomboids therefore strengthen rhomboids

· Crossed syndrome

· crossed syndrome: grouping of weak muscles combined with overactive or tight muscles, that create a predictable movement pattern in the lower back that can lead to injury

· E.g., lower crossed syndrome: combination of tight hip flexors and a tight lower back, paired with weak abdominals and weak glutes.

· Muscle weakness due to inhibition

· Hypertonic muscles have reflexive inhibitory effect on opposing muscles

· Stretching work should be precede strengthening when trying to correct postural imbalances

Proprioceptive Neuromuscular Facilitation 

· Based on spiral-diagonal movement: Spiral-diagonal nature of normal movement arises from design of skeletal system and placement of the muscles

· Muscles spiral around the bones from origin to insertion

· When muscles contract, tend to create a ‘spiral’ in motion

· Actions to not occur in straight lines, but through several planes of motion

(reference McAttee & Charland, 2007, p. 12)

PNF Hold – Relax

· Used if ROM is extremely limited or if active movement if not available because of weakness or pain

· Hold limb at lengthened ROM and isometrically resist attempt to move limb into a deeper stretch of target muscle

· Stretcher relaxes and actively moves lime into the new range

PNF Contract-Relax

· Used when have a marked limitation in ROM

· move limb passively to the point of limitation

· Instruct client to try to move the limb into the shortened rang

· PT resists but allows rotation of the limb (isotonic contraction)

· After contraction, PT moves limb passively into new ROM

· After several rounds, client moves actively through new ROM

Safety Considerations for Facilitated Stretching 

· Follow Three – Step Sequence (reference McAttee & Charland, 2007, p. 12)

1. Client actively lengthens the muscle to be stretched (target muscle)

2. Client isometrically contracts target muscle for 6 seconds

3. Client actively stretches the target muscle to a new ROM

· Empower Client to take active role

· Engage muscles to improve neuromuscular function

· Use action verbs 

· Encourage normal breathing

· Recognise the importance of positioning

· Be aware of compensation patterns

Guidelines for Performing Facilitated Stretching 

· Safety for the Personal Trainer

· Pay attention to your ‘stance’ to remain balanced and stable.

· Keep your spine lengthened to prevent undue stress on your vertebrae.

· Keep your lower back flattened to reduce pressure on your lumbar spine.

· Avoid unnecessary twisting or bending.

· Use large muscles of trunk and extremities to resist the isometric contraction.

· You control the strength of the client’s isometric contraction.

· Give commands so you’re prepared to resist the isometric contraction.

· Stop immediately if you or the client experiences pain.

· Safety for the Client

· Proceed slowly

· Make sure client understands your instructions

· Prevent him / her from overworking

How to perform a PNF stretch
From http://www.thestretchinghandbook.com/archives/pnf-stretching_1.php

1. The process of performing a PNF stretch involves the following. 
2. The muscle group to be stretched is positioned so that the muscles are stretched and under tension. 
3. The individual then contracts the stretched muscle group for 5 - 6 seconds while a partner, or immovable object, applies sufficient resistance to inhibit movement. (Please note; the effort of contraction should be relevant to the level of conditioning.)
4. The contracted muscle group is then relaxed and a controlled stretch is applied for about 30 seconds. 
5. The muscle group is then allowed 30 seconds to recover and the process is repeated 2 - 4 times.
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	The athlete and partner assume the position for the stretch, and then the partner extends the body limb until the muscle is stretched and tension is felt.
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	The athlete then contracts the stretched muscle for 5 - 6 seconds and the partner must inhibit all movement. (The force of the contraction should be relevant to the condition of the muscle. For example, if the muscle has been injured, do not apply a maximum contraction).
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	The muscle group is relaxed, then immediately and cautiously pushed past its normal range of movement for about 30 seconds. Allow 30 seconds recovery before repeating the procedure 2 - 4 times.
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