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Definitions of Ageing

· Chronological age: number of years a person has lived; most commonly used objective measure.

· Physiological age: refers to age by body function.

· Functional age: related to a person’s ability to contribute to society. 

Who is an ‘Older Adult’?
ACSM identifies that ‘older adults’ refer to individuals that are equal or over 65 years of age OR those aged 50-64 with clinically significant medical conditions and/or functional limitations” (p. 218)
Theories of Ageing

· Programmed Theory:  Ageing is controlled by a program built into the genetic code commonly known as the ‘Biological Clock’.

· Error theory: error containing enzymes are produced which affect structural and functional proteins.  The defective proteins alter normal functioning of cells.

· Gene redundancy:  The information is encoded in the genes of DNA which becomes redundant and ageing occurs.

· Mutation theory: the more frequent mitosis rate in cells leads to a greater chance of age dependent errors.

· Stress theory:  The ability to adapt to stress is dependent on genetic makeup.  The rate of ageing is increased by exposure to external agents and/or stress.

· Free radical theory:  The free radical theory of aging postulates that damage caused by free radical reactions contributes to aging and age-associated diseases.

· Autoimmune Theory of Ageing:  The autoimmune theory of aging, introduced by Roy L. Walford in 1969, asserts that with age, the immune system tends to lose efficiency and experiences widespread dysfunction, evidenced by autoimmunity (immune reactions against one's own body proteins) and a decreased ability to respond to infection and other immune challenges. (http://www.springerreference.com/docs/html/chapterdbid/61242.html)
Who will be your Clients?

· older adult experienced or inexperienced in exercise

· frail aged or active aged

· medical or injury condition cleared by medical practitioner

· Culturally And Linguistically Diverse Communities (CALD) 

Psychology of Ageing

· Dealing with loss and changes in self esteem

· Loss of confidence and motivation

· Stress related illnesses

· The sandwich generation

· Building personal and social capital later in life

· Social support

· Enhancing self-efficacy

· Enhancing physical skills

· Facilitating change

· Stages of change

· Dealing with barriers 

Fears of Older Adults

· Fear of being old and ill

· Fear of being poor and a burden

· Fear of change and uncertainty

· Fear of insanity

· Fear of losing liberty, identity & dignity

· Fear of death

· Fear of abuse or poor care 

The Ageing Process
Physiological Changes
Physiological changes may affect the person’s identity and self-esteem.  Many of the changes are subtle.  Changes that do occur do not always create functional loss – there are compensating mechanisms.

Vision:  Eye structure and visual acuity change with age.  Reduction in the field vision as well as degeneration of the retina causes poor sight.  There is a decline in the ability to perceive cool colours and judge distances and depths.   This is exacerbated by low light and inadequate cues.  The impaired colour vision occurs as the aqueous humour become pigmented; it becomes harder to see blue/green and violet.  Specks can be seen floating in front of the eye.  Older adults require about three times as much light as a younger person to see objects clearly.  Orbital fat decreases and the eyes gain a sunken appearance.   Drying of the cornea can cause irritation.   Visual acuity or the sharpness of vision and tolerance to glare decreases.  The inability to focus on things close at hand becomes evident as the lens loses elasticity. 
Hearing:  Ageing causes progressive degenerative structural changes to the entire hearing system.  Loss of elasticity, decreased vibration  and loss of neurons alters hearing capacity. Commonly older people lose the ability to hear higher frequencies.  The ears preserve homeostasis for gravity, changes in speed and rotation, and aid in the formation of dizziness and vertigo.  When homeostasis is compromised, there is a risk of falling.
Touch Sensitivity: Touch decreases with age due to the changes in the skin, loss of nerve endings, and a decline in pressure receptors.  One-fourth of all people suffer a loss of sense of touch.  This inhibits one’s ability to detect pressure cues from switching on/off machinery.  The subcutaneous layer of the skin loses fat and water damaging the skins regulatory mechanism.  Certain medications can increase the risk of hypothermia.  On the other hand, people over 65 are 12-13 times more likely to suffer from heat stroke.

Skin:  Usually tissue cells are continually replaced but with ageing the skin changes; the connective tissue component hardens, loses elasticity and becomes wrinkled.  Subcutaneous fat loss occurs.  Normally connective tissue contains two types of proteins: (a) collagen for tensile strength, and (b) elastin for elasticity.  With ageing there is a diminished tensile strength and increased stiffness.  

· The skin becomes pale and fragile; the epidermis, sweat glands and hair follicles atrophy – causes further thinning and drying of the skin.  Ultimately overall protection against micro-organisms is reduced.  

· Hair pigment decreases and many turn grey or white.  Hair also thins and facial hair increases in post menopausal women and decreases in ageing men.  

· Nails become thick can dull as calcium is deposited. They become brittle, ridged and slow growing. 

Respiratory System Changes

Elderly use an abdominal type of breathing due to an increased stiffness in the chest wall.  The lungs lose their elasticity and breathing requires more effort resulting in an elevated residual volume.  The total lung volume remains unchanged but diffusing capacity declines and vital capacity diminishes due to the decreased inspiratory and expiratory muscle strength.   Degeneration of the airway reduces the capacity for elimination.  Ageing population thus becomes more susceptible to mechanical and infectious respiratory conditions.  Ventilatory responses to hypoxia and hypercapnia are reduced thereby lowering the tolerance for oxygen debt. 

Cardiovascular System Changes

The heart usually becomes slightly smaller and loses its contractile strength and efficiency.  By age 70, cardiac output at rest has diminished by about 30%.  Thickening of heart vessels and stiffness of the heart chambers leads to changes in blood flow.  An increase in fibrotic tissue and a loss of muscle tissue across the heart causes disturbances in the heart rhythm and stiffening of heart valves may cause murmurs.   The aorta becomes more rigid causing systolic blood pressure to rise and increased peripheral resistance elevated the diastolic blood pressure.  After exercise, an increase in pulse and blood pressure may take longer to return to normal. 

Gastrointestinal System Changes

The changes associated with ageing are less debilitating in the GI system.  Decreasing mucosa, elasticity and reduced secretions modify some processes.  Problems range from loss of appetite to constipation.  There is delayed healing of the mouth related to reduced salivation causing dryness and a greater risk of infection.  Sense of smell and taste budge change – salty or very sweet become more interesting foods.   The risk of gallstones rises with age, due to the changes in the ability to empty the gallbladder and produce bile.  The liver decreases in size, has reduced regenerative capacity, and decreased blood flow. Thus the liver metabolises and detoxified substances less efficiently. 

Urinary System Changes

Structural and vascular changes contribute to declining renal efficiency.  Filtration rate, secretion and reabsorption capabilities all decrease.  The ability to concentrate or dilute urine and regulate acid / base balance changes.  Bladder muscles weaken which may results in incomplete emptying from the bladder and chronic urine retention which increase the risk of infection.   Bladder capacity declines; the signal to urinate does not occur until the bladder capacity is reached thereby causing frequency and an urgency to urinate.  The diminished kidney size, impaired renal clearance of drugs and decreased renal ability to respond to variations in sodium intake also occur.

Endocrine System Changes

Diminishing reserves of the endocrine system are thought to relate to a decreased ability to tolerate stress.  Endocrine failure does not appear to be part of the normal ageing process although thyroid activity decreases with age, pituitary function remains the same.  Susceptibility to diabetes increases with age due to decreased glucose tolerance. 

Biomechanical and Locomotor Systems
Muscle wasting is evidenced by a decrease in both the number and size of fibres; hence, the elderly person may become weaker and display a loss of smoothness in voluntary movement and a slower reaction time with less precision when attempting fine movements.   Ageing may also cause difficulty in tandem walking; usually the person will walk with shorter steps and a wider leg stance to achieve a better balance and stable weight distribution.

Joint mobility and manual dexterity.  As one ages, it becomes more difficult to perform small motor movements associated with grasping, gripping, twisting, and turning.  Have the client perform large motor movements associated with walking, bending sitting, stooping and reaching.  Inflammation of the joints increases beyond the age of 45.  Joints become direr and more fibrous due to decreased collagen and elastin.  They become less resilient and therefore stiffer.  Mechanical movements of the joints can become impaired and predispose the older person to aches and pains.  Range of motion progressively decreases.
There is also an increase in porosity and fragility which leads to osteoporosis.  The hips and the vertebrae become particularly susceptible.  The lack of vitamin D causes malabsorption of calcium leading to calcium deficiency.  Bone demineralisation occurs particularly in the pelvis, legs and spine.  The shrinkage of the backbone results in a decrease in height; this is estimated to be one centimetre per decade after the age of 30.  This decrease in height is related to a decrease in the vertebral body height and not just intervertebral disc thinning.  Backache / stiffness experienced by many older people may be more related to incorrect posture and atrophy of the muscles responsible for posture and anti-gravity support. 

Brain and the Spinal Cord

Ageing affects the nervous system in many ways.  Degenerative changes to neurons and slowed nerve transmission are the most common effects.  By the age of 50, the number of brain cells decreases at a rate of 1% per year.  The brain loses bulk and mental agility slows down and forgetfulness becomes progressively evident.  Learning becomes more difficult.  The hypothalamus becomes less effective at regulating body temperature.  The corneal reflexes becomes slower and the pain threshold increases. Sensitivity to pain, touch, heat, cold and joint position may become abnormal. 

Psychological Changes and Challenges
There are many benefits that physical activity has on the emotional function of older adults (as well as the general population).  

· Exercise can help improve mood

· Exercise helps people cope with stress “fight or flight”

· Exercise can help control the physical results of anxiety (i.e., muscle tension or hypertension)

· Exercise helps control depression

There are also older age related challenges to emotional control.  These include: 

· Decreasing strength and endurance

· Decreasing physical ability

· Declining health

· Death of spouse or friends

· Retirement, reduced income

· Changing social roles

· Relocation of physical arrangements

Social Changes 
Social relations are integral to the exercise environment are significant determinants of subjective well-being in older adults.  Three key circumstances in which older people may find their social support networks transformed are caregiving, spousal bereavement and social isolation.  It is important for the personal trainer to be aware of these and how it may impact one’s engagement into physical activity.  Engaging in group physical activity for the older can assist one in not feeling so isolated.
Polypharmacy

One of the aspects that Personal Trainers must keep in mind is ‘polypharmacy’; this is where and individual (usually an older client) is prescribed an alarming number of uncoordinated medications.  This often occurs because an individual patient, especially and older patient, may be under the care of multiple physicians.

The agents may have additive, antagonistic or synergistic effects.  There was a study of 700 older adults which revealed that 66% had at least one risky combination of substances.  Using some medications may increase one’s risk of injury.  The personal trainer needs to keep this in mind when writing up an exercise program.  

Health Benefits of Physical Activity and Aerobic Exercise for Older Adults
The over 50s will experience the most benefit from exercise.

· Improve and/or maintain 

· functional capacity

· bone mass

· postural issues

· immune system

· Significant positive effect Cardiopulmonary system 

· increasing respiratory function, maintaining stroke volume, reducing resting blood pressure. 

· Reduces level of blood lipids

· Increases glucose intolerance and insulin sensitivity

· Significant positive impact on aerobic power and endurance
· Powerful intervention for retaining functional capacity of the central nervous system

· Positive effect musculoskeletal system 

· Increases in muscular strength, muscular endurance, lean body mass, joint flexibility, and bone mineral density.

· Management of chronic conditions

· Enhanced social and recreational opportunities

· Prevention of falls injury
· Minimises the slowing of reaction and movement times

Benefits of Resistance Training (for various conditions)
Cardiovascular Disease / Hypertension
· Decreases resting blood pressure

· Improves blood lipid profiles

Colon Cancer

· Resistance training speeds up gastrointestinal transit thereby being an effective means for addressing age-related gastrointestinal modality disorders as well as reducing the risk of colon cancer

Type 2 Diabetes

· Enhances glucose utilisation, improves insulin response, improves glycemic control, increases glucose utilisation (in older men)

· Also preserves lean body mass and addresses muscle myopathy thereby lessening the severity and even reducing the risk of type 2 diabetes.

Osteoporosis

· “degenerative disease of the skeletal system resulting in a progressive loss of bone proteins and minerals” (NSCA, p. 468)

· Regular resistance training can change bone loss to bone gain

Low back pain

· Resistance training for strong low back muscles can provide better musculoskeletal function, support, control, and absorption

Arthritis

· Resistance training eases the pain of osteoarthritis and rheumatoid arthritis

Depression

· Sometimes associated with decreased functionality in older adults

· Resistance training is beneficial for enhancing self-confidence and counteracting depression

Muscle loss and metabolic rate reduction

· Rate of muscle loss may double to .45 kgs per year in adults past 50 years of age.

· Resistance training helps to maintain muscle tissue that enables physical activity and enhances energy utilisation throughout the senior years

Age-Related Health Conditions 
· Musculoskeletal

· Arthritis / osteoarthritis: chronic condition characterized by the breakdown of the joint’s cartilage

· joint replacement: procedure of orthopedic surgery in which the arthritic or dysfunctional joint surface is replaced with an orthopedic prosthesi

· Osteoporosis: which bones become fragile and brittle leading to a higher risk of fractures, than in normal bone

· rheumatoid arthritis: disease in which inflammation (pain, heat and swelling) affects the joints and other organs of the body

· Gout: arthritic condition caused by swelling of the joints that often strikes out of the blue and can be extremely painful
· Kyphosis: condition of over-curvature of the thoracic vertebrae
· Scoliosis: abnormal sideways curve of the spine
· Sarcopenia: gradual loss of muscle mass
· Cardiovascular

· heart disease including  post surgery

· peripheral vascular disease

· arrhythmia; an irregular heartbeat - the heart may beat too fast (tachycardia), too slowly (bradycardia), too early (premature contraction) or too irregularly (fibrillation).
· Syncopy: Fainting, loss of oxygen to the brain
· Hypotension: low blood pressure

· Hypertension: high blood pressure

· Claudication: pain, tired or weak feeling that occurs in your legs, usually during activity such as walking (related to peripheral arterial disease)
· other cardiac conditions

· Neurological

· Post-polio syndrome: condition that affects the survivors of polio decades after the acute illness of poliomyelitis
· Motor neurone disease: name given to a group of diseases in which the nerve cells (neurones) controlling the muscles that enable us to move around, speak, swallow and breathe fail to work normally.

· Epilepsy: chronic neurological disorders characterized by seizures
· Parkinson’s disease: occurs when certain nerve cells (neurons) in a part of the brain called the substantia nigra die or become impaired
· Stroke: happens when blood supply to the brain is interrupted
· Poor nutrition & gastro-intestinal disorders

· Diabetes:  insulin is no longer produced or not produced in sufficient amounts by the body.
· Metabolic conditions: occurs when abnormal chemical reactions in your body disrupt the metabolic process. You can develop a metabolic disorder when some organs, such as your liver or pancreas, become diseased or do not function normally
· Thyroid conditions / disorders

· cancers

· obesity

· under-nutrition

· incontinence

· Psychological

· Depression

· Dementia: an umbrella term for a variety of symptoms that may accompany or indicate certain diseases or conditions. Today over 60 different conditions are known to cause dementia symptoms. Symptoms may include impaired memory and confusion, difficulty in performing day-to-day or familiar tasks, and changes in personality, mood, and behaviour. 
· Respiratory

· Asthma: chronic (long-term) lung disease that inflames and narrows the airways.
· Emphysema: a type of chronic obstructive pulmonary disease (COPD) involving damage to the air sacs (alveoli) in the lung
· Sensory impairment

· Vision
· Macular degeneration: name given to a group of degenerative diseases of the retina that cause progressive, painless loss of central vision, affecting the ability to see fine detail, drive, read and recognise faces
· Glaucoma: common form of eye disease that often runs in families. It affects the optic nerve connecting the eye to the brain.
· Cataracts: clouding of the normally clear lens of the eye
· Hearing loss

· Vestibular dysfunction e.g.  Meniere’s (disorder of the inner ear)
· Urinary incontinence
Exercise Considerations for Various Conditions

Hypertension

· Approach resistance training with caution using low-to-moderate intensity (40-70% of MHR) for 30-60 minutes 3 – 7 days per week.  This has been found to be highly beneficial. 

· Avoid isometric contraction exercises

· Monitor blood pressure more frequently and use the RPE to monitor exercise intensity throughout the session

Cardiovascular and Pulmonary Disease
· Client should participate in aerobic exercise only under the careful guidance of their doctor
Arthritis
· Include both range of motion and strength exercises (isotonic or isometric resistance)
· If person has exercise-induced pain in the joints that lasts for 2 hours or more after exercise, he/she has done too much (Arthritis Foundation)
· Encourage non-weight bearing exercises (e.g., water exercise, chair exercises, swimming, cycling, etc.)
Osteoporosis
· Be aware of hypoglycaemia during exercise
· Have client be very aware of proper footwear and care.
Diabetes
· Avoid ballistic or jarring movements.
Falls in the Elderly

Fear of falling is a major health problem among the elderly living in communities, present in older people who have fallen but also in older people who have never experienced a fall.  There are a number of risk factors that can contribute to falls in the elderly.  These include: 
· Muscle weakness, especially in the legs, is one of the most important risk factors. 

· Balance / Gait

· Postural hypotension: Blood pressure that drops too much when one get up from lying down or sitting

· Slower reflexes 
· Foot problems that cause painful feet, and wearing unsafe footwear 
· Sensory problems 
· Not seeing well and other vision problems

· Confusion

· Prescription medications
Falls and risk assessments for people over 60

· Assessment of falls and risk factors:  Pre-exercise screening

· Fullerton Fitness Test assists in assessing older adults and their ability to perform activities of daily living (ADLs). The ability to be able to perform ADL’s requires a level of functional fitness, defined as having the physiological capacity to perform normal everyday activities safely and independently without undue fatigue (Rikli and Jones, 1999).  The test items were developed to provide an age-appropriate tool to assess the physiologic attributes (e.g. strength, endurance, flexibility, agility, balance) during the normal aging process. The test comprises the following: lower and upper body strength, aerobic endurance, lower and upper body flexibility, motor agility/dynamic balance, and body mass index (BMI).
· Times Get Up and Go test: 
· Measures mobility in people who are able to walk on their own (assistive device permitted).

· The person may wear their usual footwear and can use any assistive device they normally use. Have the person sit in the chair with their back to the chair and their arms resting on the arm rests. Ask the person to stand up from a standard chair and walk a distance of 10 ft. (3m). Have the person turn around, walk back to the chair and sit down again. Timing begins when the person starts to rise from the chair and ends when he or she returns to the chair and sits down. The person should be given 1 practice trial and then 3actual trial. The times from the three actual trials are averaged. 

· Predictive Results:

· < 10 seconds: Freely mobile
· < 20 seconds: Mostly independent

· 20-29 seconds: Variable mobility

· >20 seconds: Impaired mobility

· 20 metre self-paced walking test

· The 20-metre walk test measures the subjects’ endurance by first asking them to walk two 20-meter laps at a slow pace. The instruction for a slow pace is “walk rather slowly”. Each lap is timed (metres/second) and the average is calculated. This process is then repeated in a normal pace wherein the subject is asked to “walk at a normal pace, neither fast nor slow” (average score from 4 laps). Lastly, the subject is asked to “walk at a rather fast pace, but without overexerting yourself” (average score from 4 laps). The greater the variation obtained between each pace (e.g. slow, normal, fast), the higher the individual’s level of fitness.

· Scoring/Interpretation: An average score greater than 20 at a “normal pace” is indicative of a dependent level of functioning.
· Functional reach.  Assesses a patient's stability by measuring the maximum distance an individual can reach forward while standing in a fixed position.  More information on how to conduct the test can be found at http://www.rehabmeasures.org/Lists/RehabMeasures/PrintView.aspx?ID=950.
· Fear of falling scale - “Fallscreen”.  Fallscreen is an assessment tool to allow a calculation of an individual’ s falls risk that was developed by the Falls and Balance Research Group of the Prince of Wales Medical Research Institute.  This falls assessment tool focuses on physiological reasons for falls, rather than focusing on reasons for falls being directly related to conditions such as disease or disability. This gives results which allow identification of the target areas for intervention, to reduce an individual’s falls risk.  The assessment can be completed in a 30 minutes and contains 5 tests: (1) Visual (contrast sensitivity), (2) Ability to know what limbs are doing (proprioception), (3) Lower limb strength, (4) Reaction times, and (5) a Balance test.  You can find out more information about Fallscreen at http://www.neura.edu.au/fbrg#what-is-fallscreen.
· Balance tests.  There are a number of balance tests that can be performed.  Below are two.
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Waldron, Hill & Barker (2012)

Balance and strengthening exercise protocols related to reducing falls
There is much research that has been conducted indicated a positive relationship between exercise and decreased falls in the elderly.  The most recent information regarding characteristics of effective exercise programs was published in the Australian Family Physician, December 2012.  These include:

· Moderate or high challenge to balance (eg. tai chi, Otago Exercise Programme)

· 2 hours/week on an ongoing basis

· Home or group setting

· Optional strength training: cognitive and functional benefits

· Brisk walking is not recommended for high risk individuals
Hip protectors can also be worn to protect the hipbones during a fall.  Mainly worn under clothing, they reduce the risk of hip fracture by absorbing the force of a fall and diverting this force away from the hipbone.
Exercise Prescription for Older Adults (ACSM, 2009)

· Cardiovascular / endurance exercise
· Frequency: For moderate-intensity activities, accumulate at least 30 or up to 60 (for greater benefit) min in bouts of at least 10 min each to total 150–300 min/wk, at least 20–30 or more of vigorous-intensity activities to total 75–150 min/wk; an equivalent combination of moderate and vigorous activity.

· Intensity: On a scale of 0 to 10 for level of physical exertion, 5 to 6 for moderate-intensity and 7 to 8 for vigorous intensity.

· Duration: For moderate-intensity activities, accumulate at least 30 min in bouts of at least 10 min each or at least 20 min of continuous activity for vigorous-intensity activities.
· Type: Any modality that does not impose excessive orthopedic stress; walking is the most common type of activity. Aquatic exercise and stationary cycle exercise may be advantageous for those with limited tolerance for weight bearing activity.

· Resistance training

· Frequency: At least 2 days / week
· Intensity: Between moderate- (5–6) and vigorous- (7–8) intensity on a scale of 0 to 10.

· Type: Progressive weight training program or weight bearing calisthenics (8–10 exercises involving the major muscle groups of 8–12 repetitions each), stair climbing, and other strengthening activities that use the major muscle groups.

· Flexibility exercises (at least 2 days per week for a minimum of 10 minutes each day) to address the usual decline in ROM of the joints associated with ageing

· Specific exercises (includes Tai Chi, dancing, etc.) to improve balance in those at risk for falling or those who have impaired mobility

· A combination of cardiovascular and resistance exercises most effective

· Exercise prescription will be most effective “if overall program integrates social support, self-efficacy, active choices, health contracts, assurances of safety, and positive reinforcement” (Jonas & Phillips, 2009, p. 220)

Resistance Training Guidelines for Older Adults

· Perform resistance training 2 or 3 non-consecutive days per week

· Single- and multiple-joint movements; perform single or multiple sets of 10-15 repetitions that address the major muscle groups including: quadriceps, hamstrings, gluteals, pectoralis major, latissimus dorsi, deltoids, biceps, triceps, erector spinae, rectus abdominus

· Use controlled speeds (4-6 seconds per repetition)

· Full movement ranges

· If beginners or less fit, use relatively light weight loads

· More advanced clients, may perform fewer repetitions with higher resistance

· Use competent instruction and careful supervision

· Precautions: older adults are more susceptible to heat and cold stress.

Aerobic Endurance Training Guidelines for Older Adults
· Seniors who have limited cardiovascular fitness should begin with shorter exercise duration and lower training intensity; for some this could be 5-10 minutes of physical activity at approximately 40% of maximum heart rate.

· Need to consider those with beta-blockers who will have lower maximum heart rates

· Monitor intensity with Borg Scale or Perceived Exertion or Talk Test
Exercise Class Considerations
· Timing: adult exercise classes are most popular in the mornings e.g., between 8 – 10 am.  Always hold the class in the same location and consistent.

· Program progression / Format: Standard 1-hour with 10 min-20 minutes of warm-up, 20-30 minutes of aerobics, 15-20 minutes of cool-down and stretching works well.

· Required modifications: This will be dependent on your client group.
· Exercise selection/modality/Sequence of exercises: Larger to smaller muscles.  Gross motor skills.
· General training principles as per outlined in Attridge & Felice 2013 or ACSM 2009.
· Exercise volume/quantity as per outlined in Attridge & Felice 2013 or ACSM 2009.
· Equipment: related to what you want to achieve in the session.  Make sure equipment is not confusing or difficult to use.
· Music, if used: Make sure it contributes to the participants overall enjoyment (e.g., music from their generation, etc.)
· Make sure the session is full of enjoyment, participation and motivation.
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