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Children’s Sport Participation in Australia

According to the Australian Bureau of Statistics, between April 2011-2012, 1.7 million (60%) of children aged 5 to 14 years participated in at least one organised sport outside of school hours.  Approximately two thirds (66%) of all children aged between 9 and 11 years participated in organised sport, higher than the participation rates of those aged 5 to 8 years and 12 to 14 years (56% and 60% respectively).  More males (949,000) participated than females (727,000).  Participation was higher for children born in Australia (61%) compared with those born overseas (52%) and higher for children in couple families (64%) compared with those living in one-parent families (48%).  Participation rates varied between the states and territories, with the highest participation rate in the Australian Capital Territory (73%).
The most popular sport for males was outdoor soccer, with 309,700 participants and a participation rate of 22%.  Of the females, nineteen percent (256,900) participated in swimming and diving, followed by netball (220,400 females or 16%).  On average, children spent five hours a fortnight playing and training in organised sport outside of school hours. 

Major Concerns Regarding Children and Adolescent Health

The major concerns are weight management, mainly obesity. One in four Australian children are overweight or obese.  The other concerns for children and adolescent health are: 
· Poor nutrition, unhealthy diets

· Lack of physical activity

· Accidents or injury for children under 18

Stages of Growth and Development 

Children and adolescents go through various physiological, psychological and social changes in their growth and development, with exercise having an effect.  
In young adults, nine-tenths of the skeleton is bone, one tenth cartilage, joints, nose, ears etc.  The skeleton is fully formed, but still very dynamic, being replaced approximately every 6 months.  The epiphyseal plates closed (calcified).  The bones are rigid but flexible and strong and the joints have good muscular support and are stable. 
Bone Density in Children and Adolescents

Research strongly suggests that recreational childhood activity promotes adult bone health (Bailey, Mckay, Mirwald, Crocker and Faulkner, 1999).  Increasing bone mineral density (BMD) through exercise in the first 21 years of life reduces the risk of hip fractures when older by 50%.  There is a direct relationship between physical activity and increased bone mass.  Young athletes who load their dominant limbs preferentially while exercising (such as tennis players) have greater disparities in BMD between their dominant and non-dominant sides. Jumping and other weight-bearing activities have been found to provide a significant increase in bone density at the spine and hip in prepubescent children.  Some recent evidence suggests that exercise provides the best long-term benefits in BMD when it is initiated before puberty.
Cardio-Vascular Changes in Children & Adolescents
Aerobic Exercise Capacity

In absolute terms children aerobic capacity is much less than that of an adult.  VO2 max increases proportionally with growth.  In untrained males VO2 max peaks at 16-18 years and remains fairly constant until the mid 20’s, when it gradually declines.  In untrained females VO2 max peaks at 12-14 years after which it plateaus or decreases.  Before puberty absolute VO2 max in girls is up to 90% of that found in boys.  After puberty absolute VO2 max in girls reduces to to 70% of that found in boys.  Most of the growth related change in VO2 max is related to changes in body composition.  When adjusted for growth related changes in body mass (ml/kg/min) VO2 max is similar in children, adolescents and young adults.  After puberty VO2 max (ml/kg/min) differences in the sexes reflects the major changes in body composition seen at this time.  After puberty VO2 max in girls may decline more rapidly than boys, but some of this is a reflection of social factors such as declining participation.  VO2 max in children is a poor predictor of endurance capacity due to motivation and the higher metabolic cost of poor economy of exercise in children.

Anaerobic Capacity

Anaerobic capacity is much lower in children compared to adults.  Anaerobic capacity at 9 is one-half that of a 19 year old.  The greatest increases occur between 9 and 15 years of age.  At 13 years of age, the anaerobic capacity of girls is 70-75% of that in boys.  Anaerobic capacity in girls peaks between 14-16 years of age.  In boys it continues to increase until the early 20’s.  When anaerobic values are adjusted to include increased body mass, the differences between adults and children still persist.  Children have a lower capacity to generate high mechanical power over short periods.  The amount of Adenosine Triphosphate (ATP) and Creatine Phosphate (CP) stored in children's muscles is similar to that of adults.  Muscle glycogen, anaerobic glycolysis and the ability to buffer lactic acid are all lower in children.  Lactic acid production in children is 30% lower than an adults, therefore they can recover faster and tolerate interval type training very well.
Thermo-Regulatory Reponses in Children & Adolescents
Children produce more metabolic heat than adults; therefore children lose more heat.  Children's sweating response is less developed; they sweat at higher workloads and sweat less. This is partially compensated for by convection from a larger surface area.  Children need more time to acclimatise.  They are much less tolerant of temperature extremes; they cool more rapidly and absorb heat from the environment more quickly.

Respiratory System Changes in Children & Adolescents

You would recall in anatomy that the respiratory system consists of the nose, mouth, pharynx, larynx, trachea (primary bronchus, secondary bronchus, tertiary bronchus), bronchioles, terminal bronchioles, alveoli, the ribs, intercostal muscles, the diaphragm, the pleura, and pleural cavity.
The chest wall is highly elastic, rib joints move freely at the sternum and spine.  Respiratory muscular effort is optimal and the diaphragm works efficiently.  Optimal posture increases chest capacity.  Lung tissue in bronchioles and alveoli is highly elastic promoting good elastic recoil.  Respiratory muscles are well toned and functionally strong.  The ciliated lining of the upper respiratory tract functions well removing foreign matter.  Immune response in the respiratory system is good.

Alveolar walls are thin allowing effective gas transfer into and out of the capillaries.  Alveolar size and distribution creates a large total surface area for gas exchange.  Capillaries are profuse and have very thin walls promoting effective gas transfer.  The oxygen level in the alveoli is high.  Bronchodilatation and airflow in the bronchioles is optimal and breathing patterns are normal except in those children or young adults with asthma.

Terms and definitions of the Respiratory System Lung Volumes include: 
· Tidal volume (TV): the lung volume representing the normal volume of air displaced between normal inspiration and expiration when extra effort is not applied. 
· Inspiratory reserve (IRV): the maximal volume that can be inhaled from the end-inspiratory level. 
· Expiratory reserve (ERV): the maximal volume of air that can be exhaled from the end-expiratory position.
· Residual volume (RV): the volume of air remaining in the lungs after a maximal exhalation
· Total lung capacity (TLC): the volume in the lungs at maximal inflation, the sum of VC and RV.
· Vital capacity (VC): the volume of air breathed out after the deepest inhalation.
· Inspiratory capacity (IC): the sum of IRV and TV
· Functional residual capacity (FRC): the volume in the lungs at the end-expiratory position.
Lung volumes in children are lower, as volumes are proportional to their body size.  The average VC for 20 year old males is 5.20 litres while the average VC for 20 year old females is 4.17 litres.  Residual volume is about 25% of TLC.  ERV is 80% of vital capacity in 20 year olds. Twenty year old males can turn over 150 litres per min (minute volume) while 20 year old females can turn over 110 litres per min (minute volume).  
Kinesthetic Changes and Motor Development in Children & Adolescents

As the body grows and develops, changes occur that influence the mechanics of how it moves.  Mass increases and limbs lengthen.  These changes affect the loads borne by joints, muscles, tendons, ligaments and bones.
Changes in Inertia

Inertia is defined as the resistance to a change in the state of motion.  As a child grows, mass increases as does limb length; therefore, the inertia of any body part must increase.  Proportional sizes of body parts changes eg head becomes smaller in proportion to the body.  At 4 years of age, the head accounts for 20% of body mass, while at 12 years is 10% and at 20 years is 7%.  The arms increase their mass in the growing years but the hands remain unaltered in their proportions.  The feet and legs show similar proportional changes.  The proportional changes in the limbs are much smaller than that of the head by about 2%.  Young children are much more likely to topple or suffer head and neck injury due to the larger inertia of the head.  This is also in part due to weaker muscles and slower reactions.  If a child does lose balance, then it’s head will accelerate towards the ground more rapidly.  
Limb length and mass will affect the speed at which limbs can move, eg a long heavy limb requires more energy to move and oscillates at a slower rate.  Children's limbs can move more quickly but are shorter and have less range.  Adults cannot move their limbs as rapidly as children, but it takes less strides to cover the same distance.  As we age muscles and joints weaken, making limb movements slower as there is less power to move greater mass.
Scaling Small to Big

As biological machines (animals) get larger there must be changes in the shape of load bearing structures in the body.  Simple linear scaling is often depicted in stories, cartoons and animations but could not work in nature e.g. Gulliver's travels.  There are many structural differences in animals dependant on size and function, for example, compare the bones of a bird with those of an elephant.  The strength of growing bones must increase not only to accommodate increased mass but also increased stress during locomotion.  Children have a higher metabolic rate than adults due to their high surface to mass ratio and greater heat loss.  Larger people are generally capable of lifting more weight, but smaller people are generally better at moving their own mass. e.g. chin ups.  Smaller animals eg humming birds are able to move their limbs very quickly.  If humans could increase their limb speed by 25% the bones would break.  Adults are at a distinct advantage when jumping as their centre of gravity is already higher than a child's.
Evidence suggests that the length and mass of bones during the adolescent growth spurt, may outpace any strength gain of muscles, and activities requiring the strong rapid movement of body parts may be negatively affected during this phase (e.g. push ups).  

There are also differences between males and females.  Females have a lower centre of gravity and may be more stable during static activity.  Males have longer limbs and torsos as well as larger chests and shoulders.  Males and females are, in absolute terms, equally wide across the hips.  These differences have not been proven to make any significant functional difference.
Energy System Changes in Children & Adolescents
In order that we can function our body’s need energy, all the cells in our body’s use the same source of energy a molecule called ADENOSINE TRIPHOSPHATE (ATP).  Simply put ATP consists of a large molecule called Adenosine and three smaller phosphate groups.  ATP is produced in the mitochondria of cells which are found within the cell bodies. It is incorrect to say that ATP is produced directly by the food we eat, this will become clear later.

Whilst ATP is the source of energy in the body we are particularly interested in how ATP creates the energy for muscles to work.  Energy for muscle work is released when one of the chemical bonds of ATP is broken releasing one phosphate molecule and creating ADP Adenosine Diphosphate.  In order that the muscle can continue to work ADP must be resynthesised into ATP.

At rest ATP is always present in healthy living muscle, however there is only enough to last for about one second of activity, therefore it must be constantly resynthesised.  There are three systems that resynthesise ATP these are known as the energy systems.  All three energy systems resynthesise ATP in a different manner, which is dependent on duration, power, and speed required for the muscle work.  These systems are linked.  It is not true to say that one energy system is switched on for a particular event, they all operate together but one may be dominant.

The following notes will look at each energy system in detail in relation to muscle work.

The energy systems can be broadly described as the ANAEROBIC and the AEROBIC systems.  This is to say the former resynthesises ATP without oxygen present and the latter has oxygen present when it resynthesises ATP.
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The Phosphate System
During extremely high intensity exercise ATP will be used at a far greater rate than it can be produced aerobically.  Under these conditions rapid renewal of ATP is extremely important.  This is brought about by using a similar molecule called CREATINE PHOSPHATE, which is stored in the muscles ready for such rapid energy demands.  When the Creatine Phosphate molecule is split this releases energy, which in turn bonds the now free phosphate to ADP and produces ATP.

Energy produced using this system is of very short duration as Creatine Phosphate levels drop rapidly, resulting in fatigue in 5 - 10 secs.  Stores of Creatine Phosphate are however quickly replaced, returning to near normal levels in a few minutes: Hence the ability of a 100 meter runner to recover rapidly.
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Notice the energy released as CP is split is used to bond Phosphate to ADP, and the energy released as ATP splits is used to split Creatine Phosphate, this is known as a coupled reaction.  This is the strength and power energy system.

The level of ATP/CP stores and the ability to activate them are muscle specific.  Training in one muscle will have no physiological effect on other muscles.  This system is associated with Fast Twitch (1) white fibre of high fatigueability and few mitochondria. 

Phosphate anaerobic training

It is considered to be phosphate anaerobic training when the activity is discontinuous (short interval), maximum intensity, and there is a full recovery between sets of activity.  Activities that use this system predominantly are short sprints, jumping, throwing, and some team sports. 

The Lactate System
The lactate system is used when the exercise is of high intensity and short duration, and the requirements for the production of ATP exceed the amount of available oxygen.  Energy needs to be produced at a faster rate than the cardio- respiratory system can supply oxygen to the working muscles.

The process by which ATP is resynthesised is as follows.  Carbohydrates in the form of glycogen are stored in the muscle.  The breakdown of this glycogen provides the energy for resynthesis of ATP.  This results in a partial breakdown of the glycogen which produces lactic acid.  As the levels of lactic acid accumulate muscular fatigue will result and activity will have to slow.  The lactic acid produced is reconverted into glycogen by the liver and muscles.  This process takes time; hence requiring a greater recovery for this to occur.
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The anaerobic threshold is the point where the lactic acid build up produces significant deterioration in performance - muscle fatigue, loss of form, a stitch, spiking heart rate, dizziness, nausea, spots before eyes, dry mouth, or fainting.  In an unfit person, this occurs after about 30 seconds of work at an intensity of between 60% and 70% of age predicted maximum heart rate.  In a fit person, this occurs after about 60 seconds of work at an intensity of between 70% and 85% of age predicted maximum heart rate.

The body can excrete the lactic acid via the kidneys, or process the lactic acid back into glycogen via the liver, which means that there can be quick recovery from use of this energy system (3-5 minutes).

Lactic anaerobic training

Key aspects of lactic anaebic training include: 

· Discontinuous (interval, fartlek)

· Short, strenuous bouts, pushing at the individual's anaerobic threshold, spaced between low intensity recovery periods.  For an unfit individual, this would be between 60% and 80% of age predicted maximum heart rate.  For a fit individual, this would be between 80% and 100% of age predicted maximum heart rate.

· This energy system is highly trainable - increased tolerance towards high levels of lactic acid, and increased reprocessing ability.

· The training effect is muscle specific.
· Training should be preceded by some light aerobic work, in order to increase efficiency and reduce the risk of injury.

· An adequate active recovery period is imperative, to allow the body to remove and process lactic acid from worked muscles - recovery exercise must be muscle specific.

· This system is associated with Fast Twitch (2) white fibres that are resistant to fatigue but still have few mitochondria.

The Aerobic System
The production of energy using this system also takes place in the muscle cells, but is confined to the Mitochondria, as we have discussed muscle cells have many Mitochondria.  This means there is an abundance of ATP for use.  In addition to Glycogen, fats and proteins are also used as a source of energy for the resynthesis of ATP.  Because this process occurs in the presence of Oxygen the fuels are broken down more completely into a molecule called PYRUVIC ACID which is then further broken down in a very complex process called the Krebs cycle into carbon dioxide and water. 

The carbon dioxide is removed from the body via the normal functions of the Cardio- respiratory system and exhaled.  The water is either retained for use in normal cell function or excreted as sweat or urine.
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Because there is no build up of lactic acid muscle fatigue does not occur to the same extent.  The aerobic system is the long-term/low intensity energy supplier.  It can produce large amounts of energy, but slowly.

You can train the body's aerobic efficiency using any of the body's muscles, although the results are more pronounced if you use large muscle groups, such as the leg muscles in running or cycling.  It can be called a full body, or central, system because of this.

Aerobic training

It is considered to be aerobic training if the activity is continuous, for a minimum time of twenty minutes.  It must be mildly strenuous, within the individual's aerobic training zone.  For an unfit individual, this would be between 40% and 60% of age predicted maximum heart rate.  For a fit individual, this would be between 50% and 70% of age predicted maximum heart rate.  Activities like long distance running, swimming, rowing use this system; however, anaerobic systems may be needed for a final “kick”.
Energy Systems in Children

Children’s VO2 max relative to mass is similar to that of adults.  The ability to utilise aerobic energy systems to their full potential is limited by motivational factors such as perceived rate of exertion and a lower threshold of difficulty.  Factors such as children's lower levels of economy and efficiency during exercise affect the ability of children to fully use their aerobic potential.  
Levels of creatine phosphate stored in children’s muscles is the same as an adults, but as children are smaller the absolute amount of available energy is lower.  Lactate acid production is lower in children and increases to its maximum in the early 30’s.  This lower level of lactic acid production indicates that the use of glycogen as a source of fuel is not yet fully developed in children.  Puberty and the release of circulating androgens appears to influence the maturation of the lactate system.  
Blood flow to the liver in adults is more constricted due to a sympathetic nervous system response to exercise.  In children the liver is much better able to cope with lactic acid as it has a better blood flow. 
Children are working relatively higher than adults at the same blood lactate level approximately 4mmol/lt.  Peak power and peak power per kilogram are both lower in children; peak power values occur in the late 30’s in the legs, and in the late 20’s in the arms.
Psychological Changes in Children & Adolescents

Some questions to think about: 

· Does participation in physical activity lead to people becoming more independent and extrovert?

· Do people who are independent and extrovert gravitate towards physical activity?

Which statement is right?  In essence, they both are for it will depend on the type of physical activity the person partakes in.  Introverts typically get their energy from within.  Extroverts find their energy through others.  It is not surprising that introverts and extroverts would like different forms of exercise.  Extroverts may be more inclined to participate in team sports; they will enjoy the high energy and the banter during the game.  Introverts may also like team sports but in ‘smaller’ teams.  Extroverts may not like the gym unless they are engaged with group exercise or a member of a busy, loud, open plan gym.  Introverts tend to like ‘quieter’ gyms as well as participate in activities that they can do alone (e.g., running, walking, cycling, etc.). 

Think back to your own experiences.  Consider the following question.  Does participation influence the development of personality in children and youth?  What personality factors may be influenced by participation in physical activity when young?  Research has shown that there are many personality factors that can influence a child’s involvement in physical activity (e.g., introvert, extrovert, etc.).  Being involved in physical activity can influence one’s values, beliefs, and attitudes.  Additionally, child who are involved in sport learn cooperation, respect, leadership, assertiveness, discipline and fair play (sportsmanship).  There is also improved self esteem and confidence.  
Are there any negatives if a child becomes involved in sport and/or physical activity?  Negative experiences may cause children to avoid activity into adulthood.  Some adults have experienced activity as a punishment when they were growing up.  In today’s ‘must win’ society, winning as the most important thing could be seen as pressure.  Today’s sport headlines highlight aggression and cheating in sport, especially in men’s sport.  Negative experiences can lead to increase poor self esteem and lack of confidence.  Some people identify physical activity and sport with humiliation.  
Activity for Youth

The psychological development of young people through physical activity is dependent on the quality of the experience and leadership.  Therefore, to give children a more positive experience when engaging in sport and physical activity: 
· Allow experimentation, mistakes and successes;
· Eliminate fear and pressure;
· Do not structure activity the same as for adults;
· Ensure everyone gets equal opportunity;
· Do not over-emphasise winning;
· Avoid negative parental pressure;
· Emphasise fun and development;
· Use encouragement and praise;
· Practice positive technical coaching and instruction;
· Create a team atmosphere, encourage social interaction; and, 
· Create an environment where physical activity is seen as a pleasure not a chore or ordeal that must be tolerated.
Exercise Prescription for Young People
Participants include:
· young adolescents:

· aged between 13 – 18 years

Benefits of Exercise Programs for Children
Engaging in exercise provides a number of health and social / psychological benefits. 

	Health Benefits
	Social and Psychological Benefits

	· Improvement and maintenance of functional capacity

· Bone development and improved bone mass

· Increased postural strength

· Improved immune function

· Prevention of degenerative disease

· Reduction in injury risk 
	· Changes in risk perception

· Improved self-esteem and self- confidence

· Enhanced social and recreational activities

· Increased social support

· Increased social networks


Factors to be considered when prescribing exercise programs for children include changes in a child’s growth and development, and the effects these changes have on exercise and vice versa.
Physical Activity Recommendations for Children 13- 18 year olds

At least 60 minutes of physical activity every day is recommended for youth between the ages of 13 – 18 years.  This can be built up throughout the day with a variety of activities that should be done at moderate to vigorous intensity.  Moderate activities can include brisk walking, bike riding with friends, skateboarding and dancing.  Vigorous activities (“huff and puff”) include football, netball, soccer, running, swimming laps or training for sport.  For additional health benefits, try to include 20 minutes or more of vigorous activity at least three to four days a week.

There are numerous social benefits of exercise which include: 
· Significant improvements in school-based activities;
· Significant improvements in time management;
· Leads to confidence;
· Improved self-esteem and social development; and, 
· Increase in social networks.
Earlier, we highlighted various changes in child growth and development.  These changes are influenced by genetics of child’s parents.  As a review …
· Main growth is between birth – 5 years of age

· 5+ - adolescence, steady growth rate

· Growth spurt

· Females – up to 15 years of age

· Males – up to 17 years of age

· Trunk length significantly greater than lower limb length birth to 1 year

· Up to 11 years, ratio of standing to sitting height similar

· 1 year – puberty: leg rate grows the fastest

· Puberty begins: growth occurs in the trunk

· Skeletal maturity: comparison between chronological age and skeletal age

· Early maturers likely to be endomorphs

· Endomorph child: advantaged in ‘power’ activities

· Mesomorph child: good at speed, strength and agility

· Ectomorph child: endurance-based activities

· Lower body muscle strength not significant between male and female aged 7-17

· Muscle fiber specialisation does not occur until adolescence
Sexual maturation occurs between 9 – 16 years of age.  This is also dependent on genetics, nutrition and sex.  Boys are two years later than girls.  Girls increase in height, breast development, body hair growth, and increase hip width.  Boys increase in height and shoulder width, their genitals develop along with body hair growth and voice changes.
Assessing Rates of Growth & Development

There are a variety of ways to assess the rate of growth and development.  A few of the common ways are measuring height, weight, Peak height velocity (measures maximum velocity in growth during adolescence), Body mass index (BMI) and the Tanner classification (examines changes in pubic hair growth).  
Some of the effects of exercise on growth and development in children are:
· Reduction in body fat

· Exercise program with change in dietary habits

· Improved cardiovascular fitness

· Increased strength

· Increased neuromuscular coordination

Pre-exercise screening 

Before any child participates in any form of exercise, it is important to take him / her through a pre-exercise screening.  Many States and Territories have this as part of the Code of Practice.  Make sure the parents / guardians are involved and have them complete and sign the form.  As a minimum, the form should include the following: 
· medical history

· functional limitations

· medication

· lifestyle evaluation

· fitness goals

· exercise history

You, as the fitness professional, must also sign the form.  If child has any medical issues, the child must be referred to a medical practitioner.  You should also be aware of any existing risk factors such as pallor, shortness of breath, dizziness, fatigue, or high blood pressure.  If any of these exist, referral to an appropriate medical practitioner or health professional is also necessary.
Modify Fitness Terms That Have Negative Connotations

Many fitness terms may have negative connotations, meaning the word may have an associated meaning of a word or expression in addition to its explicit or primary meaning for the individual.  Here are a few suggestions of words that can be used that could have a more ‘positive’ connotation.

	Possible negative connotation
	Possible positive connotation

	Test
	check, experiment, trial, trial run, try

	Cardiovascular
	Heart pumping

	Fat
	big, broad, heavy, heavyset, hefty, husky, solid

	Obese
	heavy

	Mentally disabled
	challenged

	Normal
	Common, average, natural, regular, typical

	Diet
	count calories, eat sparingly, lose weight, reduce, slim down, watch weight

	Lifting weights
	Working out


Assessments and Assessment Techniques
Each child should be given a ‘Baseline Assessment’ on the following areas:  

· Cardiovascular – ‘Beep Test’

· Growth - BMI

· Muscular strength and endurance – curl ups

· Flexibility

· Sit and Reach Test

· Shoulder flexibility

· Functional motor skills

· Agility

Make sure that when constructing assessment Instruments, each test has reliability and validity.  Test reliability means that test can be repeated over time and produce the same or similar result.  Test validity identifies that the test measures what it is supposed to measure.
Tests should elicit individual motivation and should have a ‘game-like’ element, be fun and non-threatening.  When working with the child (and his/her parents), set appropriate goals.  Explain test aims in easy terminology.  The test order should be progressive; meaning the tests should start at the easiest and to the ‘hardest’.  It is imperative that the child uses the correct technique.  When you see the technique is getting ‘sloppy’ which could end in injury, stop the test immediately.  
Other safety considerations include: 
· Have a safe and controlled environment

· Have parents / guardians present

· Have adequate space and appropriate environment (e.g., privacy)
· Allow parents / guardians to ask questions

· Allow child to explore the testing equipment

· Allow adequate warm-up and cool-down

· Give appropriate hydration

· Make experience fun and interactive

· Stop testing if child becomes dizzy or fatigued

Some of the needs and expectations of a child or adolescent client could be recreational, social and improving fitness levels and motor skills.
Children seem to have more condition today than years ago, thereby requiring special needs.  Some of these conditions include diabetes, overweight and obese, hypermobility, asthma and other respiratory problems, attention deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD).  With many of these conditions, the children and adolescents are on medications.  All these must be considered when working with children as well as designing programs. 
In today’s multi-cultural society, there are many cultural and social differences the trainer must be aware of such as modes of greeting, fare-welling and conversation.  Additionally, it is important to be cognizant of one’s body language, including use of body gestures and the formality of language.  Sometimes even the style of clothing can be offensive (e.g., low cut tops on women).
The motivational techniques that are used with adults are similar to the techniques you would use for children and adolescents (e.g., goal setting, positive feedback, etc.).  One main difference is to have the foundation of play in exercise prescription.  Children want to have fun, which is usually based on play.
Planning an exercise program for children is similar to designing one for adults.  Make sure you address the following when planning and designing an exercise program for children and adolescents: 
· Identify client needs and goals 

· Outline the session components

· Select activities and exercises that match the children’s physical and psychological maturity

· Consider the appropriate order, sequence and progression of exercises (same as for adults) as well as the duration, intensity, volume

· Consider the coordination and motor development of the child

· Consider any communication difficulties, social needs and behavioural issues of the child

· Appropriate music selection (If applicable)

· Safety considerations (including equipment)

Many times equipment is not suited for the size of the child which can then increase the risk of injury.  The table below highlights some safety areas to be aware of when using particular forms of equipment. 

	Equipment
	Safety considerations / Risk

	Age specific strength training / resistance equipment
	Too heavy weights

Poor technique

Repetition range too low

Lack of stabilisation for joint structure



	Cycle ergomoters


	Inadequate familiarisation

Poor maintenance

Inappropriate protocols

Incorrect seat height 



	Rowing machine


	Incorrect technique



	Treadmill


	Inappropriate safety bars (too high)

Incorrect protocols when conducting a test

Incomplete maintenance



	Outdoors 
	Be aware of the ‘elements’

Access to toilets and first aid supplies




The exercise program will have the components of fundamental motor skills, cardiovascular exercise (for age variations), resistance training, and flexibility.  Because different age groups may have different needs, consider variations for the following: 

· session structures for different ages

· coordination and motor development

· communication and instructional skill difficulties

· behavioural change and social needs

· exercise requirements for different stages of development

Modifying your instructional skills is important especially where there are transitions between exercises or games and session structure variations.  Use verbal and visual instructions relevant to the age group.  It is best to use the “Sandwich Technique” when doing technique correction: The Sandwich Technique is simple: Commend, Recommend, and Commend.  Commend what they are doing can be done differently (better) – hence, recommend.  Once the client performs the ‘new’ task, commend them on his/her performance.

As with any exercise repertoire, you must consider the contraindications and modifications.  Modifications could include accommodating the physical changes and health conditions associated with developmental age and/or the social and psychological changes that occur with children.  You must also take into account the variations to provide differing intensities, the level of participant skill that is required, the potential for combinations, and exercise selection.  

Elements of Training & Training Progression by Age Group 

	Age
	Resistance Training
	CV Training
	Flexibility

	11 – 14 years old 
	· Teach basic exercises
· Increase volume
· Incorporate sport-specific training 
	· Basic cardiovascular training
· Continue incorporating game-like elements, but with a higher focus on eliciting physiological responses
· Reduced rest breaks
· More sport / activitiy specific
· Programming based on the child’s goals 
	· Dynamic stretching
· Static stretching of postural muscles due to rapid increases in growth
· Yoga or tai  chi stretches 

	14 - 15 
years old 
	· Increase volume
· Teach technique on more complex lifts 
	· Increase volume
· Increase intensity
· Emphasis on developing a CV base
· More structured activities 
· Emphasis on the physiological requirements of the child’s goals 
	· Dynamic and static
· Introduction of sport specific stretching 

	16 +
years old 
	· Progress to adult programs according to maturity and training age 
	· Progress to adult programs according to maturity 
	· Progress to adult  flexibility programs according to training age and maturity 


Reference: Attridge & Felice, 2008. Fitness Trainer Essentials, p. 385.

Each exercise session should be evaluated according to participant and or caregiver feedback as well as your personal reflection.  Provide feedback on client’s progress and any changes recommended. Also, determine modifications to the exercise plan where relevant.
Exercise and physical activity does have injury risks.  Some of the reasons that can contribute to injury are:

· inadequate skill and physical preparation;
· overtraining;
· biomechanics and exercise technique;
· physical and mental preparation; and, 

· fatigue and recovery.
The most common injuries include: 
· Sprains and strains

· Growth plate injuries

· Repetitive motion injuries

· Heat exhaustion

· Dehydration

· Bruises

· Osteochondroses (a self-limiting developmental derangement of normal bone growth, primarily involving the centers of ossification in the epiphysis)
· Osgood-Schlatter disease (a painful knee condition that tends to affect adolescents; Boys are affected more than girls)

· Sever’s disease (a common heel injury in kids, is due to inflammation (swelling) of the growth plate in the heel.)
· Larsen-Johansson disease (an overuse injury which creates an inflammation of the bone at the bottom of the patella, where the tendon from the tibia attaches)

· Frielberg’s disease (painful condition mostly affecting the 2nd metatarsal head)

· Panner’s disease (rare but painful bone condition linked to overuse of the elbow)
· Patello-femoral pain syndrome; patella tendonitis

· Shoulder instability

· Joint hyper-mobility

· Female athlete triad: A combination of three conditions: disordered eating, amenorrhea (loss of a girl's period), and osteoporosis (a weakening of the bones).
As personal trainers, it is important to discuss health eating habits with not only the child but also the parents.  The discussion should cover energy balance, dietary guidelines for children and young adolescents, fuel for exercise and minimising post-exercise fatigue and maximising recovery, hydration levels, and specialised dietary interventions requiring referrals.
It is important to have a good network with medical or allied health professionals.  Among your network include the minimum: 
· general practitioners

· medical specialists 

· pediatricians
· accredited exercise physiologist

· physiotherapist

· occupational therapist

· accredited practising dietician 

· osteopath

· chiropractor 

· diabetes educator

· child psychologist / counselor 

· podiatrist

Communicating with Children and Adolescents

Set service policies on response to behavior.  For example, record accurate documentation of an incident that occurs including reporting it to colleagues and more senior workers.  You must communicate with the children and their parents / guardians the limits and guidelines, out of bounds areas, expectations about behaviour with other children/adults, and procedures for health and safety.
The style of communication can be formal or informal which also takes into account one’s tone of voice.  Be aware of your communication of care and respect in your interactions. Whether you are noisy or quiet, rougher or gentler, verbal or physical – it will depend on the child's age, the child’s developmental stage, the child's needs, abilities, and personality.
Promoting Positive Behaviour


Make sure you communicate the guidelines, especially those new to the service.  These guidelines must be communicated to the children and the parents/guardians as well as the potential users of the service and relief or other staff.  The application of guidelines and limits will vary according to the age of the child.  For toddlers, patiently respond, provide a consistent message, acknowledge feelings, and provide appropriate activities to release feelings.  Explain the reason for limit in simple terms to the child.  The written guidelines can be given to children which must be periodically reviewed
There are many different ways to communicate with children for consult and collaboration. These include: 
· Verbal and written and non-verbal

· In a group or individual discussions

· On regular basis and spontaneous

· Surveys/ evaluations

· Requests, chatting

· Discussions, meetings

· Suggestion boxes

· Anecdotal

· Listening to informal conversations

Risk Management, Policies & Procedures, and Regulatory Requirements

The influence of the worker’s response to a serious incident will depend on the following: 

· Needs of the child

· Family crisis

· Family stress and problems

· Major changes in the child's profile

· Location of incident

· Risk to child or others

· Other potential or actual consequences 

When working with children and adolescents, the ethical standards of respect, equality, fairness, suitability, and confidence all need to be taken into account, especially when assessing children.  

Safety must always be the number on priority.  Some of the safety factors and legal requirements when delivering exercise programs to children and adolescents include: 
· Staff ratios

· Behavioural or medical problems

· Duty of care responsibilities

· 'Sunsafe' policy

· Staff ratio for excursions

· High risk activities

· Weather

· Location of activity

When developing organisational policies and procedures to deliver exercise to children and adolescents, include the following: 
· Occupational Health and Safety;
· confidentiality of client information;
· client screening procedures;
· client referral procedures; and, 
· use and maintenance of equipment.
Alongside of developing organisational policies and procedures, legislation and regulatory requirements must also be included.  It is important to consider the following: 
· Occupational Health and Safety

· duty of care

· anti-discrimination

· copyright

· Licensing

· trade practices 

· consumer protection

· environmental

· business registration and licenses

· Child protection *

· privacy *

The Principal Act of the Child Protection Legislation is from the Commonwealth being the Family Law Act 1975.  Each State and Territory has its relative legislation.
· ACT: Children and Young People Act 2008

· NSW: Children and Young Persons (Care and Protection) Act 1998

· NT: Care and Protection of Children Act 2007

· QLD: Child Protection Act 1999

· SA: Children’s Protection Act 1993

· TAS: Children, Young Persons and their Families Act 1997

· VIC: Children, Youth and Families Act 2005; Child Wellbeing and Safety Act 2005

· WA: Children and Community Services Act 2004

Another very important Act is the Commonwealth Privacy Act 1988.  It has eleven Major Principles that dictate how personal information is collected.  It also provides guidelines how and when this collected information is provided to others.  Fitness trainers are required to adhere to the principles of the Privacy Act.  The list of the 11 principles can be found at http://www.oaic.gov.au/privacy/privacy-act/information-privacy-principles. 
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