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Chapter 1

Active Health and Fitness
Learning Objectives: 
❦ Fitness, Wellness and Active Living

❦ Physical Fitness

❦ Benefits of Fitness

❦ Barriers to Fitness

❦ Promoting Lifestyle Change

❦ Health Initiatives

❦ Trends in Fitness and Active Living
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The results are in! Scientific research clearly indicates an active 
lifestyle and regular exercise of mild to moderate intensity does 
produce a healthier, happier and more productive individual. Daily 

activity has been proven to reduce the risks of many illnesses and to pro-
mote positive feelings, attitudes and actions.

Armed with this information, you’d think it would be easy to encour-
age people to get active, but it isn’t!  According to Active Healthy Kids 
Canada’s Report Card on Physical Activity for Children and Youth —2007,  
91 per cent of Canadian children and youth are not meeting the country’s 
Physical Activity Guidelines for Children and Youth 1 while the Canadian 
Fitness and Lifestyle Research Institute (CFLRI) 2004 Physical Activity 
Monitor study showed that only 49 per cent of Canadians (aged 20 and 
over) are at least moderately active during their leisure time. 2

Many of the health problems facing people are considered hypokinetic 
diseases, meaning they are actually attributed to sedentary, unhealthy 
lifestyles. Although smoking remains the greatest threat to public health 
in Canada, poor eating habits, physical inactivity and their contribution to 
obesity are also critical public health challenges. Statistics Canada reports 
that two out of every three adults in Canada are overweight or obese while 
the proportion of obese children has nearly tripled in the last 25 years.
 
Obesity is one of the leading factors in heart disease and stroke, as well 
as in Type 2 diabetes, which affects an estimated 1.8 million Canadians. 
3  Over two and a quarter million Canadians are estimated to have all 
forms of diabetes. About a third of adults with diabetes are unaware that 
they have the condition. Diabetes is the seventh leading cause of death 
in Canada. 4

There is a great deal of concern about the level of inactivity in today’s 
youth. The majority of Canadian children and youth, aged 12 to 17, are 
not active enough for optimal growth and development (according to 
international guidelines).  Canadian girls are less active than boys, with 
only 12 per cent of girls (compared with 20 per cent of boys) considered 
active enough using these guidelines (Canadian Fitness and Lifestyle 
Research Institute, 2001). The average Canadian child is sedentary for 
three to five hours a day in front of a television. 5

 
Overweight is a serious health concern for children and adolescents. Data 
from two National Centre of Chronic Disease surveys (1976–1980 and 
2003–2004) show that the prevalence of overweight is increasing: for 
children aged two to five years, prevalence increased from 5.0 per cent to 
13.9 per cent; for those aged six to 11 years, prevalence increased from 
6.5 per cent to 18.8 per cent; and for those aged 12–19 years, prevalence 
increased from 5.0 per cent to 17.4 per cent. 6

The increases were seen for both boys and girls across all age groups 
except pre-schoolers. Many factors have contributed to the increasing 
rates of overweight and obesity. Changes in society, work and leisure 
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activity and eating patterns, leading to a rise in overweight and obesity. 
There has been a shift towards less physically demanding work, as well 
as an increased use of automated transport and passive leisure activities, 
such as television viewing and playing video games.  7

At the same time many children and youth have fewer opportunities to be 
physically active at school as physical education classes and time spent 
being physically active at school have been reduced. There are also fewer 
and fewer children walking to and from school. 8

 
Statistics Canada found a direct correlation between the amount of time 
youth spent watching TV and playing video games, and their likelihood 
of being overweight or obese.  Changes in our food environment, includ-
ing consuming larger portion sizes and the availability of a wide variety 
of inexpensive food, have also made it challenging to maintain a healthy 
weight. 8
 

In 2002, an average Canadian consumed 2,788 kcal per day, compared to 
2,356 kcal in 1991. 9  In 2004, seven out of 10 children aged four to eight 
had less than five servings of vegetables and fruit a day. (At ages nine to 
13, 62% of girls and 68% of boys did not meet the minimum.  Consump-
tion was somewhat higher among adults, but around half fell short of the 
five-serving minimum. 10

The B.C. Ministry of Education reports that for the year 1999/2000, only 
17 percent of Grade 11 and 14 percent of Grade 12 students enrolled in 
Physical Education. 11  Due to a change in the question asked on the Min-
istry’s Annual Satisfaction Survey, the measure presented in the 2006/07 
– 2008/09 Service Plan — the rate of physical activity in K-12 students 
— is still under development. The new question measures the percentage 
of students who engage in physical activity for at least 30 minutes per day, 
for at least five days per week. Baseline data for this measure indicates that 
49 per cent of students meet this standard. Changes to the question were 
made to bring the measure in line with Canada’s Physical Activity Guide 
to Healthy Active Living (for children and youth). 12

So, it appears that even though most people understand the vital role that 
physical activity can play in promoting health and preventing disease, the 
reality is that we are facing an alarming trend towards inactivity and an 
increase in hypokinetic disease.

The challenge now facing the fitness industry, health care professionals, 
educators and parents is to:
a) understand the barriers preventing people from being active;
b) educate people about the benefits of exercise;
c) provide creative, effective ways to get people moving.
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Health Canada has issued national activity guidelines and handbooks of-
fering a fresh and more progressive look at exercise and fitness programs.  
These guidelines show how easy it is to get started and as individuals de-
velop an active lifestyle and begin to experience some health benefits, many 
will want to progress to a more organized, regular exercise program.

Health Canada’s Physical Activity Guide shows the following classifica-
tions of fitness and active living.

Active Lifestyle:  Daily, 60 minutes accumulated movements, activi-
ties.

Mild:  Three times/week, 30 minutes, low intensity.

Moderate:  Three to four times/week, 30-45 minutes, 
 moderate intensity.

Advanced:  Four to five times/week, 60-90 minutes, 
 moderate to high intensity.

Competitive: Four to six times/week, 60 + minutes, 
 high to maximum intensity.

The Recipe for Personal Wellness

Combine the following ingredients for a delicious life (no baking required).

Take a daily balanced diet, with an active lifestyle and mix thoroughly.

Add a pinch of moderate enjoyable exercise, a batch of fun and laughter and sprinkle in a love of work (or 
study or both). 

Then pour in some good sleep, quality time with family, friends and self. Mix constantly with kindness and 
compassion. 

Repeat Recipe Daily and Enjoy!
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Chapter 2

The Skeletal System
Learning Objectives:

❦ An Introduction to the Human Body

❦ The Structure and Function of Bones

❦ The Skeletal System

❦ Bones of the Body
 
❦ The Structure and Function of Joints

❦ Joints and Their Actions 
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Welcome to the world of human anatomy, and physiology. You are  
quickly going to discover how phenomenal your body really is and  
how much there is to know about the physical house you were 

born in and live in every day.

Anatomy: The science and relationships of the body’s structures.
 
Physiology: The science of how the body functions.
 
Exercise Physiology: The study of how the body responds to exercise.

Organizational Levels of the Body
The body is comprised of six interconnecting levels of organization.

Chemical: Chemicals are atoms and molecules involved in various reac-
tions in the body (e.g. water, hemoglobin).

Cellular: Cells are combinations of molecules with a common purpose 
(e.g. fat cells, red blood cells).

Tissue: Tissues are groups of cells with a common purpose or function 
(e.g. skin, muscle, connective tissue).

Organ: Organs are made of two or more tissues which work together to 
perform various functions in the body (e.g. lungs, liver, intestine).

System: Systems are groups of organs working together for specific pur-
pose (e.g. respiratory system, digestive system, nervous system).
  
Organism: Organism refers to the whole body, where all levels work 
together to create a relatively stable environment, a state of homeostasis, 
which is necessary for life.

Anatomical Position
When discussing the anatomy, or parts of the body, it is important to 
understand the anatomical position and the terminology used to describe 
the body and how it moves. The anatomical position is the universally 
recognized reference position when discussing the body. It is an upright 
standing position with the palms open and facing forward.
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Axis: 
Is a vertical line that runs 
from the top of the head to 
the space between the feet, 
through the body’s centre 
of gravity. 

Anterior view
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Classification of the Skeleton
There are two types of skeleton in the body, the axial and the appendicu-
lar.

A. Axial Skeleton — The bones arranged along the longitudinal axis of 
the body are called the axial skeleton. It is the primary support structure 
of the body and consists of 80 bones.

B. Appendicular Skeleton — The appendicular skeleton contains the 
bones of the appendages or limbs.  It allows for movement of the body 
and consists of 126 bones. 

Axial Skeleton
A. Skull
cranium (8), face (14)
B. Hyoid
above Adams apple (1)
C. Auditory Ossicles
ear bones (6)
D. Thorax
sternum (manubrium, body, xiphoid process) (1), 
ribs (24)
E. Vertebral Column
cervical, thoracic, lumbar, sacrum, coccyx (26)

Appendicular Skeleton
F. Shoulder Girdle (Pectoral Girdle)
clavicle (2), scapulae (2)
G. Upper Extremities
humerus (2), ulna (2), radius (2),carpals (16), 
metacarpals (10), phalanges (28)
H. Pelvic Girdle
hip, pelvic or coxal bone (2)
I. Lower Extremities 
femur (2), tibia (2), fibula (2), tarsals (14), 
matatarsals (10), phalanges (28)

A

The Axial Skeleton

C

B

E
D

G

The Appendicular Skeleton

F

I

H

I

H
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Chapter 3

The Muscular System
Learning Objectives:

❦  An Introduction to Muscles

❦  An Introduction to Muscles

❦  Principles of Muscle and Joint Action
   
❦  Anterior Skeletal Muscles

❦  Posterior Skeletal Muscles

❦  Detailed Muscle Charts

❦  Know What’s Moving

❦  Major Muscle Pairs
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T here are over 650 muscles in the body, which make up approximately  
36 percent of body weight for women and 42 percent for men.  Volun- 
tary muscles are under conscious control (you lift your arm 
when you want to), whereas involuntary muscles (like the heart 

muscle) contract without any conscious effort.

There are three main types of muscle; smooth, cardiac and skeletal.  Hu-
mans rely on 430 voluntary skeletal muscles for control of body movement 
and 220 involuntary muscles for control of bodily functions.

Function of Muscle
Motion — Skeletal muscles control the main movements of the body and 
they require nervous stimulation to contract.  Some movements take days 
or months to coordinate (e.g. learning to swim front crawl) whereas others 
occur without any conscious thought (breathing).

Stabilization — Postural skeletal muscles are constantly contracting to 
stabilize the body either in stationary positions (sitting or standing) or in 
motion (walking or running).  The deepest layers of muscle (those closest 
to the spine) play a key role in this function.

Heat Production — Muscles contribute to one half of the body’s energy 
use at rest and they produce most of the body’s heat. Since heat is a by-
product of muscular contraction, we produce more heat when exercising 
and less heat when sleeping. Shivering is the contraction of many muscles 
and is the body’s natural method of producing more heat to keep warm.

Regulation and Transportation — Smooth muscles help control the 
transportation of substances through the body.  Circular smooth muscle 
tissue called sphincters can open and close outlets to various organs, 
regulating the volume of material entering and exiting. Blood flow is 
regulated by blood vessels which enlarge (vaso-dilation) and shrink (vaso-
constriction). 

Types of Muscle Tissue
Smooth Muscle
Smooth muscle is so named because of it’s smooth appearance (no cross-
striations) under a microscope. Smooth muscle is usually located in the 
walls of hollow organs such as the urinary, digestive, respiratory and re-
productive ducts, blood vessels and gastro-intestinal tract. It functions to 
help move materials (urine, food, feces, blood etc.) through these organs. 
Smooth muscle is under involuntary nervous control.

Cardiac Muscle
Cardiac muscle, as its’ name suggests, is the muscle tissue of the heart. 
It is striated, meaning it has many cross-striations which are observable 
under a microscope. It functions to control the rhythmic beating of the 
heart (which forces blood to the lungs and to the rest of the body). Cardiac 
muscle is under involuntary nervous control and it beats at an average rate 
of approximately 70 beats per minute. If removed from the body and bathed 
in a specific chemical solution, cardiac muscle fibers will continue
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The Posterior Skeletal Muscles
Posterior Superficial View      

Upper Trapezius
Poste-
rior Del-
toids
Triceps

Latissimus Dorsi
Forearm
Extensors

Mid Trapezius

Lower Trapezius

Gluteus Medius

Gluteus Maximus

Semitendinous
Biceps Femoris

Soleus

Gastrocnemius

Anterior Superficial View      

Neck Extensors

Posterior Deep View      

Quadratus
Lumborum

Levator 
Scapulae

Rhomboids

Erector
Spinae

Gluteus 
Minimus
Piriformis

Rotator Cuff

Multifidus

NOTE
In the next section of muscle 
charts, focus on learning 
the muscles marked with an 
asterix *.

Semimembranosus
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Muscles — Over 650 muscles in the body, which make up approximately 
36 percent of body weight for women and 42 percent for men.  Voluntary 
muscles are under conscious control, whereas involuntary muscles contract 
without any conscious effort.

Main Types of Muscle — smooth, cardiac and skeletal. 

Function of Muscle — motion, stabilization, heat production, regulation 
and transportation.

Motion — Skeletal muscles control the main movements of the body and 
they require nervous stimulation to contract.

Stabilization — Postural skeletal muscles are constantly contracting to 
stabilize the body either in stationary positions or in motion.  The deep-
est layers of muscle (those closest to the spine) play a key role in this 
function. 

Heat Production — Muscles contribute to one half of the body’s energy 
usage at rest and they produce most of the body’s heat.

Regulation and Transportation — Smooth muscles help control the 
transportation of substances through the body.

Types of Muscle Tissue — Smooth, Cardiac, Skeletal

Smooth Muscle — Smooth muscle is smooth in appearance (no cross-
striations) under a microscope. Smooth muscle is usually located in the 
walls of hollow organs such as the urinary, digestive, respiratory and 
reproductive ducts, blood vessels and gastro-intestinal tract. It functions 
to help move materials through these organs. Smooth muscle is under 
involuntary nervous control.

Cardiac Muscle — Cardiac muscle is the muscle tissue of the heart. It 
functions to control the rhythmic beating of the heart (which forces blood 
to the lungs and to the rest of the body). Cardiac muscle is under invol-
untary nervous control and it beats at an average rate of approximately 
70 beats per minute.

Skeletal Muscle — Skeletal muscle is composed of hundreds to thousands 
of cells called fibers. Skeletal muscles shape the body and lie in layers 
identified as superficial and deep.  This tissue is striated and is under vol-
untary nervous control.  Skeletal muscle contractions are rapid and strong 
compared to cardiac and smooth muscle contractions.

Principles of Muscle and Joint Action — Muscles attach to the skeleton 
by way of tendons.  For each muscle, there are two main attachment sites. 
The proximal attachment is called the point of origin and the distal at-
tachment is called the point of insertion. Muscles can cross one or more 
joints. When they contract, they shorten to pull the point of insertion 
towards the point of origin (in most cases), thus causing movement at 

Summary

How Muscles Move 
— Teaching Tips

Analyze muscle and 
joint movements from 
anterior view:
Flexion is when the 
angle between two le-
vers (bones) decreases, 
comes closer together at 
the fulcrum (joint).

Extension  is  when 
the angle between two 
levers (bones) is in-
creasing at the fulcrum 
(joint), getting larger.

When describing mus-
cles in movement we:
1.  See what joints the 

muscle is crossing
2.  Analyze the joint 

action in the contrac-
tion or stretch move-
ment

3.  Then add the name 
of the muscle to the 
joint action and the 
name of joint. Say:

1.  The muscle name: 
e.g. “The Gastroc-
nemius ...

2.  The Joint Action: 
is flexing (or extend-
ing) ...

3.  The Name of Joint: 
the knee joint.”
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Chapter 4

Muscle Structure
and Function
Learning Objectives:

❦ Structure of Skeletal Muscle — A Microscopic View

❦ Muscle Fiber Characteristics 

❦ The Neuromuscular Connection

❦ The Sliding Filament Theory of Muscular Contraction

❦ Types of Muscular Contraction

❦ Types of Muscle Fiber

❦ Factors Affecting Muscle Performance

❦ Muscle Fiber Adaptations to Training
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Structure 
of Skeletal 
Muscle

In Chapter 3, we learned about the different types of muscles in the body,  
including their location and basic function. Next we will take a closer  
look at skeletal muscle fibers, to learn how they actually contract and the  

factors affecting the amount of force they can generate.

We will begin, therefore, with a look at the structure of muscle fibers and 
the connection between the muscle and the nerves.

Skeletal muscle can be analysed by looking at the muscle as a whole and 
then breaking it down into its’ smaller components or layers. Each layer 
of muscle tissue is surrounded by a wrapping of connective tissue, or 
fascia, much like a wrapping of cellophane. These many layers of fascia 
come together at the ends of the muscle and extend beyond to form the 
tendon sheaths, or tendons (A), which attach the muscle to the periosteum 
of the bone.

The main bulk of the muscle is called the muscle belly (C) and it is wrapped 
in connective tissue called the epimysium (B). Within the muscle belly 
are smaller bundles of muscle fibers, called fasciculi (D), and these are 
wrapped in the perimysium. The individual muscle fibers or muscle cells 
(E) are no larger than strands of hair and are surrounded by the endomy-
sium and sarcolemma. Each muscle fiber is made up of smaller myofibrils 
(F) which extend the entire length of the fiber.

The myofibrils contain the contractile components of the muscle, the my-
osin (G) and actin (H) protein filaments or myofilaments. Actin is thin and 
light in colour while myosin is thick and dark.  They interlink repeatedly 
along the myofibril, giving the muscle a striated look.  Each actin filament 
contains a Z-disc, (dense connective tissue regions shaped like pancakes) 
which divide the myofibril into compartments known as sarcomeres (the 
area between two Z-discs).

It is within the sarcomeres that the contraction or shortening occurs, so the 
sarcomere is known as the main contractile unit of muscle fiber. 

Muscle Fiber Characteristics 

Muscle fibers share four common characteristics:
Excitability —  they can be stimulated by nerves
Contractility — they can contract or shorten
Extensibility —  they can be stretched or lengthened
Elasticity — they can return to their resting length after they’ve bee
stretched
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Types of Muscle Contractions
The tension created by the sliding of the actin and myosin is known  
as active tension and this tension passes into the connective tissue  
wrappings of the various layers of the muscle as passive tension.  This 
tension or force transfers through the tendons, causing them to pull on the 
bones they are attached to.  This pulling force can either cause the bones 
to move, or it can hold the bones still. 

During exercise muscles work together to either create movement, assist in 
movement, or to stabilize the body. Muscle contractions which cause move-
ment at the joint are called isotonic (or dynamic) while muscle contractions 
which do not cause movement are called isometric (or static).

Isometric (Static) Contraction
In an isometric contraction, the muscle generates force while the joint angle 
remains the same. For example, if you push against an immovable object, 
the muscles contracts but there is no movement at the joints. Strength gains 
do occur with this type of contraction but are limited to the specific joint 
angle(s) at which they occur. Therefore, if you hold a weight with your 
arm bent at a 90 degree angle, the muscle will get stronger, but primarily 
at that specific arm position. Isometric training does have its benefits, 
however.  It can be done anywhere, it teaches mind-to-muscle control, it 
is an important component of stabilization and it is especially useful for 
anyone with limited joint mobility.

Isotonic (Dynamic) Contraction
In an isotonic contraction, the force generated causes movement at the 
joint.  This type of contraction occurs during most activities.  There are 
two phases to an isotonic contraction. 

1. Concentric Phase — force is generated as the muscle shortens and 
the joint angle changes (e.g. bending the elbow to bring a weight 
towards the shoulder). This is also called the positive or working 
phase. 

2. Eccentric Phase — force is generated as the muscle lengthens 
and the joint angle changes (e.g. straightening the elbow to lower a 
weight back to a straight arm position). This is also referred to as the 
negative or releasing phase and during this phase more weight can be 
moved than in the concentric phase.
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Types of Contractions Summary Table

Isometric
In an isometric contraction, the muscle gener-
ates force while the joint angle remains the 
same. Strength gains do occur with this type 
of contraction but are limited to the specific 
joint angle(s) at which they occur. Isometric 
training does have its benefits, however.  It 
can be done anywhere, it teaches mind-to-
muscle control, it is an important component 
of stabilization and it is especially useful for 
anyone with limited joint mobility.

Isotonic
In an isotonic contraction, the force generated 
causes movement at the joint.  This type of 
contraction occurs during most activities.  
There are two phases to an isotonic contrac-
tion.

Isotonic Concentric
Concentric Phase — force is generated as the 
muscle shortens and the joint angle changes 
(e.g. bending the elbow to bring a weight 
towards the shoulder). This is also called the 
positive or working phase.

Isotonic Eccentric
Eccentric Phase — force is generated as the 
muscle lengthens and the joint angle changes 
(e.g. straightening the elbow to lower a weight 
back to a straight arm position). This is also 
referred to as the negative or releasing phase 
and during this phase more weight can be 
moved than in the concentric phase.

Training and
Examples

Described Characteristics

5-10 maximal contrac-
tions of five second in-
tervals for each specific 
joint angle required.

To increase intensity, 
increase number of 
repetitions or increase 
duration (time) to a 
maximum of 10 sec-
onds, 3-10 reps.

Examples:
Holding a child, gro-
ceries or wood in one’s 
arms, carrying buckets 
of water, moving furni-
ture, pushing against a 
wall, cutting hair

Lifting and lowering 
a barbell, sit up and 
return to resting length, 
pulley and cable equip-
ment exercises.

Up-phase of a chin-up, 
a squat, a barbell curl, 
a sit up. Picking up a 
child, furniture, wood.

Down-phase of  a chin-
up, sit up, barbell curl, 
squat.
Setting down a child 
gently, lowering wood 
or furniture into a spe-
cific place slowly, con-
trolled moves.

Table 4.1

Force is generated by the 
contraction of the muscle 
held at a specific joint an-
gle.
Can be used to develop 
strength at specific joint 
angles to prevent injury and 
for specific living skills.

Force is generated by the 
contraction of the muscle 
through a range of motion, 
against an applied resist-
ance.

Force is generated while the 
muscle shortens against the 
applied resistance.

 

Force is generated while the 
muscle lengthens against 
the applied resistance.

Tension develops with-
out a change in joint 
angle.

Tension develops while 
joint angle changes.

Tension develops as joint 
angle decreases and mus-
cle shortens.

Tension develops as joint 
angle increases and mus-
cle lengthens.
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Chapter 5

Principles of
Human Movement
Learning Objectives: 
❦ Movement Analysis
 • Prime Mover, Assistant, Opposing, Stabilizer
 • Single Joint/Compound Movements

❦ Biomechanical Principles
 • Force
 • Resistance
 • Velocity
 • Levers
 • Gravity
 • Stability

❦ Posture
 • Postural Analysis
 • Correcting Common Postural Problems
 • Postural Stabilization
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Movement 
Analysis

This chapter will provide a more detailed overview of human movement,  
including the different roles muscles play to control, assist or support  
movement and the different biomechanical factors that affect the 

way we move.  We begin with another look at muscle function.

Skeletal muscles work in partners, or pairs around the joints. Grouped 
together on opposite sides of the bones (e.g. anterior/posterior or medial/
lateral), they pull on one side to create flexion (or adduction) and pull on 
the other side to create extension (or abduction). When a muscle or muscle 
group contracts on one side of a joint, the muscle(s) on the opposite side 
must relax and lengthen to allow the movement to occur.  This is called 
an agonist – antagonist relationship.
We also have muscles that assist the movement at a joint (because they 
cross the same joint) and we have muscles that contract to stabilize the 
body, or part of the body, holding it still during the movement.  Therefore, 
we can identify four different roles that muscles play.
Agonist (Prime Mover) — This is the muscle that is primarily responsible 
for a given movement. When more than one muscle crosses the joint, it is 
generally the larger muscle which will be the prime mover. For example, 
both the hamstrings and the gluts cross the hip joint, but in a hip extension 
exercise, the gluteus maximus (being the larger muscle at the hip joint) is 
considered the prime mover.
Antagonist (Opposing Muscle) — This is the muscle that opposes the 
action of the prime mover. It is usually on the opposite side of the joint 
and it relaxes and stretches while the prime mover contracts. For example, 
in a hamstring curl the quadriceps must relax to allow the hamstring to 
contract.
Synergist (Assisting Muscle) — This is the muscle group that assists the 
prime mover. It crosses the same joint but is smaller in size, or it may be 
causing movement at a secondary joint that is also involved in the exer-
cise. For example, the synergist in a shoulder press (military press) is the 
triceps.  The deltoids control the movement at the shoulder and the triceps 
control the movement at the elbow.

Stabilizer — This is the muscle group which holds the body, or parts of the 
body, rigid while other parts of the body are moving. For  example, in  a

The Muscle Team Players

Name Purpose or Function 
Prime Mover or Agonist The muscle primarily responsible for the joint movement. 
Opposing or Antagonist The muscle on the opposite side of the joint which relaxes and 
 lengthens while the prime mover contracts. 
Assistant or Synergist The muscle which helps the prime mover perform the joint movement, 
 or which performs a secondary joint movement. 
Stabilizer The muscle which holds the body, or parts of the body still 
 during the movement.  

Table 5.1
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Chin level 
with ground.

Shoulders in 
line with hips

Neutral pelvis

Knees soft.

Feet parallel 
and shoulder 
width apart; 
weight evenly 
balanced

Head di-
rectly over 
trunk. 

Ears over 
shoulders.

Scapulae 
flat against 
back.

Tail bone 
dropped 
(lowered) 
to lengthen 
the spine. 
Buttocks 
relaxed.

Figure 5.5

Postural 
Alignment 
and 
Stabilization

P roper posture is important for many reasons. It contributes to opti- 
mal function and performance by allowing greater range of mo- 
tion in the joints, it reduces the amount of external forces acting  

on the body thereby reducing the risk of injury, and it also enhances a 
positive self-image.

Many people develop poor posture due to unconscious habits that become 
increasingly difficult to correct with age. Poor posture limits function, 
predisposes one to injuries due to increased stress on the joints and it can 
lead to health problems such as headaches, dizziness and even impaired 
respiration.

Joint stiffness, tight or weak muscles and habitually poor movement pat-
terns can all reinforce postural problems. It is important, then, to identify 
postural problems and perform regular corrective exercises to improve 
alignment.

Postural Analysis
This exercise involves one partner observing and recording 
another partner’s posture. Stand with back to a wall. Stand 
upright but as relaxed as possible (See Figure 5.5).

Check Points (Lateral View)
1. Ears over shoulders.
2. Scapulae flat against back and wall, not protruding like 
wings.
3. Shoulders over hips: not rounded, slouched forward, or 
arched behind the hips.
4. Center of hips over center of knee over the ankle.
5. Space between lower back and wall should range be-
tween one to two inches.
6. Space between neck and wall should range between one 
to two inches.

Corrective Action to Take
1. Pull head back and chin parallel to floor.
2. Retract and depress shoulder girdle.
3. Tilt hips forward and back, then rest in neutral posi-
tion.
4. Contract transverse abdominis, 
pulling muscle belly slightly in. Hold 
10-20 seconds and breathe.

Check Points (Anterior View)
1. Shoulders should be horizontal.
 (See Figure 5.6)
2. Hips should be horizontal

Figure 5.6
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Leg Drops
Movement Description
• lie supine on the mat
• bend knees to 90 degrees and bring knees over the hips
• keep arms and shoulders relaxed and on the mat during the exercise
• contract the transverse abdominis and maintain this contraction
• slowly lower one bent leg to the floor, then return to the start position
• increase or decrease the load by straightening or bending the leg

The goal of the exercise: To move slowly, keeping the pelvis stable (no 
arching in the back) throughout the exercise.
Variations/Modifications

• beginners may need to keep one foot on the floor close to the hips
• beginners may slide the leg out and back instead of lowering and lift-

ing
• for more challenge, lower both legs with knees bent
• for more challenge, perform this exercise supine on a foam roll

Back and Hip Extensor Exercises
Superman on the Ball
Movement Description
• lie prone over the ball
• place feet shoulder width apart, toes touching the floor
• place both hands on the floor slightly wider than the  
 shoulders
• slowly raise one arm and the opposite leg simultane- 
 ously.

The goal of the exercise: To maintain spinal stabilization 
throughout the exercise.  Keep the movement slow and 
controlled and avoid hyperextending the back and neck.

Variations/Modifications
• use legs only  or arms only
• exercise can be done prone on the floor, or from hands  
 and knees
• hold the position for 15-30 sec. per side to strengthen  
 the muscles through isometric contraction

Spinal 
Stabilization 
Exercises
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Chapter 6

Training Principles and 
Program Design
Learning Objectives:
❦ Exercise Physiology
 • Energy Metabolism
 • Energy Systems
 • Fuel for ATP Production
 • Steady State, Oxygen Debt and Deficit
 • Recovery from Exercise
 • Training the Energy Systems

❦ Master Training Principles
 • S.A.I.D.
 • Specificity
 • Progressive Overload
 • Recuperation
 • Training Threshold
 • Target Training Zones
 • F.I.T.T (frequency, intensity, type and time)

❦ Training Cycles and Adaptations
 • Training Cycle
 • Ceiling Effect
 • Maintenance
 • De-Training

❦ Program Design
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Energy for 
Exercise

This chapter will cover the physiological processes that occur during  
exercise and the fundamental principles that apply to all training pro- 
grams.  First, a look at energy metabolism and the various systems  

that provide the energy for exercise.  Then, the process of training and 
the guidelines that can be used to create programs that are specific to the 
energy systems and the components of fitness being targeted.

Exercise Physiology
During exercise, there is an increase in demand for oxygen.  The body 
responds by increasing the rate of breathing (to bring more oxygen into 
the body) and by increasing the heart rate (to bring more blood to the 
muscles).

To keep the muscles contracting during exercise requires ATP.  A small 
amount, about ten percent of what the body uses, is stored and immediately 
available for use in the muscles.  The rest, however, must be produced 
or metabolized by the breakdown of nutrients (primarily fats and carbo-
hydrates) that are consumed in the diet. These nutrients are broken down 
into their smallest structures during digestion and circulated in the blood 
as free fatty acids (fats) and glucose (carbohydrates).  These nutrients are 
transferred into the muscles through the walls of the capillaries (the small-
est blood vessels in the circulatory system) which surround each fiber.  
Once in the muscle fiber, these nutrients can be used to produce ATP.

Energy Metabolism
The production of ATP is called energy metabolism.  It occurs in the 
muscle fiber through chemical reactions which transfer food energy into 
chemical energy. The amount and rate of ATP required depends on the 
activity being performed.  Slower, less intense activities (walking, play-
ing the piano) require smaller amounts and a slower rate of ATP while 
faster, more intense activities (running, playing water polo) require larger 
amounts and a faster rate of ATP.  It is the amount and rate of ATP that 
determines whether the body will produce ATP aerobically (with oxygen) 
or anaerobically (without oxygen).

Aerobic Metabolism:
Aerobic metabolism is the production of ATP in the presence of oxygen.  
Most of the ATP in the body is produced this way.

Anaerobic Metabolism:
Anaerobic metabolism is the production of ATP without oxygen.  This 
occurs when the body needs a rapid burst of ATP for higher intensity 
exercise.
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* RM means Repetition Maximum (e.g. 10 RM is the max amount of weight 
that can be lifted 10 times).

Table 6.4

Target Training Zones     
Fitness

Component

Muscular Strength

Muscle Hypertrophy
General Fitness

Muscular
Endurance

Cardiorespiratory
Fitness

Flexibility

Body Composition

Frequency

3 x / week

3 x / week

3 x / week

3 - 5x / week

3 - 5x / week

3 - 5x / week

3 x / week

Intensity

2 - 4 sets
2 – 10 RM*

(75 – 95% of max)

2 - 4 sets
8 – 12 RM

(70 – 80% of max)

2 – 4 sets
12 – 20 RM

(60 – 70% of max)

60 - 90% of Max 
Heart Rate

Below Pain
Threshold

60 - 90% of Max 
Heart Rate

2 - 4 sets
12 - 20 RM

Type

Resistance training 
exercises

Resistance training 
exercises

Resistance training 
exercises

Cardiovascular 
exercise

Static stretching

Cardiovascular 
exercise

Resistance training 
exercise

Time

30-60 min total
1-3 min rest
between sets

30-60 min total
1 min rest

between sets

30-60 min total
30-60 sec rest 
between sets

15 -60 min

15-30 sec per 
stretch

15 - 60 min

30 - 60 min

Training the Various Components of Fitness
Each component of fitness has a generic target training zone which can be 
recommended for most people, with minor adjustments to meet individual 
needs.  Following is a summary of the basic training zones for each com-
ponent of fitness.
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Program 
Design

How to Set Up a Program

To be successful, fitness programs need to be based on sound train 
ing principles and be individualized to meet the unique health  
and lifestyle goals of each exerciser (easier to do individually,  

than in group settings). Following is an overview of the step by step ap-
proach to program design.

Steps to Program Design:
1. Set a Climate for Learning
2. Consultation and Clearance
3. Establish Goals
4. Design the Program
5. Teach the Program
6. Evaluate and Re-Design the Program

Step One: Set a Climate for Learning
Considering some of the barriers that prevent people from exercising, it’s 
extremely important to make people feel comfortable and safe before pro-
ceeding with a fitness program. This includes creating a relaxed and wel-
coming atmosphere, friendly interaction and positive communication. 

Step Two: Consultation and Clearance
This includes performing a health screen and getting informed consent 
from the group or client.

Health Screening — This is usually done with a medical questionnaire 
such as the Physical Activity Readiness Questionnaire, or Par-Q form, to 
ensure the client has no medical or health conditions which may put them 
at risk during the activity (see Chapter 11).

Liability Waiver — This involves providing information to the client(s) 
about the risks associated with exercise and requesting that they agree to 
personally accept these risks and waive the instructor or facility’s legal 
responsibility if there is a death or injury during the program. (see Chapter 
11).

Step Three: Establish Goals
This can be done with a written needs assessment or a verbal questionnaire 
to establish the client’s current fitness level, training goals and availability 
for exercise. It could also involve a formal fitness assessment provided 
by a certified fitness appraiser. This step should clarify the results the 
individual is wishing to achieve in the program. These are then written 
into specific goals.

Step Four: Design the Program
Once the client’s goals have been clearly identified, the program can be 
designed by translating these goals into trainable components of fitness, 
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Chapter 7

Muscular Strength 
and Endurance
Learning Objectives:

❦ Muscular Strength and Endurance Defined

❦ Benefits of Muscular Strength and Endurance

❦ Resistance Training

❦ Types of Resistance

❦ Exercise Ideas
 
❦ Training Guidelines

❦ Program Design
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 12There are many different methods and formats of resistance training, some  
requiring specialized weight training equipment and some that can be  
done at home with no equipment at all.

Equipment-Based Training
This type of training involves lifting, pushing or pulling an object to 
generate force in the muscles. The resistance is adjusted by increasing 
the amount of tension or by adjusting the amount of weight being lifted, 
pushed or pulled.

Resistance equipment is generally classified as either free weights (dumb-
bells, barbells, medicine balls, rubberized tubing or bands) or weight 
training machines (pulley and 
weight stack, computerized, 
electronic, or hydraulic). Free 
weights tend to be more func-
tional involving more postural 
stabilization, whereas machines 
are easy to use and capable of 
isolating muscle groups quite 
effectively.

Body Weight (Manual 
Resistance) Training
This type of resistance is created 
manually by moving the body 
or holding the body still against 
gravity or in a position of work-
load. Push-ups, chin-ups, planks and abdominal curl-ups are examples 

of manual resistance. In these exercises 
the resistance is adjusted by changing 
the body position to make the exercise 
harder or easier.  Manual resistance train-
ing requires effective postural stabilizing 
to maintain alignment and ensure proper 
technique.

Stability Training Equipment
If the focus of training is to improve the body’s core strength and stability, 
equipment such as exercise balls, foam rollers, discs and wobble boards 
can be used (although one must first be trained in their proper use).

Stability training is based on the concept that by reducing the stability of 
the training surface (base of support), the body learns to stabilize itself 
internally. Some equipment like exercise balls, are very adaptable and can 
be incorporated into regular weight training exercises (doing a dumbbell 
shoulder press while sitting on the ball) or they can be used to provide 
direct resistance (squeezing the ball between the legs) or they can be used 
as a surface for manual exercises (doing an abdominal curl up supine over 

Resistance 
Training
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Gluteus Maximus, Erector 
Spinae — Leg Lift

Gluteus Maximus, Quads  — Squats

Adductors — Leg Squeeze
❦

Adductors — Side Leg Lift

❦

Gluteus Maximus, Quadriceps — 
Step Up and Down

Lower Body 
Exercises

Exercises 
Ideas
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Program 
Design

__________________________________________________________
Intensity/Repetition Chart 
(Poliquin, 1986)

Strength Strength/Hypertrophy Hypertrophy Endurance
1 rep =  100% 6 rep = 83%   9 rep = 76% 13 rep = 69%
2 rep =  95% 7 rep = 80% 10 rep = 75% 14 rep = 68%
3 rep =  90% 8 rep = 78% 11 rep = 72% 15 rep = 65%
4 rep =  88%  12 rep = 70% 16 rep = 65%
   17 rep = 64%
   18 rep = 63%
   19 rep = 62%
   20 rep = 60%
__________________________________________________________

The Repetition Max Continuum
The following chart shows the continuum of repetitions and how they af-
fect the results of the program. Remember, RM refers to fatigue training 
or performing that number of reps at a particular weight.

__________________________________________________________
Repetition Max Continuum Chart
(Kraemer, 1984/85)

1 RM ....................... 8 RM ........................... 12 RM ......................20+ RM
•	 Strength	 •	 Hypertrophy	 •	 Endurance	 •
__________________________________________________________ 

Muscular Strength Training
The repetition range for strength training is usually 4-8 RM per set, 
although anything under 10 repetitions would be appropriate. Absolute 
strength and power training involves 1-4 RM and should only be attempted 
by experienced individuals ready for that level of intensity. In strength 
training, the work loads (weights) will be quite heavy since the repetitions 
are lower. Research shows that for strength gains the intensity of exercise 
should be 75 percent or higher (see Intensity chart). This type of training 
requires longer rest periods of one to three minutes.

Muscular Hypertrophy and General Fitness
The goal of increasing muscle size is best achieved by training at 8-12 
RM per set. It is also the range most often recommended for the general 
fitness enthusiast. This training involves a moderate-to-heavy work load 
and moderately high volume of repetitions. Rest periods of approximately 
one minute per set are also recommended for maximal gains.

Muscular Endurance
Muscular endurance training is appropriate for individuals performing 
activities requiring sustained or repeated muscular contractions or for those 
not focusing on muscular strength or size. Dynamic muscular endurance 
is best achieved in the 12-20+ RM range. In this type of training weights 
are lighter to facilitate the higher number of repetitions. Static endurance 
training will require isometric contractions which are held for 4-8 seconds 
and repeated anywhere from 5-10 times. Rest periods of 30-60 seconds 
are recommended.
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Flexibility
Learning Objectives:

❦ Definition of Flexibility

❦ Factors Affecting Flexibility

❦ Benefits of Flexibility 

❦ Physiology of Flexibility

❦ Flexibility Training

❦ Stretching Methods and Exercises
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Flexibility

Definition of Flexibility

F lexibility is the range of motion (R.O.M.) in a joint. It varies from joint  
to joint and is dependent on the surrounding anatomical structure, the  
extent of the joint’s normal use, injury or muscle tightness.

 
There are two types of flexibility, static and dynamic. Static refers to the 
range of motion in a joint held in a steady position while dynamic refers to 
the range of motion in a joint during movement. Most sports and activities 
involve both static and dynamic flexibility.

Flexibility is a trainable component of fitness which can be improved 
at any point in one’s life by incorporating consistent stretching into the 
regular fitness program.

Factors Affecting Flexibility
Flexibility is affected by many factors, some which can be changed (inac-
tivity, muscle tightness, poor posture and injury) and others which cannot 
(joint structure). 
 
Inherent Factors:
Since we are born with these factors, they cannot be greatly altered by a 
stretching program.
• the bony structure of the joint
• the structure, length and pliability of the joint capsule and surrounding 

ligaments 

Non-Inherent Factors:
These factors are changeable. They represent either temporary conditions 
or variables which can be manipulated to increase flexibility.
 
Activity:
During times of inactivity, we become stiff and less mobile. Active life-
styles and exercises which incorporate full range of motion are required 
to maintain “normal” joint movement.
 
Injuries:
An injury to a joint or its surrounding muscles, tendons or ligaments will 
temporarily decrease range of motion due to pain, scar tissue, swelling, or 
immobilization (from a cast or brace). Rehabilitation following any injury 
must include consistent stretching to return the joint’s normal R.O.M.
 
Muscle Extensibility:
The muscle’s ability to stretch is a major factor affecting joint flexibility. 
Tight muscles limit joint movement, while lengthened muscles allow 
greater movement. Stretching, therefore will directly affect flexibility, 
especially if done consistently and properly. Muscle extensibility is most 
easily affected when the muscle temperature and blood supply are increased 
(which happens during a proper warm-up). The colder the body, the longer 
the warm up should be.
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Hips
Hamstring — PNF Stretch

PNF Hamstring 
Stretch

1. Flex the hip into a passive, 
static stretch.

2. Contract against the 
resistance applied by 
partner.

3. Relax and stretch

Stretching 
Exercises

❦
❦

❦
❦

❦

Sample Pages 
from Chapters 1 to 12
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Knee and Ankle

Tibialis Anterior

Quadriceps

Hamstrings — seated stretch

Soleus

Stretching 
Exercises

Sample Pages 
from Chapters 1 to 12
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Chapter 9

Cardiorespiratory Fitness
Learning Objectives:

❦ Structure and Function of the Respiratory System

❦ Structure and Function of the Cardiovascular System 

❦ Cardiac Output, Stroke Volume, Blood Pressure,
 Valsalva Manoeuvre
 
❦ Training the Cardiorespiratory System
 
❦ Monitoring Target Heart Rate
 
❦ Cardiorespiratory Training Effects
 and Basic Testing Procedures
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The Cardiorespiratory System
 

The cardiorespiratory system is a combination of the cardiovascular 
and respiratory systems working together to deliver oxygen and 
nu-trients and remove carbon dioxide and other waste products 

from the body’s cells. The respiratory system (airway passages and lungs) 
brings oxygen in and carries carbon dioxide out, while the cardiovascular 
system (heart and blood vessels) transports these products through the 
body by way of the blood.
 
Cardiorespiratory fitness is the capacity of the heart and lungs to deliver 
oxygen and nutrients to the working cells and remove carbon dioxide and 
other waste products from these cells. Cardiorespiratory fitness is neces-
sary for the body to sustain activities over time. It is also necessary for 
maintaining a healthy heart and lungs and for preventing heart disease, 
the leading cause of death in North America.
 
Cardiorespiratory endurance can be defined as an ability to carry on 
or sustain an activity for an extended period. It involves a combination of 
cardiorespiratory fitness and muscular endurance.
 
Respiratory System 
Figure 9-1 below shows the respiratory system which is composed of the 
mouth and nose, pharynx (throat), larynx (voice box), trachea (windpipe), 
bronchi (two main branches), lungs, bronchioles (smaller branches), alveoli 
(tiny air-filled sacs), and finally one single alaveolus surrounded by capi

Cardio-
respiratory 
Systems

Did You Know?
• At rest we inhale and 

exhale between four 
and 15 litres of air 
per minute.

• We have five to six 
litres of blood in our 
bodies.

• The heart is a dou-
ble pump that pumps 
7,000-9,000 litres 
of blood every 24 
hours.

• Blood distribution 
will shift in the body 
according to where it 
is needed most.

• Cardio means heart 
and vascular means 
vessels.

• Arteries carry blood 
away from the heart 
and veins carry blood 
to the heart.

Pharynx

Esophagus
(to stomach)

Bronchii

Larynx

Epiglottis

Trachea

Bronchiole

Bronchiole

Alveoli (plural spelling)

Alveolus (singular spelling)

Capillaries

Pulmonary arteriole

02 and C02 exchange

Nose
Mouth

Figure 9.1



Sample Pages

The CFES Fitness Knowledge Course Sample Pages Sample-37

CFES Fitness Knowledge Course

Sample P
ages 

fro
m Chapter

s 1
 to

 12

The heart is comprised of cardiac muscle tissue. It is approximately  
the size of a fist and is located slightly left of the mid-sternum. It  
has four chambers, the left and right atria and the left and right 

ventricles. The atria collect the blood and pump it into the ventricles. The 
ventricles collect the blood and pump it to the lungs and to the rest of the 
body. This double pumping action is what makes the “thump bump” sound 
of the heart beat.

The heart pumps an average of 70 beats per minute which translates to over 
40 million beats per year. With long-term endurance training, the heart en-
larges and thickens (cardiac hypertrophy) and this allows it to pump more 
blood with each beat.

Anatomy of Heart and Blood Flow Sequence

Figure 9.4

8

7

6

5

4

3

2

1a   

1b   

The Heart 

Anatomy of Heart and Blood Flow Sequence
The diagram illustrates the blood flow sequence

through the heart.

To
lungs

To
body

From
body

From
body

 
1a. Superior Vena Cava: the 
major vein which receives deoxy-
genated blood from the upper body 
and carries it to the right atrium of 
the heart.
1b. Inferior Vena Cava: the major 
vein which receives deoxygenated 
blood from the lower body and 
carries it to the right atrium of 
the heart.
2. Right Atrium: receives deoxy-
genated blood from the superior 
and inferior vena cava; the blood 
then flows into the right ventricle 
filling it 70 percent, then the right 
atrium contracts forcing in the 
remaining 30 percent.
3. Right Ventricle: receives de-
oxygenated blood from the right 
atrium and then pumps it to the 
pulmonary artery.
4. Pulmonary Artery: receives 
deoxygenated blood from the right 
ventricle and carries it to the lungs 
for oxygenation.
5. Pulmonary Vein: receives 
oxygenated blood from the lungs 
and carries it to the heart’s left 
atrium.
6. Left Atrium: receives oxygen-
ated blood from the pulmonary 
vein; the blood then flows into the 
left ventricle filling it 70 percent, 
then the left atrium contracts forc-
ing in the remaining 30 percent.
7. Left Ventricle: receives oxy-
genated blood from the left atrium 
and pumps it to the aorta.
8. Aorta: the largest main artery of 
the body which receives oxygen-
ated blood from the left ventricle 
and carries it into the arterial 
system to be distributed through 
the body.
 

From
lungs5
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Target Heart Rate Training Zone
 Target Training Zone
❦ 100% Maximum Heart Rate
❦ 90% Target Heart Rate
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Chapter 10

Nutrition
and Body Weight Management

Learning Objectives:
 
❦ Nutrition Basics
❦ Canada Food Guide
❦ Healthy Eating Recommendations
❦ Energy for Exercise
❦ The Six Main Nutrients
❦ Body Composition
❦ Body Weight Management
❦ Eating Disorders
❦ Nutrition for Women
❦ Supplements
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Nutrition 
Basics

Staying healthy and having adequate energy for activity requires proper  
nutrition. The type and amount of food we eat will either enhance or  

inhibit our health, wellness and physical performance.

The body has three basic needs for food:
1. Energy;
2. Tissue growth and repair;
3. Regulation and maintenance of cellular functions.

Nutrients
The food we eat contains six main groups of nutrients, or substances, that 
the body needs to stay healthy. These are: 
Carbohydrates (CHO) Vitamins
Fats    Minerals
Proteins   Water

Each of these nutrients plays a different role or function (sometimes more 
than one) in the body. Fats and Carbohydrates are the primary sources of 
fuel for energy production, while Proteins, Vitamins, Minerals and Water 
are primarily responsible for tissue growth and repair and the regulation 
and maintenance of cellular functions.

Canada Food Guide
Health Canada new Canada Food Guide classifies food into four main 
groups and recommends a daily number of servings from each. Since 
each food group provides a certain set of nutrients, it’s important to eat 
a variety of foods from each group on a daily basis to ensure adequate 
nutrition. The food guide indicates that most of the diet should consist of 
fruits, vegetables and whole grains.

Energy for Exercise
The nutrients which are primarily used for energy production are carbo-
hydrates and fats. The percentage of each will depend on the amount  of 
nutrient stored in the body and on the intensity and duration of activity. At 
rest we burn approximately 70 per cent fats and 30 per cent carbohydrates. 
As exercise intensity increases, the percentage of carbohydrates burned 
will increase. As exercise intensity decreases and as duration increases 
the percentage of fat burned will increase.
 
We have plenty of fat stores in the body, but can only store limited amounts 
of carbohydrate. The fuel mix (percentage of each fuel burned) will be 
affected by the following:
• the duration and intensity of activity being done
• the individual’s fitness level
• the amount of nutrient stored in the body

At rest, we burn approximately 70 per cent fats and 30 per cent carbohy-
drates. As activity level (exercise intensity) increases, the percentage of 
carbohydrates burned will increase. As duration increases the percentage 
of fats burned will increase.
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Source: Health Canada, Eating Well with Canada’s Food Guide, 2007. For more 
information, interactive tools, or full copies of the new guide visit Canada’s Food Guide on-
line at: www.healthcanada.gc.ca/foodguide

Eating Well with Canada’s Food Guide

Figure 9.1
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Chapter 11

Exercise Safety
Learning Objectives: 
❦ Health Screening and Liability Release

❦ Exercise and Injury
 • Causes and Mechanisms of Injury
 • High Risk Exercises 
 • Guidelines for Joint Safety
 • Injuries and their treatment (classifications of injury,   

 musculoskeletal injuries, neurological conditions,  
   circulatory conditions, hot and cold conditions, 
altitude)

❦ Special Populations 
 • Youth
 • Pregnancy
 • Mature Adults
 • Chronic Health Conditions
 • Musculoskeletal Problems

❦ Facility Safety
 • Reducing the Risk of Injuries
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Health 
Screening 
and 
Liability 
Release

It is the responsibility of all fitness leaders to ensure the safety of their  
clients or program participants. This chapter will cover the topics of health  
screening before exercise, injury prevention during exercise and the ad- 
aptation of exercise programs for special populations such as pre-

pubescent youth, pregnant or elderly clients, or clients with chronic health 
or musculoskeletal conditions.

Health screening is a process of gathering information about an individual 
prior to the start of an exercise program to ensure he or she is physically 
capable of exercising without any risk to his or her health and safety. This 
is usually done with a simple questionnaire such as the Canadian Society 
for Exercise Physiology (CSEP) Physical Activity Readiness Question-
naire, or PAR-Q form.

If an individual answers yes to one or more of the questions on the form, 
medical clearance is required before proceeding. This could be a written 
note from the person’s family doctor or health care professional, or a com-
pleted PAR-X form (a detailed assessment designed for health profession-
als).  Regardless, it should contain a statement that exercise is safe for this 
individual and it should include any specific directions on what should or 
should not be done in the exercise program.

The following people should receive medical clearance before starting an 
exercise program. Anyone with:
•  a history of heart disease, high blood pressure or hypertension);
•  symptoms of circulatory problems (e.g. dizziness, pains in heart or 

chest);
•  joint or bone problems (e.g. arthritis, injuries, sprains, recent frac-

tures);
•  a previous experience of having difficulty with physical exercise;
•  or anyone over 69.

Other individuals who may require medical clearance include:
•  pregnant women or mothers who have given birth within the last three 

months [physically fit and otherwise healthy pregnant women should 
complete the PARmed-X for Pregnancy [Physical Activity Readiness 
Medical Examination];

•  anyone with a chronic illness (e.g. diabetes, respiratory problems, chronic 
fatigue);

•  anyone recovering from a recent surgery.
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When determining whether an exercise is safe or unsafe, one should ask 
the following questions:
1.  What is the purpose of the exercise?
• to strengthen, to stretch, for balance?

2.  Is the exercise achieving its intended purpose?
• is it effective?

3.  Will this exercise be a risk to joints, connective tissue, muscles? Is it 
…

• excessively repetitive or sustained
• performed with too much weight or resistance
• performed too quickly or out of control
• complicated, or extremely difficult to perform
• performed in a poor postural position
• performed beyond a joint’s normal range of motion

4.  Is there another exercise that can more safely achieve the purpose?
• if so, reconsider the purpose  of the exercise and try a safer alterna-

tive.

P: Stretch hamstrings
 
R: The position of the right hip 

and knee increases the stress 
on the medial ligaments of the 
right knee.

P: Stretch hamstrings
 
R: Poor alignment in upper 

spine and neck. Position 
of stretch may be exces-
sive for some individuals, 
increasing the risk of strain 
to the hamstring muscles 
and tendons.

P: Stretch hamstrings, gluteus max-
imus and low back extensors

 
R: Excessive force on the upper spine 

and neck due to the degree of 
flexion and the weight of the lower 
body.

P:  Stretch abdominals and 
front torso

 
R: Neck and Spine are ex-

tremely hyperextended, 
increasing the risk of 
compression or impinge-
ment in the low back.

P:  Stretch abdominals
 
R: Neck and Spine are 

extremely hyperex-
tended, increasing the 
risk of compression 
or impingement in the 
low back.

High Risk 
Exercises
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Chapter 12

Fitness Leadership
Learning Objectives:
❦ Role of a Fitness Leader

❦ Leadership Development (The Four P’s)

❦ Leadership Styles

❦ Participant — Centered Leadership

❦ Communication

❦ Adult Learners

❦ Age Group Characteristics

❦ Exercise Adherence
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Role of 
the Fitness 
Leader

A fitness leader is a leader, role model, teacher and supporter. The  
primary role of a fitness leader is to provide safe, effective fitness  
programs for a variety of participants. This involves assessing the  

needs of the individual(s), planning the appropriate program, teaching 
the program, providing corrective feedback and assistance, providing 
encouragement and support, evaluating the program’s effectiveness and 
making adaptations as necessary.

To handle health-related questions or goals, fitness leaders need to stay 
abreast of current information and they need to understand the limits of 
their knowledge and be able to refer clients to specialists or health-care 
providers.

Leaders also need to be able to work with a variety of individuals, including 
special populations such as children and adolescents, older adults, preg-
nant women, and people with medical or health conditions. This requires 
on-going education and a safe, professional approach.

Another important role is the ability to instruct new skills to participants. 
This requires being able to perform (or have someone else perform) the 
skills, being able to clearly describe the skills, and being able to provide 
helpful feedback to an individual learning those skills. For many, these 
instructional skills take a great deal of practice and preparation.

Fitness leaders who wish to be respected and successful in their field 
should also strive to adhere to a basic code of ethics:
• provide safe and effective exercise instruction;
• provide equal and fair treatment to all clients;
• understand the current research and latest techniques in exercise;
• be knowledgeable in the prevention and management of injuries and 

first aid emergencies;
• uphold and enhance public appreciation and trust for the fitness indus-

try;
• maintain the confidentiality of all client information;
• refer clients to more qualified fitness, medical or health professionals 

when appropriate.

Fitness leaders who accept these roles and responsibilities, including regu-
lar study, careful preparation, development of excellent instructional skills 
and a professional approach to their work, will no doubt be successful. 
Helping people improve their health, achieve their fitness goals, or even 
just get started, is a great challenge, and a great reward!

Striving for excellence as a leader requires a high level of self-awareness, 
a willingness to prepare and practice skills, and an ability to deliver a 
product or service that is of value to the client, customer or participant. 
We can call these the four P’s of professional development — Personal 
Awareness, Preparation, Presentation and Practice.
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The 
Four P’s of 
Professional 
Development

Personal Awareness
Understanding oneself frequently leads to self acceptance and a better basis 
from which to understand and accept others.

Everyone is unique, with distinct personality traits and personal history ... 
things which ultimately affect behaviour. Do you really know yourself? 
Are you aware of your actions and reactions? Do you control them or do 
they control you? What are your thoughts, attitudes, beliefs, feelings and 
emotions about yourself in general, and about yourself with respect to 
teaching? Your attitudes, behaviours and past experience will affect your 
teaching style and leadership abilities.

The more you know and accept about yourself, the more in control you 
are. You may learn to understand your emotions, thoughts and feelings, 
and perhaps you will be able to modify them if you choose to do so. Here 
are some ways of discovering more about yourself:
1.  Spend time accessing yourself ... understanding how you feel, what you 

believe and what you value.

2.  Notice behaviour patterns in yourself.

3.  Read books or attend courses on personal growth, psychology, leader-
ship and spirituality.

4.  Ask for feedback on your communication, behaviours, personality and 
teaching style. Notice people’s reactions to what you do or say.

5.  Know your strengths and weaknesses. Play up your strengths and work 
on your weaknesses. Realize that you cannot please everyone.

6.  Remember that if you don’t love yourself, it’s difficult to love others.

Preparation
Taking time to prepare and plan your programs will help you to be a suc-
cessful leader.

Step 1: Have a vision from which you can plan. Know why you are doing 
what you are doing. Your vision will include meeting your client’s physical 
(and possibly mental and spiritual) reasons for being here.

Step 2: Set specific, measurable goals and objectives with your client or 
participants. Include time frames.

Step 3: Design both long term, overall goals (macro plans) and short term, 
specific goals (micro plans).

Step 4: Create opportunities for feedback along the way. Use feedback to 
make improvements to yourself or your programs.

Step 5: Use tools to encourage adherence to the program such as daily 
or weekly action plans or a personal fitness journal (see Tables 12.1 and 
12.2)

Step 6: Help encourage your participants or clients to Go for It!, to find 
the motivation and make the commitment to change.

“Our deepest fear is not 
that we are inadequate. 
Our deepest fear is that 
we are powerful beyond 
measure. It is our light, 
not our darkness, that most 
frightens us.
We ask ourselves, who am 
I to be brilliant, gorgeous, 
talented and fabulous?
Actually, who are you not 
to be? You are a child of 
(the universe). Your play-
ing small doesn’t serve the 
world.
There’s nothing enlightened 
about shrinking so that 
other people won’t feel in-
secure around you.
We were born to manifest 
the glory (of the universe) 
that is within us. It’s not just 
in some of us; it’s in every-
one — each and everyone 
of us!
And as we let our own light 
shine, we unconsciously 
give other people permis-
sion to do the same.
As we are liberated from 
our own fear our presence 
automatically liberates oth-
ers.”

Words by
Nelson Mandella



The CFES Fitness Knowledge Course Sample PagesSample-48

CFES Fitness Knowledge CourseSample Pages

Sample P
ages 

fro
m Chapter

s 1
 to

 12
Age Group 
Characteristics

Young Adults (17-34 years)

Expect quick results.   

Progress at an individual rate. 

May not recognize or cope with 
stress. 

Learning may be impaired by fear or 
past experience. 
   
Accept need for structure, rules and 
regulations that are clear and fair.

Capable of problem solving and abstract 
learning.

Willing to assume responsibility for 
their actions and decisions.

Experiencing a period of decision 
making regarding education, career, 
life style.

Encourage to proceed gradually and 
look at long term.

Provide emphasis on individual poten-
tial rather than comparison.

Offer stress management techniques and 
strategies.

Make learning environment support-
ive. 

Communicate structure clearly, imple-
menting their suggestions.

Provide challenges of this type.

Clarify this expectation in terms of 
learning experience

Avoid creating conflicts of loyalty.

 Characteristics Facilitative Leaders Approach
Table 12.3

Mid-Adults (35-54 years)

Are intrinsically motivated.

Investment of time often difficult due to 
other demands in their lives.

May fear failure or injury based on  past 
experiences.

Some physical skills are more difficult to 
learn than for younger adults.

Recovery time from physical  activity 
increases with age.

Many are motivated to participate in 
physical activity in order to lose or main-
tain body weight. 

Heart attacks and other health prob-
lems become more common in this age 
group.

Recognize individual needs.

Encourage realistic expectations and 
the development of a supportive social 
network.

Establish a non-threatening environment 
that promotes success.  Ensure safety 
practices are followed.

Allow longer learning period for physi-
cal skills encouraging individual pac-
ing.

Offer explanation of physiological 
changes with aging and encourage in-
dividual pacing.

Provide information on the types of 
physical activities most suitable for this 
goal and help them set realistic personal 
goals.

Encourage medical pre-screening and 
help participants devise a suitable pro-
gram for their needs.

 Characteristics Facilitative Leaders Approach
Table 12.4


