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11The Bodyweight Challenge10 Bodyweight Strength training Anatomy

spine by providing intra-abdominal 
pressure. These inner core muscles 
consist primarily of the multifidus in 
the rear, the transversus abdominis 
in the front and on the sides, the 
diaphragm up top, and the pelvic 
floor muscles on the bottom (figures 
5.3 and 5.4).

Dynamic core exercises—core 
exercises that involve movement 
such as spinal flexion, extension, 
lateral flexion, and rotation—are 
better suited for targeting individual 
muscles and teaching the core to 
produce and reduce force. Core 
stability exercises—core exercises 
that keep the spine in a static, or 
isometric, position—are better suited 
for teaching the body to resist move-
ment and engage the inner core unit. 
Both types of exercises are impor-
tant for optimal core function and 
performance. Core exerCises

This chapter contains a variety of core exercises that will improve your ability to 
produce motion through concentric power, resist motion through isometric power, 
and absorb or decelerate motion through eccentric power. Each of these quali-
ties is important in sports and functional movement. Not only does the chapter 
contain a balance of dynamic and static, or isometric, exercises, it also varies 
exercises in terms of planes and directions of movement. For example, frontal 
plane exercises are well suited for transferring to lateral movement, sagittal plane 
exercises are well suited for transferring to forward and backward movement, and 
transverse plane exercises are well suited for transferring to rotary movement. 
Finally, the chapter contains a balance of beginner and advanced exercises to 
accommodate a wide range of ability and to allow for the development of power, 
strength, and strength endurance in addition to well-developed abs.

You must understand correct exercise technique for the different areas of your 
core. Your hips and thoracic spine (upper back) should be mobile and move 
efficiently; however, you should limit spinal motion in the lumbar region. For 
example, when performing crunches and side crunches, your upper back should 
move the most while the lower back, or lumbar spine, moves the least. It is also 
essential to maintain good posture during core-stability exercises. Proper body 
position while you’re building isometric strength and endurance will transfer to 
the field, so be aware of what your body looks like when holding core-stability 
exercises.
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Figure 5.1 Rectus abdominis, transversus 
abdominis, internal and external obliques.
This is a sample credit line. Reprinted from Roetert, E.P., and 
Kovacs, M.S., 2011, Tennis Anatomy, Human Kinetics, page 14.

Figure 5.4 Pelvic floor muscles.
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Delavier's signature illustrations will f loor readers. TV Gladiator and Channel 5 presenter Caroline Pearce.

BOdYWEIGHT sTrENGTH 
TrAINING ANATOMY
Bret Contreras

In Bodyweight Strength Training Anatomy, 
author and renowned trainer Bret Contreras 
has created the authoritative resource for 
increasing total-body strength without the 
need for free weights, fitness machines, or 
even a gym.

Going far beyond standard pull-ups, push-
ups and squats, Bodyweight Strength Training 
Anatomy presents 156 innovative exercises that 
work every muscle in the body.

Each exercise includes step-by-step instruc-
tions demonstrating proper technique, and 
more than 170 full-colour anatomical illustra-
tions depict muscles in action and point out 
which ones are being engaged.

Part of  Human Kinetics’ bestselling 
Anatomy series that has sold more than two 
million copies.

dELAVIEr's MIXEd MArTIAL 
ArTs ANATOMY
Frédéric Delavier and Michael Gundill

For more than a decade, Frédéric Delavier’s 
acclaimed books have enjoyed robust sales, 
including his bestselling Strength Training 
Anatomy, which has sold more than 1.5 million 
copies worldwide.

Now the acclaimed author, illustrator and 
former powerlifting champion brings his exper-
tise to the immensely popular sport of  mixed 
martial arts.

Featuring the most effective exercises for 
enhancing the full range of  combat skills, this 
invaluable resource allows athletes to spend 
less time in the gym and more time in the ring.

This distinctive approach will help them 
enhance their strengths while improving their 
weak points.
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sTrETCHING ANATOMY, 
2nd Edition
Arnold G. Nelson and Jouko Kokkonen

Visually stunning and immediately acces-
sible, this bestselling guide has step-by-step 
instructions for 86 stretches and 110 colour 
anatomical illustrations highlighting all the 
muscles engaged.

More than an instruction manual, Stretch-
ing Anatomy shows the procedure and utility 
for each exercise as well as safety considera-
tions, benefits and variations for increasing or 
decreasing difficulty.

Stretching provides numerous benefits, 
including improved flexibility, stamina, posture 
and muscular strength as well as reduced mus-
cle soreness.

Stretching Anatomy is one of  20 titles in the 
Anatomy series, Human Kinetics’ bestselling 
series of  all time with over two million copies 
in print.

BETTEr BOdY WOrKOuTs 
FOr WOMEN
Dean Hodgkin and Caroline Pearce

In Better Body Workouts for Women, f itness 
expert Dean Hodgkin and TV star, Caroline 
Pearce present a training system tailored to the 
unique needs and goals of  women.

The book offers routines that can be 
performed both at home and in the gym and 
is packed with full-colour photographs of  
workouts for fat loss, strength, endurance, 
agility and power.

Readers will also be able to assess their fit-
ness levels and develop personalized routines 
that accommodate recent injuries, pregnancy, 
menopause and osteoporosis.

Users are able to track their progress with a 
training log and balance workouts with a nutri-
tion programme that explains how to eat well, 
set goals and overcome barriers.
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Recovery and Other ConsiderationsBack in the good old days, athletes just used to worry about the day of the 

game or race. Get to the starting line or starting siren. Go hard. Go home. 

Life was simple.The modern world of sport science, however, has a far more sophisticated 

approach to managing performance goals. We now recognize the benefits of 

periodized training and the importance of recovery and adaptation between 

sessions. We also realize that the gold medal or championship trophy is often 

awarded after a series of games or heats and finals. In other words, we need 

to think from day to day and join the dots between workouts or competition. 

Recovery is now an industry.With that in mind, there are some additional issues that athletes need to 

consider in relation to caffeine and performance. We will file them under the 

category of recovery, but they may also flow into other areas of everyday life or 

performance.

Hydration
We all know that caffeine is a diuretic. A cup of coffee makes us dash to the 

restroom and for every cup we drink, we need to add another glass of water to 

our daily eight. That can’t be good for athletes who are already losing buckets 

of sweat during exercise, right? Or for the plane flight home after the race? After 

all, the airline magazine on your flight home carries a warning along the lines of 

“drink tea and coffee in moderation since these are diuretics and will increase 

2 Kettlebell Training Goal-Setting, Assessing Fitness, and Training Safely 3

How Kettlebells  
Differ From Dumbbells
Frequency describes how often you exercise. 
It can be denoted in how many days per week 
or days per month you spend on your kettle-
bell training routine. Frequency can reflect 
the number of kettlebell workouts per week or 
month, the number of exercises per kettlebell 
workout, the number of sets per exercise and/or 
the number of repetitions per set. For example if 
you exercise once each day for 4 days per week, 
your frequency is 4 workouts per week. If you 
exercise twice per day for 3 days per week, your 
frequency is 6 times per week.

In order to maintain a healthy body and to 
become fitter, a general recommendation is for 
you to exercise at least 4 days out of the week. 
Keep in mind that there is an inverse relation-
ship between frequency and intensity, which 
is the I in F.I.T.T. Collectively, frequency and 
intensity will equal the total volume of exercise, 
which is the total amount of exercise performed 
per unit of time (day, week, month, etc.). The 
more frequently you exercise, the less intense 
the workouts can be. Conversely, the more 
intense the workouts are, the less frequently you 
can exercise. This has to do with the effect of 
total volume of exercise on your body’s ability 
to recover, which is the subject of this chapter’s 
sidebar.

Plate-Loaded Adjustable Kettlebells
There are three types of plate-loaded adjustable 
kettlebells. One is not really a kettlebell at all, 
but is still classified as such. This is a handle 
which you attach to weight plates with screws 
and bolts (see figure 1.1a). One brand of kettle-
bell handle is called the Kettlestack. The other 
type of plate-loaded kettlebell is made from a 
hard plastic and has a casing which screws apart 
(see figure 1.1b). When you open this kind of 
adjustable kettlebell there are several “slices” 
or pieces of plastic. Some are hollow and some 
are solid. Depending upon how many hollow or 
solid pieces you insert, you can vary the weight 
of the kettlebell, typically ranging from 16kg 

(35lb) at lightest up to 32kg (70lb) at heaviest. 
There are also smaller versions that use lighter 
weight ranges. Once you select the combina-
tion of pieces to make the desired weight, you 
screw the handle and ball together with a bolt 
and screw that runs from the base all the way 
through the body of the kettlebell. Another kind 
of adjustable kettlebell combines the plates with 
the solid outer casing (see figure 1.1c). This is 
made of steel and you screw the handle away 
from the ball. Inside is a rod that you can stack 
weight plates onto. More weight plates will make 
a heavier kettlebell and less weight plates will 
make a lighter kettlebell.

The main advantage of adjustable kettlebells 
is you end up having to buy fewer kettlebells 
so they are less expensive. Another advantage 
is that 1 or 2 adjustable kettlebells take up less 
space in your training area as compared to have 
different kettlebells for each weight you want 
to train with. The drawback with adjustable 
kettlebells is that they are not of the standard 
dimensions for Kettlebell Sport, so they cannot 
be used for competition training.

Cost
These are not so common but one time in the 
early part of the 20th Century, shot-loaded kettle-
bells were more common. Typically, they would 
be metal with a hole and a plug on one side or 
the bottom (see figure 1.2). They might be filled 
with sand, water, lead or even mercury! Mercury 
is a very heavy metal and was used in order fit 
more density (weight) into a fixed-sized kettle-
bell. These were the kind of kettlebells used in 
Circus Strongman performances such as the 
famous Strongmen Arthur Saxon and Eugene 
Sandow. Advantages of this type of adjustable 
kettlebell is that the user still gets the feel of 
real steel in the hands, but is able to do so with 
only one or two kettlebells since the load can 
be adjusted. Disadvantage is inconvenience of 
having to change the load as well as the mess 
and labor involved in adding or subtracting 
materials into or out of the kettlebells. Also, it 
is not easy to find heavy metals and mercury is 
a highly toxic substance for those who want to 

use of super-duper heavier than heck kettlebells.
One additional feature that is unique to 

shot-loaded adjustable kettlebells is that if the 
kettlebell is not completely filled, the shot inside 
will shift around during various movement of 
the kettlebells, giving an added training effect 
as the body has to adjust to the shifting loads. 
An inexpensive form of steel shot is bbs that 
can be found in many sporting goods stores that 
carry hunting equipment. This is an interesting 
feature but in the authors opinion not significant 
enough to overshadow the benefits and conven-
ience of modern fixed-load kettlebells.

Intensity
Intensity refers to how vigorously you perform 
your kettlebell exercises. Intensity can also 
describe the amount of energy or effort needed 
to execute a particular exercise or exercise ses-
sion. The intensity of exercise can be expressed 
in several different ways.

Kettlebell lifting combines cardiorespiratory 
training with resistance training. The intensity 
of your kettlebell workout can be measured 
as a function of cardiovascular intensity or 

Figure 1.1 Plate-loaded adjustable kettlebells: Adjustable plate loadable (a), 
Adjustable shot loadable (b), and Adjustable kettlebell handle (c).

FPO

Figure 1.2 Shot-loaded adjustable kettlebell.

resistance intensity. One simple way for you to 
measure the intensity of your workout routine 
is to wear a heart rate monitor, which will meas-
ure intensity as a function of your heart rate. 
This method of determining intensity relates to 
the cardiorespiratory component of kettlebell 
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NANCY CLArK's 
sPOrTs NuTrITION 
GuIdEBOOK, 5th Edition
Nancy Clark

With over 550,000 copies sold, Nancy Clark’s 
Sports Nutrition Guidebook is the number one 
nutrition resource for active people.

Nancy Clark is an internationally respected 
sports nutritionist and registered dietitian who 
specializes in nutrition for exercise and health. 
She is also experienced in the nutritional man-
agement of  eating disorders.

This latest edition provides comprehensive 
coverage for athletes and fitness exercisers 
alike. It contains updated information on the 
nutrition needs of  both sexes in several sports 
and also includes new information on supple-
ments, energy drinks, and nutrient timing as 
well as advice for athletes who have under-
gone gastric bypass surgery.

CAFFEINE FOr sPOrTs 
PErFOrMANCE
Louise Burke, Ben Desbrow  
and Lawrence Spriet

Caffeine for Sports Performance is the definitive 
resource on caffeine and its use and impact on 
sports performance. Based on the most recent 
research, studies and guidelines, this guide is 
ideal for athletes and fitness enthusiasts look-
ing to improve training and competition.

Caffeine for Sports Performance provides 
plenty of  practical tips for using caffeine as an 
aid to improved physical performance. Read-
ers will also find interviews with top athletes 
and coaches regarding their experiences using 
caffeine particularly interesting.

It provides new insight into current 
attitudes towards caffeine and how those atti-
tudes have changed over the years.

KETTLEBELL TrAINING
Steve Cotter

In recent years the all-in-one handheld gym 
has taken the fitness world by storm. In 2011, 
nearly 47 million Americans used some form 
of  hand weights and the popularity of  kettle-
bells continues to rise thanks to the way they 
help improve strength, endurance, coordina-
tion and balance.

Few people are more knowledgeable about 
the benefits of  kettlebell use than Steve Cot-
ter. A leading kettlebell expert, martial artist 
and certified strength and conditioning special-
ist, Cotter has trained professional American 
Football teams, Navy SEALS and US Marines.

Offering extensive coverage on getting 
started – including setting goals, assessing 
fitness and using safe technique – this guide 
features step-by-step instructions with photo 
sequences depicting key movements.

CONdITIONING TO THE COrE
Greg Brittenham and Daniel Taylor

The primary goal for this book is to deliver a 
torso trained for high-level sport performance.

The book offers a functional approach to 
core training for athletes seeking a competitive 
edge in sports. Colour-coded stability, strength 
and power training exercises and programmes 
help readers grasp the proper design of  a 
regime able to meet their respective goals.

Full-colour anatomical artwork and dem-
onstration photos further inform readers on 
developing the most functional athletic core.

Conditioning to the Core includes the most 
effective assessment tools and proven training 
programmes, complete with sport-specific 
examples, tips and applications for football,  
basketball, swimming, running and more.
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140 Coaching Cross Country Successfully

results to realign goal paces and establish 
new date paces. For example, if an athlete 
had a preseason goal of running 16:00 
for 5,000 meters (77-second pace per 400 
meters) and achieved that in the middle of 
the season, it would be time to come up with 

a new goal. A reasonable adjustment would 
be a goal of 15:40, which would be 5:02-mile 
pace or 75-second 400 meters pace. That 
athlete would have a date pace of 77 seconds 
and would aim for 75 seconds when doing 
goal-paced intervals. For rapidly improving 

Figure 12.1 Postmeet evaluation Sheet

greater SPokane dual comPetition 
University High School’s Home Course, Liberty Lake

As the headlines said in this morning’s Spokesman-Review: Panthers serve notice. “The hunter has 
become the hunted, thanks in part to Mead sophomore Jesse Fayant, who was part of a gritty four-
runner effort. In a season-opening Greater Spokane League cross country meet befitting the state’s top 
three teams, Fayant’s sprint to third place helped the Panthers to a 27-29 victory over the defending 
champion and top-rated University Titans. Caught in the crossfire was Mt. Spokane, which lost 27-29 
to the Titans and 22-33 to Mead.”*
What a great stuff guys! Note feedback:

Chris Fayant (15:51) 2nd Place. Only 6 seconds off winning! Nice effort for the team. You gave 
University’s No. 1 runner, Max Schmidt, (15:45) all he could handle on his tough home course. I 
know you are on fire, Chris!

Jesse Fayant (16:10) 3rd Place. You edged the No. 2 University runner, Brandon Stum, in a 
same-time photo finish! Just think, Jesse, if you get beat, our team gets beat with a reverse score. 
You ran incredibly tough on the second hill, and you really were brave coming up that last 40-meter 
hill to the finish chute. Nice job. Some day you will be a state champion. You are only a sophomore.

Kelly Compogno (16:24) 5th place. You beat University’s No. 3 runner by 28 seconds! Great 
pacing and focus. You told me you were going to have no mental lapses during the run. It was 
evident that you didn’t.

Nate Boyer (16:40) 6th place. You ran like a veteran over this tough three-mile (1.5 × 2 loops) 
Liberty Lake course! Finishing 12 seconds ahead of University’s No. 3 runner was huge. You showed 
the value of depth up front.

Patrick Chessar (17:09) 11th place. You are our No. 5 runner and thus count in our team score. 
You were only 17 seconds behind University’s No. 3 runner, 13 seconds behind their No. 4, and 
12 seconds behind their No. 5! We’ll need you closer as the season progresses. You can run with 
Boyer. Pack up and feed off of him. You help Nate, and Nate helps you, and this helps the team. 
Keep believing.

Tim Schuermer (17:15) 12th place. You are our No. 6 runner. You ran really well for a young 
sophomore. You will get stronger. Don’t be afraid to go out a bit harder with Nate Boyer. We need 
to pack up more. It will come. Nice closure over the last 400 meters!

Bryan Becherini (17:16) 13th place. You beat University’s no. 7 runner by 25 seconds and were 
running in a nice pack with your buddies Schuermer and Chessar. You, too, are only a sophomore. 
I am excited to see how you progress throughout the season. Keep believing and knowing you will 
help our team shock people like we did today!

*Mike Vlahovich. September 23,1999. “Panthers Serve Notice.” Spokesman Review.
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athletes, these adjustments could become 
an ongoing process. And it’s exciting when 
young runners are exploring their potential 
and finding that they have more that they 
can give.

Another way to evaluate results is to exam-
ine the amount of time between your No. 1 
runner and your No. 7. This is the spread. 
A top seven that finishes within 60 seconds 
of one another creates an A group for train-
ing. Many of them may even share the same 
date pace and goal pace, which is beneficial 
because they can go through the same work-
out together. They can feed off each other.

As an example, you might have a workout 
that is seven × 1,000 meters, and the date 
pace is 16:00, so each interval would be done 
at 3:12. Or you could alternate them with 
goal pace (3:08 per 1,000 equates to a 15:40 
target). Each member of the top seven could 
lead an interval, beginning with the seventh 
man and finishing with the first. This sort of 
workout creates a great team feeling and also 
teaches pace.

If one or more runner in the group is run-
ning out of gas—either in the last mile of 

a race or in workouts—you can adjust the 
workout. You might start the workout with 
four or five 1,000-meter intervals at date 
pace, then go up to goal pace for the sixth, 
and ask the runners to dig deep for the last 
1,000 (sub-3:00). The recovery time is up 
to you, usually five to six minutes for each 
interval. Always make sure athletes get a full 
recovery.

Error on the side of more recovery than 
less. As you gain experience, you will begin 
to gauge appropriate recovery from body 
language, but heart rate is a good indicator 
as well. One thing that I recommend athletes 
keep in their journal is their resting heart 
beat. They should check it every morn-
ing when they wake up. If it is abnormally 
high (like 10 beats or more above normal) 
it could be a sign of not enough recovery. 
Resting heart beats vary. Many top runners 
have a resting heart rate of about 50 beats 
per second. (Steve Prefontaine’s was about 
40.) In the midst of interval training, recover 
with a light jog. When the heart rate is back 
to 90-110, it’s generally safe to start the next 
interval.

Caption to come.
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YOGA FOr ruNNErs
Christine Felstead

Christine Felstead’s unique program, Yoga 
for Runners, provides a proven cross-training 
approach to the sport. Practical and accessible, 
this guide shows runners how to incorporate 
yoga into their routine to improve breathing, 
strength, flexibility, endurance, mental sharp-
ness and overall athletic performance.

ruNNING sCIENCE
Owen Anderson

Running Science is an easy to understand 
repository of  running research and offers a 
wealth of  insights distilled from great sport and 
exercise scientists, coaches and runners.

It provides an array of  the most cred-
ible and widely used training principles and 
programmes.

COACHING CrOss COuNTrY 
suCCEssFuLLY, 2nd Edition
Pat Tyson and Doug Binder

Coaching Cross Country Successfully covers 
every aspect of  how to build and maintain a 
successful cross country programme. Offer-
ing advice for coaches from primary school to 
university levels, the book explores the most 
important aspects of  coaching a successful 
cross country team.

The book goes beyond the physical aspects 
of  running to describe other factors related to 
performance, such as motivating runners and 
getting athletes hooked on running, so that the 
team stays enthused about running every day.

Coaching Cross Country Successfully cov-
ers areas that coaches need but often fail to 
consider, such as recruiting students to the 
programme; working with coaching staff, 
school administrators, parents and volunteers; 
fund-raising; and hosting meetings.

ENdurANCE sPOrTs 
NuTrITION, 3rd Edition
Suzanne Girard Eberle

Packed with nutrition plans for middle and 
long-distance, ultra-endurance and multiday 
events, Endurance Sports Nutrition focuses 
on the unique nutritional needs of  endurance 
athletes, including runners, cyclists, mountain 
bikers, open-water swimmers and triathletes.

This comprehensive resource provides 
in-depth strategies for day-to-day consump-
tion including dining away from home, eating 
vegetarian and managing food intolerances.

POWEr EATING, 4th Edition
Susan Kleiner and Maggie 
Greenwood-Robinson

This fourth edition of  Power Eating offers read-
ers a better way to achieve goals in physique 
and performance, in ways that are safe, legal 
and effective.

It provides the latest scientifically proven 
nutrition guidance, popular diet plans that pro-
vide meal suggestions for each meal of  the day 
and new findings suggesting how certain plants 
can improve performance when introduced to 
your diet.

THE ATHLETE's GuIdE TO 
sPOrTs suPPLEMENTs
Kimberly Mueller and Josh Hingst

A countless number of  new, renamed and vari-
ations of  sport supplements flood the market 
each year. This book separates fact from 
fiction, provides quick answers to the most 
common questions and delivers trustworthy 
information. It provides concise descriptions 
for 120 of  today’s most popular supplements 
and details, how it works, performance ben-
efits, research studies and outcomes, dosage 
recommendations and health concerns.
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STEPS TO SUCCESS SERIES

Each book’s step-by-step approach makes it easy to 

teach the techniques, skills and tactics to master the 

sport. Clear photos, many in colour, along with sim-

ple advice and a proven system for gauging progress 

are the key features which have made this collection 

of  books the world’s bestselling sport instructional 

series. You can f ind all of  the series together in one 

place online at: humankinetics.com/steps

Fitness Cycling is full of  colour images.

6 Plyometrics

aSSISted ruSSIan HaMStrIng Curl

The trainer anchors the athlete by standing on the athlete’s feet and provides lift assistance 
by using a strap that is attached around the athlete’s chest (figure 1.2). The athlete performs 
the full eccentric (lowering) movement, getting assistance as needed to achieve the proper 
speed. At the end point of the movement, the athlete begins the concentric (raising) portion 
of the exercise; the trainer provides assistance in order to ensure the athlete’s success with 
the movement.

figure 1.2 Assisted Russian hamstring curl: (a) start; (b) eccentric lowering; (c) bottom position; (d) 
concentric raising with assistance.

d
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7Muscular Actions, Sport Performance, and Plyometric Training

Squat JuMpS

SIngle-leg Squat

For a squat jump, the athlete begins in the athletic position with feet flat on the mat and point-
ing straight ahead (figure 1.3). Focusing on the eccentric muscle action, the athlete drops 
into deep flexion of the knee, hip, and ankle, touching the floor (or mat) as close to the heels 
as possible and then takes off into a maximum vertical jump. The athlete jumps straight up 
vertically and reaches as high as possible. On landing, the athlete immediately returns to the 
starting position and repeats the jump.

The athlete places the heel of one foot on the back edge of a box or platform 4 to 5 feet (122 
to 152 cm) tall and holds the other foot off the edge of the box. The athlete descends and 
slowly lowers his body until the knee on the box is fully flexed and the buttocks come to rest 
against the calf area of the supporting leg. The athlete then ascends at an accelerated rate 
until he achieves the standing start position again. While lowering his body weight, the athlete 
should be mindful of keeping the knee over and in line with the second toe. The knee should 
not be allowed to collapse to the inside of the body, nor should it be substantially out in front 
of the toes. The athlete should be able to achieve 10 repetitions performed at a tempo of 8-2-
2 (8-second descent, 2-second pause, and 2-second ascent). Although classified as a body 
weight exercise, this exercise is a definite challenge and goes a long way in helping an athlete 
develop eccentric strength within the lower extremity.

figure 1.3 Squat jump: (a) starting position; (b) deep flexion of the knee, hip, and ankle; (c) maximum 
vertical jump.

b ca
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sOCCEr, 4th Edition
Joseph A. Luxbacher

This comprehensive guide provides step-by-
step instruction how to learn and excel in 
individual player skill and team tactics.

It describes how and when to apply specific 
skills in game situations, such as winning indi-
vidual on field battles, attacking and defending.

In fact, this full colour book covers every 
aspect of  soccer: dribbling, passing, receiving, 
shooting, tackling, heading and goalkeeping.

In total, more than 180 exercises and small 
sided games test players readiness to progress 
to the next step through the use of  an easy-to-
follow scoring system.

This book has become one of  the sport’s 
most popular resources and has helped more 
than 100,000 players take their game to the 
next level.

PLYOMETrICs
Donald A. Chu and Gregory D. Myer

Plyometrics, also known as jump training, are 
a group of  exercises based on the principle 
of  having muscles exert maximum force in as 
short a time as possible, with the intention of  
increasing both strength and power.

Plyometric training has become an impor-
tant element in most sport conditioning 
programmes over the past two decades. But 
many athletes are still doing it wrong and get-
ting injured or getting far less than they should 
from their training.

Plyometrics presents only the best scientific 
and tested exercises and programmes ensuring 
optimal power with minimal risk of  injury.

This comprehensive guide also includes 
sport-specific power training regimes for bas-
ketball, soccer, rugby and volleyball.

FITNEss CYCLING
Shannon Sovndal

From customized workouts to authorita-
tive advice, Fitness Cycling provides the most 
effective workouts for achieving peak physical 
cycling conditioning.

Fitness Cycling features 56 workouts based 
on specific aspects of  riding, such as base 
building, interval training, sprint and hill climb-
ing and time trialing.

Each workout is colour coded for inten-
sity level, allowing the creation of  a targeted 
programme based on individual goals, current 
fitness levels and cycling experience.

With recommendations, advice and 
professional insights on riding techniques, 
goal setting, training concepts, recovery and 
prevention of  common cycling injuries, this 
training guide provides a lifetime of  the best 
cycling workouts.

dEVELOPING sPEEd
nsca and Ian Jeffreys 

Athletes in all sports rely to a greater or lesser 
degree on speed, whether it involves sprinting 
down the track or chasing a loose ball, speed 
often contributes to overall athletic ability.

Developing Speed is an elite-level guide to 
speed development for all sports.

In addition to the scientific coverage of  
speed development, it helps in the assessment 
of  current ability and identification of  areas of  
greatest need. Athletes and coaches can then 
dedicate the necessary time and resources 
where it is most needed.

Combining this information with the sug-
gested drills and exercises, provides the tools 
and information for creating an individualised 
speed development programme.
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When doing the following relaxation activities, give yourself full permission to 
adapt the cues. For example, you may choose not to close your eyes, or to wait until 
you are home to do the exercises.

reLAxATion pose

There is a best way to practice relaxation—using the relaxation pose.

StArt
Lie down face up on a firm surface such as a carpeted area or using a mat on the floor. 
Loosen any tight clothing and remove shoes, watches, or glasses.

CueS
1. Stretch your legs out with the feet about 2 feet (60 cm) apart.

2. Bring the arms alongside the body with the hands about 4 to 6 inches (10-15 
cm) away with the palms facing up.

3. Let the head be in neutral position (not turned to the side).

4. Take a few moments to let the body relax into the floor.

FiniSH
Reflect on how it feels to practice relaxation pose. Is there any part of your body that 
needs extra attention in order to relax? Remember to take time to allow as much relax-
ation and stillness in the body as possible.

Give yourself permission to relax. It’s important for reducing your stress level and for keeping your 
body and mind working properly.

 61Physical Wellness

body scAn

In this activity, the attention is focused slowly and sequentially throughout the body. 
You will be scanning for sensations and in some cases noting a lack of sensation in 
certain body areas.

StArt
Mindful sitting or relaxation pose

CueS
1. Congratulate yourself on taking an active role in improving your health. Set an 

intention to stay awake and alert during this activity.

2. Let go of critical thoughts. There is no right way to feel; give yourself permis-
sion to just be present from moment to moment.

3. Begin diaphragmatic breathing paying close attention to your breath.

4. Start scanning your body. Imagine shining a flashlight beam at the top of your 
head, your scalp, and then your face. Notice any areas of comfort (relaxation, 
warmth, softness, ease). Scan this area slowly and notice any areas of dis-
comfort (aches, tiredness, tension, stiffness).

5. Allow the muscles that show or sometimes hide emotions and feelings to 
release tension; let go of the mask you may be wearing. Notice sensations 
without judging; just notice them. Notice how your head area feels. There is 
nothing you need to feel; just pay attention and notice. Let your breath be slow, 
easy, and smooth.

6. Continue to bring your breath to your head area. Let the area soften and relax.

7. Continue down to other areas of your body: neck and shoulders; chest and 
heart space; pelvis, lower abdominals, and lower back; arms and hands; legs 
and feet.

8. Imagine a hole in the top of your head like a whale’s spout. Breathe in from the 
top of your head and exhale out your feet. Now try to breathe in through your 
feet and exhale through your head. Try this breathing pattern several more times.

SHortened VAriAtion
As you become more aware of where you hold tension in your body, you can do a short-
ened version of this activity. Pay attention to the part of your body that you habitually 
tense up and let it come into relaxation. Practicing a body scan several times a day is 
a big step toward noticing tension and bringing relaxation and comfort to those areas.

FiniSH
Feel your body whole and complete, not sectioned off or fragmented. Continue to enjoy 
the feelings of relaxation and comfort throughout your body.

progressive muscLe reLAxATion

This activity brings awareness to muscle tension through the contraction of muscle 
areas followed by relaxation.

StArt
You can do this activity in mindful sitting, but it is recommended to learn the technique 
first while lying down.
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Appendix

Medications Delivered by  
Iontophoresis and Phonophoresis

Joseph Murphy and Joseph Gallo

The rehabilitation specialist will 
encounter patients receiving medication 
therapies via special delivery methods known 
as iontophoresis and phonophoresis. This 
appendix introduces the use of these methods 
for delivering medications.

Iontophoresis
Iontophoresis is a commonly used electro-
physical agent in the field of rehabilitation. It is 
a noninvasive method of transcutaneous drug 
delivery that uses low intensities of direct cur-
rent to deliver medication. Iontophoresis facili-
tates or enhances the transport of ions trans-
dermally into the subcutaneous tissue. The 
movement of ions into living tissue depends 
on the principle of electrostatic repulsion of like 
charges; this is the driving force of iontopho-
resis. Iontophoresis has gained popularity as 
a noninvasive alternative to needle injections 
in the treatment of various musculoskeletal 
conditions. The use of iontophoresis to deliver 
medications has several advantages, including 
avoidance of gastric upset, elimination of the 
need for syringe injections, and the ability to 
drive many different ions (drugs).

The iontophoresis device is a portable, 
battery-powered electrotherapy device that 
uses a type of electrical current called direct 
current (figure A.1). Three types of currents 
are used in electrotherapy: pulsed current, 
alternating current, and direct current. Ion-
tophoresis cannot be delivered using pulsed 
current. Some limited research has focused on 
attempting to use alternating current to drive 

medication; however, it has yet to be perfected 
and limited peer-reviewed research supports its 
use. For these reasons, alternating-current ion-
tophoressors are not yet commercially avail-
able. Research has shown that direct current is 
effective in transporting medications through 
the skin and into the subcutaneous tissue. The 
rehabilitation specialist must take care to prop-
erly dose the direct current to avoid skin burns. 
Direct current is more concentrated than are 
pulsed or alternating current and therefore 
can be more caustic to the skin, especially in 
fair-skinned individuals.

Iontophoressors have two poles: the nega-
tive pole, which is termed the cathode, and the 
positive pole, which is termed the anode. Most 
manufacturers denote the cathode with black 

Figure A.1 Empi Dupel iontophoressor.
Courtesy of Joe Gallo.
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of tissue, and so on). The reported depth of 
penetration of medications delivered iontopho-
retically varies by study and ranges from 3 to 
20 mm (Glass et al., 1980). Because its depth 
of penetration is relatively superficial, ionto-
phoresis cannot reach some deeper structures.

Direct current has certain physiologic effects 
even without the use of medications. The 
physiologic effects depend on whether the 
cathode or the anode is selected as the active 
electrode. Table A.1 lists the physiologic effects 
of direct current.

or with a negative (−) sign and the anode with 
red or with a positive (+) sign. The drug used in 
an iontophoresis treatment has either positive 
or negative polarity. Because iontophoresis is 
based on the principle of electrostatic repulsion 
(like charges repelling), the clinician must use 
the same polarity of current as the polarity of 
the medication being delivered. For example, 
the drug dexamethasone is negatively charged. 
Therefore, it must be driven by the cathode 
(negative pole). The like charges repel the drug 
through the avascular outer portion of the 
skin (stratum corneum) into the more vascular 
subcutaneous tissue. Two electrodes are used 
to complete the electrical circuit.

The drug solution is placed under the active 
electrode (delivery electrode). The dispersive 
or return electrode, which is used to complete 
the electrical circuit, should be placed at least 
4 in. (10.1 cm) from the delivery electrode to 
prevent current from bridging superficially 
over skin (figure A.2). The clinician must 
understand the tissue being targeted. Ionto-
phoresis is generally limited to tissues that are 
within 2 cm of the surface of the skin (Starkey, 
2004). The exact depth of penetration is not 
clear and likely depends on a host of variables 
related to the medication being delivered, the 
iontophoresis parameters used, and the physi-
ology of the individual receiving the treatment 
(e.g., level of hydration of the skin, vascularity 

Figure A.2 Delivery of medication to the Achilles 
tendon through the drug-saturated active electrode. The 
dispersive electrode (larger square electrode) is placed 
over the lower calf.
Courtesy of Joe Gallo.

Current intensities used in iontophoresis 
range from 1.0 to 4.0 mA. Intensities between 
2.5 and 3.0 mA are commonly used. Amplitude 
is dictated by patient tolerance, the pole driving 
the drug (e.g., the negative electrode is more 
caustic to the skin), the size of the electrode, 
and the duration of treatment.

Dosing Iontophoresis
The dosage of iontophoresis is measured in 
milliamperes per minute. The number of mil-
liamps selected multiplied by the number of 
minutes determines the dosage. For example, 
3 mA for a duration of 20 min equals a dose 
of 60 mA/min. Dosages used in iontophoresis 
range from 40 to 80 mA/min. Studies that 
report successful outcomes with iontophoresis 

Table A.1 Physiologic Effects of Direct 
Current

Cathode (−)* Anode (+)

Attracts positive ions.= Attracts negative ions. 

Alkaline reaction occurs 
under electrode

(NaOH is formed).

Decreases density of 
protein (sclerotic effect).

Increases nerve excit-
ability via depolariza-
tion.

Acid (HCl) forms under 
electrode.

Increases density of 
protein (sclerotic effect).

Decreased nerve excit-
ability via hyperpolariza-
tion.

Coagulation of microcir-
culation

(capillary coagulation 
occurs).

*The cathode can be more caustic than the anode, resulting in 
an increased risk for skin burn due to alkaline reaction.
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with limited support and guidance from senior 
governments. Globally, support for health 
services ranges tremendously. The level of 
government support for health services affects 
the degree to which the government encour-
ages people to engage in sport and physical 
activity. Obviously, when senior governments 
fund health, they are motivated to support 
quality sport and physical activity because of 
the well-researched fiscal benefits of participa-
tion in those activities.

Healthy body, healthy mind has been a multi-
generational mantra. Educational institutions 
have built gymnasiums and fields for a century. 
Similar to health, education receives a wide 
range of support depending on the nation and 
the specific jurisdiction within it. Compound-
ing this is the complexity of issues local educa-
tion administrators must address in delivering 
quality programs in a climate of diminishing 
resources and increasing parental demands.

From a public policy perspective, the key 
characteristic of recreation is that municipali-
ties (i.e., governments closest to the community 
level) are the lead providers. Cities and towns 
make enormous investments in public recreation 
infrastructure in the form of community centers, 
arenas, pools, gymnasiums, playing fields, 
and many other facilities. These facilities are 
typically programmed to provide all forms of 
leisure activity, not just sport. With the objective 
of promoting healthy living among the popula-
tion at large, the services provided are oriented 
to achieve the broadest possible participation.

In contrast to recreation, senior governments 
and national organizations take a much more 
prominent role with sport, as well as with 
multisport bodies such as Olympic committees 
and sport commissions. In this formal context, 
there is a high degree of vertical organization 
and consistency in standards; activity is struc-
tured around local, state or provincial, national, 

Figure 11.7 Four sectors coming together.E5121/Balyi/F11.7/447453/TimB/R2-alw
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and international competition and training for 
these events.

Given the variety of characteristics of the 
four sectors, integrating programs and services 
may be challenging. However, those programs 
and services intersect at the individual par-
ticipant, and being athlete centered allows for 
efficient alignment and integration. Figure 11.8 
shows the three levels of organizations (from 
the top down: federal, provincial or state, and 
community) and the four sectors (from left to 
right: health, education, recreation, and sport) 
who directly affect the parent and the athlete.

The following list identifies actions that the 
four sectors can take to address their common 
interests and objectives. The question to ask is, 
are these actions happening in your community 
or country?

Creating Networking Opportunities

• The Sport Matters Group in Canada 
has brought together nine government 
departments that are now working 
together to see how each can use sport 
to further the objective of its area of gov-
ernment. For example, sport has been 
identified as the second most powerful 
connection newcomers to the nation 
have after family and ahead of religion 
(Mulhollan, 2008). By recognizing this, 
the immigration department is looking 
at ways to use sport to assist newcomers.

• The City of Vancouver has created 
VACNet (n.d.), an organization made up 
of people in the city who are concerned 
about the health and well-being of the 

Figure 11.8 Horizontal and vertical relationships of the four sectors. Relationships are also diagonal. For 
example, stage and provincial sport organizations also work with regional sport centers, zone games, recreation 
departments, schools, and so on.
Reprinted, by permission, from V. Greebe and R. Way, 2011, Multi channel (Victoria, Canada).
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sTrEss MANAGEMENT
Nanette E. Tummers

Stress is an unavoidable part of  our everyday 
lives and while a little of  it can be a good thing, 
a lot of  stress is unhealthy.

Most students don’t know how to cope 
with stress and ignoring or mishandling it can 
lead to all sorts of  negative consequences.

This book helps university students manage 
their own stress by exploring key issues of  
stress and stress management and offering 
evidence-based research and practical tools to 
deal with it.

The material cultivates students’ strengths 
rather than pointing out their weaknesses. 
The book also includes sidebars describing 
resources (books and websites) that instruc-
tors and students alike can use in further 
exploration of  issues in stress management.

CLINICAL EXErCIsE 
PHYsIOLOGY, 3rd Edition
Jonathan K. Ehrman, Paul M. Gordon, Paul 
S. Visich and Steven J. Keteyian

Clinical Exercise Physiology, provides a compre-
hensive look at the clinical aspects of  exercise 
physiology by thoroughly examining the rela-
tionship between exercise and chronic disease.

It provides professionals and students with 
fundamental knowledge of  disease-specific 
pathology and treatment guidelines. The text  
also helps guide readers through exercise 
testing and training principles for patients with 
chronic diseases.

It builds on information presented in the 
previous editions with reorganized chapters, 
updated and revised content, and the latest 
information on the key practice areas of  clini-
cal exercise physiology.
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LONG-TErM ATHLETE 
dEVELOPMENT
Istvan Balyi, Richard Way and Colin Higgs

Long-Term Athlete Development describes how 
to systematically develop sporting excellence 
and increase active participation in local, 
regional and national sport organizations.

This resource describes the long-term ath-
lete development (LTAD) model, an approach 
to athlete-centered sport that combines skill 
instruction with long-term planning and an 
understanding of  human development.

By learning about LTAD, sport administrators 
and coaches will gain the knowledge and tools 
to enhance participation and improve perfor-
mance and growth of  athletes.

Long-Term Athlete Development is an essen-
tial guide to improving the quality of  sport, 
developing high-performance athletes and 
creating healthy, active citizens.

PrACTICAL PHArMACOLOGY 
IN rEHABILITATION 
Lynette L. Carl, Joseph A. Gallo  
and Peter R. Johnson

This book takes an interdisciplinary look at the 
effects of  medications on recovering patients 
and assists rehabilitation professionals in 
designing patient-specific therapy plans.

It explains the necessary pharmacology then 
focuses on the relationship between medica-
tions and rehabilitation.

Throughout the text more than 100 easy-to-
use tables provide quick access to information, 
including potential side effects. Expanded 
versions of  many of  these tables are offered as 
PDFs in the accompanying web resource.

For rehab professionals, this essential 
reference provides an integrated understand-
ing of  medication use with nonpharmacologic 
therapies in rehabilitation patients.
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useful in determining appropriate fitness goals 
and provide a baseline for measuring improve-
ments over time.

Sport and Lifetime Leisure Skill  
Testing
As children reach middle and high school age, 
the most appropriate tests focus on their ability to 
perform sport and lifetime leisure skills. Consider 
tennis. An assessment of forehand, backhand, 
serve, and volley skills might be qualitative (i.e., 
what the skill looks like) and quantitative (e.g., 
how many times the ball goes over the net and 
into the court). An assessment provides a glimpse 
of the child’s present level in tennis skills and 
helps the physical educator know what to focus 
on during instruction. Unfortunately, only one 
series of standardized sport and leisure skill tests 
is currently available. Special Olympics (2011) 
offers skill tests in all the sports it offers. Follow-
ing is the Special Olympics forehand tennis strike 
assessment:

1. Athletes turn shoulders and hips to face 
sideways to the net (racket is in a volley 
position with the strings facing the net). 
Use the key words, “stand sideways with 
your racket back and look like a surfer” or 
“turn your shoulders.”

2. Athletes take the racket back and down 
(pointing at the back fence and down 

toward the court surface). The shape of the 
swing, when put together as one motion, 
will be a “C” loop.

3. Before initiating the swing, the athlete takes 
a few adjusting steps towards the ball.

4. Demonstrate the contact point position 
(freeze this position and emphasize that 
this is where the ball is contacted).

5. The stroke continues with a balanced 
follow-through with the racket high and 
out in front (be careful not to exaggerate 
the follow-through as athletes will put it 
all together when actually striking a ball), 
racket pointing up and towards the net (like 
“shaking hands with a giant”).

Joseph Winnick (2011) originally developed 
the inclusion spectrum in 1987 as a schematic to 
illustrate placement options within the condition 
of the least restrictive environment (see figure 
3.2). A spectrum of placement possibilities makes 
it easy for teachers to visualize their choices. 
Levels 1 and 2 include participation in regular 
sport settings such as physical education and 
intramural and extramural activities. At level 3, 
students engage in sports that include people with 
and without disabilities, such as a wheelchair 
athlete competing in a running event for people 
without disabilities. At level 4, athletes with and 
without disabilities compete in the same sport 
(e.g., wheelchair basketball). At level 5, those 
with disabilities compete in sports specifically 

Test Possible modifications

Push-up •	Allow	the	student	to	perform	modified	push-ups	(wall	push-ups,	knee	push-ups).
•	Allow the student to perform a static push-up. Have the student get into a correct 

push-up position with elbows extended and body straight. Time how long the 
student can hold this position.

•	Use	handprints	or	other	markings	to	help	the	student	understand	where	to	place	
her hands.

•	Place	an	object	under	the	student’s	chest,	such	as	a	book,	mat,	or	ball,	and	instruct	
him to bend his arms and lower his chest to touch the object to promote a proper 
90-degree elbow angle.

Mile run •	Place	buckets	or	hula	hoops	at	certain	distances	around	the	track	or	running	area.	
Give the student a beanbag and have him run and place it in the next bucket. Have 
him continue until he has completed the distance.

•	Allow	the	student	to	run	a	shorter	distance	(1/4	or	1/2	mile,	or	0.4	or	0.8	km)	instead.
•	Have a peer run alongside the student to provide encouragement and verbal cues.

TABLE 6.1 (continued)

(continued)

Examining Sensory Information

Name_____________________________________________________________ Date_______________

Vestibular stimulation (movement and gravity information)

Yes No

1. Enjoys	heights	or	elevators

2. Prefers	more	active	play

3. Rocks while sitting or standing

4. Frequently	jumps	or	bounces

5. Likes being tossed in the air

6. Likes merry-go-rounds or fast rides

7. Frequently	spins	or	whirls

8. Has no fear of movement or falling

9. Craves	being	rocked,	now	or	as	an	infant

10. Craves wrestling or tumbling activities

Total

Tactile stimulation (touch information)

Yes No

1. Has strong preferences for certain food textures

2. Likes being cuddled

3. Likes using hands for extended periods

4. Seeks lots of touch

5. Examines	or	explores	objects	by	putting	them	into	mouth

6. Examines	or	explores	objects	by	touching	them

7. Hits or bangs head on purpose (now or in past)

8. Pinches,	bites,	or	otherwise	hurts	self

9. Frequently	rubs,	holds,	or	manipulates	objects	of	a	certain	texture

10. Chew	or	sucks	on	nonedibles	frequently

Total

ts1t

ts1txni

ts1tsp

ts1tch

ts1nlfirst

ts1nl

ts1tb
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BEGINNING TAP dANCE
Lisa Lewis

Designed for those on introductory tap dance 
courses, Beginning Tap Dance contains descrip-
tions of  exercises, steps and techniques.

Featuring more than 70 video clips of  tap 
steps with verbal cues, the web resource helps 
students review content learned in class or 
other beginning steps.

It also contains learning features to support 
and extend students’ knowledge of  tap dance, 
including assignments, e-journaling prompts, 
tests of  tap dance terminology, a glossary and 
links to further study.

The book introduces students to the dance 
form by detailing its physical and mental ben-
efits. With Beginning Tap Dance, students also 
learn about etiquette, proper attire, health, 
and injury prevention for dancers.

PHYsICAL EduCATION FOr 
sTudENTs WITH AuTIsM 
sPECTruM dIsOrdErs
Michelle Grenier

Current estimates are that one out of  88 
children will be diagnosed with one form of  
autism spectrum disorders (ASD). Planning a 
curriculum that includes all students, including 
those with ASD can be a challenging task but 
well worth the effort needed to design appro-
priate instructional activities.

This book identifies strategies that highlight 
students’ skills, interests and abilities though 
collaborative practices, environmental design 
and assistive technologies.

Written by contributors with extensive 
experience in developing inclusive program-
ming for students with ASD, Physical Education 
for Students With Autism Spectrum Disorders is 
ideal for PE and adapted PE courses.

rACE, ETHNICITY, ANd LEIsurE
Monika Stodolska, Kimberly J. Shinew, 
Myron F. Floyd and Gordon J. Walker

Race and ethnicity have a significant impact on 
our leisure behaviour and activity choices but, 
until now, no book has thoroughly explored 
these vital dimensions. 

Here, 28 world-renowned researchers 
provide a comprehensive review and unified 
perspective on leisure in relation to five minor-
ity populations. The result is an unprecedented 
text that offers an extensive look at the chang-
ing landscape of  recreation.

APPLIEd sPOrT MANAGEMENT 
sKILLs, 2nd Edition
Robert N. Lussier and David C. Kimball

Applied Sport Management Skills, uses the four 
management functions of  planning, organizing, 
leading and controlling to teach students how 
to become strong leaders and managers in the 
world of  sport.

This comprehensive and fully updated text 
provides an overview of  management topics 
with a unique focus on developing the skills 
necessary for managing sport organizations.

MANAGING sPOrT EVENTs
T. Christopher Greenwell, Leigh Ann Danzey-
Bussell and David J. Shonk

Whether it’s a local event, county champion-
ship or international competition, running a 
successful sport event requires the knowledge 
and skills of  planning organising, promotion, 
leadership and communication.

Managing Sport Events provides the prin-
ciples and practices related to effective event 
management, taking readers through the entire 
process from event conception through post 
event evaluation.
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