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PRESIDENT’S MESSAGE

After accepting the role as the 5th President of the Sport Medicine and Science Council
of Saskatchewan, I realized that I had huge shoes to fill.  Previous presidents – Dr.
Jack Alexander (1988 – 1992), Mr. Chuck Armstrong (1992 – 1994), Dr. Marlys
Misfeldt (1994 – 2002), and Dr. Mike Nicholls (2002 – 2004) - have served the Council
generously and with great vision and it is my primary goal to uphold the high standards
that they have set before me.  Due to the leadership and work of these individuals, as
well as the many other volunteers and staff, we are seen as an association that
provides leadership and expertise in areas of sport medicine and science, as well as
organization and administration.

We have seen our programs and services expand to levels that we could have never
imagined when the Council was incorporated in 1988.  The number of requests from
athletes, coaches, teams, schools, recreation boards, provincial sport governing bodies,
service organizations, other medical and science related agencies, and the general
public continues to grow each year.

The oncoming 2005 Canada Summer Games is providing the Council with the
challenge of assisting in the preparation of the many athletes and coaches for what may
be the biggest sporting event ever held in Saskatchewan.  The resulting increase in
programming demand has resulted in an expanded role for the Council.  We have been
working with each provincial sport governing body in the development of their high
performance programs and provision of sport science and medicine services.  We will
also continue to provide the many high performance services on a daily basis to any
athlete, team or coach that requests our assistance.  Also, we have already begun
working with sports in their preparation for the 2007 Canada Winter Games.

Our so-called “grassroots” and educational programs and services continue to service
a huge need across the province.  The Canadian Sport Safety Program, the Medical
Coverage Program, and our Sport First Aid Supplies Sales Program are just a few of
the many programs that are available to the sport and recreation community in
Saskatchewan.  The ‘Sport Match’ & Sport Medicine Rounds programs are other huge
initiatives that we are currently undertaking.

In closing, I wish to extend an invitation to you all to contact any of us here at the Sport
Medicine and Science Council of Saskatchewan with your comments as we are
always open to suggestions to improve the way our programs and services are
offered.  We can only get the job done by giving you what you need. We wish you all
success in 2004.

The SMSCS does not necessarily endorse or recommend the
opinions or treatments that are contained in this newsletter.
Products and services advertised within are advertisements only,
and are not necessarily products used by the SMSCS. Consult
medical personnel or sport scientists for medical problems, advice,
and treatment.

The SMSCS permits the reproduction of articles contained within
this newsletter as long as they are used for educational or
promotional purposes, and we are credited with being the source.
Reproduction for the purpose of profit is prohibited. Contact the
SMSCS for any other sport medicine and science related topic.
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SPORT MED ROUNDS A HUGE SUCCESS

Makers of:

 

The autumn of 2003 saw the Council take on and develop a new initiative – the Sport Medicine Rounds Program – that has
turned into a resounding success.  It is an educational, interactive and informative program for anyone interested in sport
medicine.  Doctors, physiotherapists, athletic therapists, chiropractors, massage therapists, exercise physiologists, exercise
therapists, nurses, orthopedic rehab technicians, and student trainers all attended the sessions that occurred on the first
Tuesday of every month at the U of R and the U of S.  Topics ranged from traumatic knee pain to tennis and golfer elbow.

The program simply could not have been in existence without the financial support of two extremely supportive partners -
Whitehall Robins Inc. and DJ Ortho.  These two very well respected first class companies enabled us to establish a very
professionally run program that will only get bigger and better as we make plans for our second Rounds season starting this
autumn.  One of the “improvements” we are looking at is having the sessions broadcast to other centres in Saskatchewan
such as Prince Albert, Moose Jaw, Swift Current, Yorkton, etc so they too can take part in the Program.

Left to right: Mark Henry, SMSCS Executive Director, Glenn Giddings, Regional Service Rep - Whitehall Robins Inc.,
and Adrien Skalicky, District Manager - Whitehall Robins Inc.
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Nutrition And Recovery
SPORT NUTRITION

By: LaGary Carter, Valdosta State University

The motto for the Olympic Games is “Citius-Altius-Fortius.”  These Latin words translate
to mean faster, higher, and braver. However, over the centuries the terms have come to
universally mean swifter, higher, and stronger.  The relationship of nutrition to human
performance is not a new concept.  Greek Olympians ingested mushrooms as an
ergogenic aid.  Roman gladiators ate the heart of a lion to enhance their prowess in the
arena.  The quest for a “competitive edge” exceeds 23 centuries of sport and , no doubt,
will continue throughout future generations.

Today, the amateur and professional coach or athlete is inundated with information that
encourages the utilization of various dietary supplements and drugs to improve performance.
There is public confusion surrounding the definition of a supplement versus a drug.  The
1994 Dietary Supplement and Health Education Act (DSHEA) defines a dietary supplement
as “any product (other than tobacco) intended to supplement the diet that bears or
contains one or more of the following dietary ingredients: a vitamin, mineral, amino acid,
herb or other botanical; dietary substance for use to supplement the diet by increasing
the total dietary intake; or a concentrate, metabolite, constituent, extract, or combination
of any ingredient described above; and intended for ingestion in the form of a capsule,
powder, softgel, or gelcap, and not represented as a conventional food or as a sole item
of a meal or the diet.”   The Federal Food, Drug, and Cosmetic Art (FD&C Act) defines
a drug as “any article (excluding a device) intended for use in the diagnosis, cure,
mitigation, treatment, or prevention of disease and articles (other than food) intended to
affect the structure or function of the body.”

PROTEIN
The ingestion of certain foods and nutritive supplements following exercise seems to be
beneficial in preserving and improving athletic conditioning.  Researchers have reported
a positive hormonal state for muscle growth when carbohydrate and protein are consumed
after weight training.  It has been well established in the scientific literature that eccentric
muscle actions lend greater trauma to the myofibers of skeletal muscle.  The concentrations
of growth hormone and insulin following exercise appear to be favourable for protein
proliferation when carbohydrate and protein is eaten immediately thereafter.  A multi-
analysis review of the scientific literature supports the premise that protein metabolism is
high during prolonged endurance exercise and intense anaerobic exercise and increases
the need for specific protein.  Many nutritionists consider whey protein as the best form of
protein to use as a post-work-out meal.  This recommendation is based, in part, on the
broad amino acid composition required of the human body inherent to whey protein.

CARBOHYDRATE
The adequate consumption of carbohydrate is necessary for the preservation of protein for
muscle tissue repair and maintenance.  When the carbohydrate stores are significantly
reduced, protein becomes an active fuel substrate to meet the metabolic demands of
exercise.  It is essential that the athlete consume carbohydrate before, during, and after
exercise to sustain sufficient muscle glycogen levels.  Muscle glycogen stores are most
diminished during endurance exercise.  Therefore, the ingestion of carbohydrate within 24
hours is crucial for the replenishment of muscle glycogen.  It has been reported that the
immediate intake of carbohydrate following exercise resulted in muscle glycogen restoration
three times faster than that of a two-hour delay.  The type of carbohydrate ingested is a key
variable in the earliest replenishment following an extended bout of exercise.  The post-
exercise carbohydrate should have a high glycemic index that evokes a higher plasma
glucose response following consumption.  Some of the carbohydrates with a high
glycemic index are corn flakes, honey, white bread, rice, carrots, and bananas.  See
chart below with some examples of foods in different glycemic index ranges:

HIGH MODERATE LOW

Cane, maple, Whole grain bread Yogurt
corn syrup
Honey spaghetti, pasta Peanuts
Bagel, white bread corn Beans, peas

Potato oatmeal Apple, Peach,
Pear, Figs

HYDRATION
Many athletes and coaches are remiss regarding the importance of proper hydration
relative to optimal performance and safety.  Therefore, athletes should attempt to be well
hydrated before, during and after exercise.  It is important that coaches know what the
Heat Index is during practice as well as competitions to assist in hydration plans for the
athletes.  Athletes often fail to consume enough fluids during an extended bout of exercise
for homeostasis.  It is suggested that an individual ingest approximately 150 percent of the
“water” weight lost approximately to restore the fluid losses of perspiration and to maintain
normal urinary production.  Increased sodium intake following exercise assists in rehydration
by maintaining blood osmolality and stimulating thirst.  Most commercial sports drinks do
not possess enough sodium for post-exercise replacement.  Therefore, it may be necessary
to ingest sodium-rich foods such as soups, pickles, pretzels, and pizza in addition to
sports drinks.

CREATINE
Creatine monohydrate, as a dietary supplement, has received much attention within the
scientific community.  Creatine supplementation received its initial notoriety as an ergogenic
aid from its use by the British sprinters and hurdlers in the 1992 Barcelona Olympic
Games.  The basis for creatine supplementation is that it plays an important role in energy
metabolism and adenosine triphosphate (ATP) reformulating.  It seems to enhance
muscle strength when accompanied with resistance training and improves short repetitive
bouts of powerful activity.  Carbohydrate ingestion with creatine may increase muscle
uptake.  The shorter and more intense activity is fuelled through anaerobic energy
production, while longer and less intense activity is fuelled by aerobic energy production.
Creatine is utilized in the reformulation of adenosine triphosphate particularly in anaerobic
metabolism.  Therefore, it is instrumental in decreasing the recovery time between sets of
weight training or explosive exercise, which in turn allows for a greater volume of
exercise to be performed and overload of the fast twitch muscle fibers.  Research
suggests that three grams of creatine per day will increase total muscle creatine to the
same levels as five days of 20 grams of creatine per day for a period of roughly 30 days.
A consensus of the data seems to show no serious side effects of creatine supplementation
over a period of four years.  However, further research is warranted regarding the long-
term consequences, if any, of creatine supplementation.

LEGALITY
(Please note that the NCAA rules concerning drug testing are not the same as USADA
or WADA).

Of interest is rule 16.5.2.3 adopted by the NCAA, which regulates the nutritional
supplementation of collegiate athletes.  The rule states “an institution may provide only
non-muscle building nutritional supplements to a student athlete at any time for the
purpose of providing additional calories and electrolytes, provided the supplements do
not contain any NCAA banned substances.” Coaches and trainers are allowed to give
athletes supplements such as vitamins, minerals, caloric and electrolyte replacement
drinks, and energy bars containing no more than 30 percent protein.  Coaches and
trainers are not permitted to dispense, sell, or arrange for the sale of supplements such as
creatine, condroitin, glucosamine, amino acids, protein powders, and other substances
for nutritive purposes.  The purpose of the legislation is for institutions to provide only non-
muscle building nutritional supplements for the purpose of providing additional calories and
electrolytes, provided they do not contain NCAA banned substances.

Sports medicine professionals and coaches must be ever conscious about the message
and example set before their athletes.  We all have an ethical and moral obligation to relay
scientifically sound and medically safe information to the athletes entrusted to our care or
supervision. Arguably, no supplement alone can ever replace the blood, sweat, and tears
that mold and eventually shape the heart of a true winner not only on the athletic field, but
more importantly- in life.
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high performance athletes and coaches

in their pursuit of international podium

performance.

For optimal recovery from intense physical training and competition your body needs
the proper combination of food, fluids, and rest. Proper nutrition during this post
exercise period is necessary for a quick and effective recovery and essential during
tournaments or training camps. For fluids, try to replace your losses to consuming
water, juices or sports drinks. The sports drinks may be helpful due to their combination
of CHO and electrolytes which aid in fluid retention.

It takes the body more than 20 hours to fully replenish its muscle glycogen stores,
therefore post workout foods are critical. The trick is to consume foods during the
“carbohydrate window”- the time period following intensive exercise when glucose
is absorbed by the muscle quickly. When high carbohydrate (CHO) foods are
consumed immediately after a hard workout muscle glycogen can be replenished up
to 3 times faster. A key message to remember is that failure to consume a high CHO

Recovery Nutrition
Prepared by: Heather Hynes B.Sc. Nutr., R.D., Sport Nutrition Consultant, SMSCS

snack post workout will result in very low muscle glycogen stores and more
importantly to a decrease in performance. Refer to the table below for recovery snack
ideas.

CHO does not work alone in the recovery process, dietary protein is another key
element for proper recovery. It is needed to repair and rebuild muscle tissue following
the stress of exercise. Some studies have even suggested that combining CHO
with protein results in enhanced muscle glycogen resynthesis. Research in this area
has found that combining CHO and protein can greatly increase muscle glycogen
resynthesis in the first 40 minutes post exercise, making this combination critical for
athletes with multiple games or events in one day. High quality protein choices can
be found in the table below.

HIGH CHO FOODS Grams CHO HIGH PROTEIN FOODS Grams protein
250ml applesauce 54 250ml skim milk 9
250ml dried apricots 58 2 slices lunch meat (ham) 10
250ml fruit cocktail (in syrup) 51 3 oz. beef burger 23
8 square graham crackers 42 125ml tuna (packed in water) 30
1 bagel (small) 38 125ml mixed nuts 12
4 slices white bread 56 125ml almonds 15
2 English muffins 54 2 Tbsp peanut butter 8
600ml corn flakes 48 125ml sesame seeds 21
600ml frosted flakes 81 125ml peanuts 20
250ml granola 70 1 processed cheese slice 11
1 pouch instant oatmeal 21 250ml fruit yogurt 12
250ml cooked pasta 39 2 eggs 12
20 pretzels 44 125ml cottage cheese 16

 

SPORT NUTRITION

What should you eat after a workout?
GOAL INTAKE: 50 to 100grams of CHO + 10 to 20grams protein within 15  minutes post exercise and after every 2 hours or until you have had a larger
meal
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Bourassa & Associates

REHABILITATION CENTRE

109 – 294 Venture Crescent, Saskatoon, Saskatchewan
S7K 6M1

Phone #: (306) 665-1962         Fax #: (306) 975-0109
www.bourassarehab.com

Comprehensive Rehabilitation Services

• Physical Therapy

• Occupational Therapy

• Treatment of Athletic Injuries

• Treatment of Spinal Injuries

• Treatment of Peripheral Joint Injuries

• Motor Vehicle Accidents

• Work Related Injuries

• Vocational Rehabilitation

• Psychological Services

• Chronic Pain Management

• Ergonomic Evaluations

• Strength Training & Conditioning

• Multi-Disciplinary Assessments
• Functional Capacity Evaluations
• Registered Canadian Orthopractic

Manual Therapists
• Credentialed Members of the Canadian

Academy of Manipulative Therapists
• Certified Work Capacity Evaluators
• Acupuncture CAFCI and Certificate in

Medical Acupuncture
• Intra-muscular Stimulation
• Credentialed Sports Physical Therapists
• Credentialed Vocational Rehabilitation
• Vestibular Rehabilitation

The SMSCS would like to acknowledge
the financial support of the Dairy Farmers
of Saskatchewan for their continued
support of the High School Athletics
Nutrition Workshops that the SMSCS
provides throughout the province.  As
requests continue to grow it is evident the
workshops provide invaluable information
to high school teams in Saskatchewan.

Dairy Farmers
of Saskatchewan

YOUR RUN, WALK, HIKE & AEROBIC STORE
Specializing in Brand Name Apparel and Footwear for

All Levels of Aerobic, Running & Hiking

584-2256
A DIVISION OF SUNSHINE AND SKI LTD.

4403 ALBERT ST., REGINA, SK
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SPORT NUTRITION

What is the ‘basis’ of the Zone Diet
According to Dr Sears, the Zone is reached by finding the correct balance between the “good” and “bad” hormones in our body - between insulin and glucagon and the “good”
and “bad” eicosanoids. He pulls no punches in attacking current healthy eating guidelines and nutrition research. He claims that high-carbohydrate, moderate-fat diets actually
cause an overproduction of insulin, and that this is the cause of weight gain, ill health and poor performance.

The keys to entering the Zone are to eat a meal or snack at least every 5 hours that fits the following profile:

♦ 30% of energy from protein. In fact, this is the baseline of the whole diet since protein must be eaten in the exact amount to meet body requirements (set by Dr Sears at a daily
intake of 1.8-2.2 g per kilogram of lean body mass). Once protein intake is established from Tables provide in the Zone books, this sets the levels of total energy intake and
the intake of the other macronutrients (fat and carbohydrate)

♦ This amount of protein is over two times the recommendation for healthy adults
♦ 40% of energy from carbohydrates - emphasising those with a low glycemic index
♦ 30% of energy from fat - emphasising monounsaturated fats.

In reality, the Zone diet is an energy-restricted diet. Calculations for the Zone needs of 2 different athletes are presented:

Athlete Energy intake Protein intake Carbohydrate intake Fat intake

64 kg lean male endurance athlete
(2+ h/d exercise) 1,735 kcal/d 130 g/d 175 g/d 58 g/d

55 kg trim female recreational athlete 
(1 h/d exercise) 1,065 kcal/d 80 g/d 105 g/d 36 g/d

The Truth About The Zone Diet
Adapted from: Australian Institute of Sport, Louise Burke

How Dr. Sears puts the Zone Diet onto your plate
Although many athletes will find the principles of the Zone and supporting biochemistry
hard to understand, it is the practice of the Zone that will really throw them. Without
extensive knowledge of nutrition and food composition it is hard to visualise a dietary
ratio of “40:30:30”. To achieve these goals Dr Sears has organized food into
“carbohydrate” blocks, “protein blocks” and “fat blocks” and has set up formulas of
how many blocks should be eaten at each meal and snack. In his latest books “Zone
friendly” recipes are also provided. Dr Sears and other companies have additional help
for the nutritionally challenged, in the form of personalized dietary plans and menu
programmes, and special bars with a 40:30:30 composition. Not only do companies
sell Zone dietary plans and bars via 1-800 numbers and Internet websites, but there are
a series of food products (e.g. pancake mix) all proposing to be “Zone favourable”. Not
to mention restaurants and fast food places offering menus and meals that also carry
this tag. This suggests that the Zone diet has longevity and market clout.

In reality, however, very few foods are a pure “block” of just one macronutrient. And
once food starts being combined into recipes and mixed dishes, it is almost impossible
to control ratios. A common and valid criticism of the Zone diet is whether those who
say they are following the diet actually achieve its important formula. In fact, a paper
presented at a conference of the American College of Sports Medicine found some
interesting results when it crunched numbers on the menu plans and food advice
provided in the Zone diet books. The researchers found that when followed to the letter,
these diets don’t conform to the magic mantra of the book - in fact, the protein levels are
higher and the carbohydrate levels are significantly lower (approx.30-35% of energy).
Clearly, pre-packaged meals and food products make it easier, but just what are the
rewards of getting it right?

So what do scientists say about the Zone Diet
Most scientists are sceptical about the claims made for the Zone diet. In the Department
of Sports Nutrition at the AIS we are also confused by how the diet is supposed to be
followed by athletes. Dr Sears has a theory to explain our views. We belong to the
conservative guard of conventional nutritionists/medical experts and are upset that he

is challenging our beliefs. However, in our defence we see little rigorous evidence of
the miracles that are promised by the Zone diet. Instead we see clever marketing,
confusing dietary information, and some unrealistic medical claims in relation to diseases
like cancer and AIDS.

“Enter the Zone” is complicated to read, full of scientific discussions, emotive promises
and repetitive nutrition messages. The reader is told that “every time you open your
mouth to eat, you are applying for a passport to the Zone”, with the Zone promising
optimal health, physical performance and mental alertness for the rest of their lives. Dr
Sears repeatedly attacks current healthy eating guidelines and research, claiming that
high-carbohydrate, moderate-fat diets actually are the cause of weight and health
problems. However, there is no research to support the claims that the Zone promises
optimal health, a cure for disease or winning performances. Testimonials from “satisfied
customers” and success stories from people who have achieved benefits from following
the Zone diet do not replace research. The couple of “studies” quoted in the book in
which a group of athletes were tested before and after a period on the Zone diet do not
constitute rigorous research. Because there was no control group in this “study” we
don’t know how much the Zone diet contributed to the changes seen in the athletes, and
how much was a result of their period of hard training.

So, who are the targets of the Zone Diet
Like many popular diet books, the Zone diet has promises for everyone. However,
there appear to be two target groups who are most likely to respond to the Zone
marketing. The first are those who struggle with their weight and the associated
problems of being over fat. For these people, the Zone offers an end to the battle,
promising that the diet will allow people to tap into their body fat stores and lose weight
forever. While being able to eat as much food as they like. Weight loss is indeed likely,
but the “forever” and “unrestricted eating” parts are improbable. Although Dr Sears is
coy about mentioning this, the Zone is essentially an energy-restricted diet.

Of course, weight loss on the Zone diet is cleverly disguised behind “scientific”
explanations about more efficient fat-burning, and complicated instructions about mixing
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and matching foods together. Other diets such as the Beverly Hills Diet, and the Fit for
Life diet have used the same strategies. Generally they “work” because people are
surreptitiously organized into eating less food than they used to. While they follow the
instructions and eat less food, they lose weight. When they go back to their normal
eating patterns, they will regain weight. Simple! Nevertheless, studies are needed to
see whether the Zone offers any advantages over other versions of low-Calorie eating.

To date there is only one published study concerning the Zone diet and athletic
performance. Dr Laurie Rauch and colleagues from the Sports Science Institute of
South Africa tested ultra-endurance cyclists on two occasions, using a riding protocol
that required 5.5 hours of sub maximal work followed by a time trial estimated to take
another half hour. On one ride they consumed carbohydrate via a sports drink during
the ride, according to sports nutrition guidelines. On the other occasion, under identical
conditions, they consumed 40:30:30 sports bars providing equal energy intake and an
equal amount of fluid. The result: the 40:30:30 bars resulted in a fuel mixture with more
fat and less carbohydrate during the exercise. However, the cyclists performed better
with the carbohydrate drink - in fact, performance was directly related to the ability to

burn carbohydrate. Two out of the 6 subjects were unable to finish the ride on the
40:30:30 bar treatment.

The bottom line
There are no published studies that support any benefits of the Zone diet on athletic
performance. We are left with the present conclusion that the 40:30:30 diet is a well-
marketed nutrition craze. Whether it will stand the test of scientific scrutiny, or the test of
time, is a topic for the future. At the moment it is simply untested.

Further reading:
Cheuvront, S. N. The zone diet and athletic performance. Sports Medicine. 27: 213-
228, 1999.

Rauch, H. G. L., J. A. Hawley, M. Woodey, T. D. Noakes, and S. C. Dennis. Effects
of ingesting a sports bar versus glucose polymer on substrate utilisation and ultra-
endurance performance. International Journal of Sports Medicine. 20: 252-257, 1999. 

The Sport Medicine and Science Council of Saskatchewan would
like to acknowledge Sask Sport Inc. and Saskatchewan
Lotteries for their continued support of our association.
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SPORT PSYCHOLOGY/MENTAL TRAINING

Overtraining Syndrome (OTS) is a maladaptive
response to excessive training stress combined with
insufficient recovery.1  Staleness is a product of OTS,
resulting from an inability to adapt to overtraining effects.1,

2  Whereas staleness is primarily a result of training load
(i.e., a physiological basis), burnout is a product of
cognitive factors related to training (i.e., a psychological
basis).1, 2  For the purpose of this article, as well as
simplicity, we will consider the general state of overtraining
(and underrecovery), rather than continually distinguishing
between these three similar conditions—each of which
result in performance decrements.

CAUSES
In addition to understanding the causes of OTS, it is
helpful to understand why athletes overtrain/underrecover.
• First, one cannot predict OTS based on physiological

or psychological clues.1  This is because OTS is a
result of individual reactions to training stimulus.  For
instance, coaches and physical trainers may not be
aware of simultaneous training activities that the athlete
is engaging in.

• Additionally, it is impossible to anticipate the recovery
behaviours of athletes.1  As such, it is difficult to
anticipate and prevent OTS.

• A performance slump can also lead to OTS because
athletes generally overexert themselves.

• Underrecovery/overtraining can result from a fear of
under-performing, as well the belief that training
harder—rather than training smarter—is beneficial to
performance.1  In circumstances where an athlete
cannot tolerate more training (or less recovery), such
an attitude is counterproductive.  OTS is more likely
to occur in conditions where2:
1. training seasons are 11-12 months long;
2. there is a rapid increase in training load over a

short period of time; OR
3. in endurance sports.

Although OTS is generally viewed as a physical condition,
the psychological implications are significant—as is the
importance of mental training interventions.  An athlete
can suffer performance reductions from overtraining without
displaying “full-blown” OTS (physiological and
immunological) symptoms.  When an athlete experiences
a significant increase in training activity, it will always
increase the amount of stress for that person.1  This may
occur when an athlete is selected to an elite training team,
Provincial, Canada Games, National, or University team,
or when a previously sedentary person initiates sport
participation.  The effects of increased stress (which often
includes some degree of pain) are determined by an
individual’s coping skills, recovery behaviours, and
cognitive appraisals—including perceptions and beliefs.1, 3

Training Stress from a Sport Psychology Perspective:
Causes, symptoms, treatment, and prevention

Ryan Flett (MSESS), Mental Training Consultant, SMSCS

An inability to meet the demands of a stressor generally
results in a maladaptive response.3  This response may
include emotional, cognitive, behavioural, or physiological
symptoms.  It is by this process that physical training
can result in psychological variants of OTS.  Considering
a psychological perspective on OTS is also important
because psychological indicators are complimentary to
conventional physiological indicators of OTS.  Cognitive,
motivational and emotional factors not only help to
diagnose OTS, but they can also identify early signs of
overtraining—before overtraining becomes debilitative.1,2

As such, psychological indicators have superior predictive
ability compared to physiological and immunological
symptoms.1,4   However, whilst the sensitivity of
psychological indicators has advantages, it can also result
in false-positive results.5  In other words, athletes may be
diagnosed with OTS who do not have OTS.  As such, it
is important to combine psychological assessment with
subsequent physiological, immunological and performance
indicators.

SYMPTOMS
Due to the differences between individuals, we cannot
rely on any one symptom to diagnose OTS.  It is important,
therefore, to consider a holistic approach in the
identification, treatment, and prevention of maladaptive
overtraining conditions.1  A holistic approach comprises
immunological, physiological, motor-behavioural,
performance, and psychological perspectives.

1. Immunological symptoms include increased
incident of injury and illness (including cold-/flu-like
symptoms), slow healing cuts, and swollen lymph
glands, etc.1,6

2. Physiological symptoms include decreased
muscle glycogen, hemoglobin, bone mineral content,
serum iron, and body fat, as well as increased resting
heart rate, changes in blood pressure, headaches,
exhaustion, reduced work volume, longer recovery
time, chronic fatigue, nausea, muscle soreness, loss
of appetite, and possible eating disorders.1,6

3. Performance factors: speed, strength, and
coordination are each impaired by overtraining.1

4. Psychological symptoms include confusion, poor
concentration, inability to get into, and stay in a zone
of optimal functioning, negative mood, depression,
disturbed sleep, and low self-esteem.1,3,6 Generally,
psychological symptoms are more consistent across
individuals than physical symptoms.2, 7  Staleness is
unique from OTS in that negative mood symptoms are
more resilient and less responsive to rest/recovery.2

DETECTING OVERTRAINING
There are several psychometric assessment tools that
can help to identify early signs of overtraining—including
STAI, CSAI-2, PANAS, SAS, and POMS.3  Of these,
the Profile of Mood States (POMS8) is the most
researched.  Although the POMS is not reliable for
comparisons among different individuals, POMS
subscales have high internal consistency, making it a
useful tool for monitoring an individual’s mood over time.1
Overtraining can be identified by detecting an increase in
fatigue, anger, tension, confusion, and depression
subscales, combined with a reduction in the vigour
subscale.2  POMS is highly reactive to changes in
training load (overload and tapering).2  This “dose-response
effect” demonstrates the close relationship between training
and mood.  POMS can identify the onset of OTS before
the appearance of physical symptoms.1, 9  Despite the
sensitivity and predictive ability of POMS during training,
mood prior to training cannot predict overtraining.2  In
addition to psychometric assessments, the IZOF10 system
is another effective method of monitoring mood.3  Whereas
typical scales only assess 15-20% of possible states,
the IZOF system assesses near every idiosyncratic
factor imaginable.3, 10

USING LOGBOOKS
One of the best ways to identify overtraining is through
the use of logbooks.  Training diaries normally include
information such as self-talk statements, emotions, goals,
behaviours, and routines during practice and competition.1
In addition to these items, athletes can monitor overtraining-
specific factors such as mood, recovery behaviours,
and physiological markers.1,3  Athletes are aware of their
symptoms before anyone else, however, they are often
unaware of what these symptoms mean.1  As such, it is
important to incorporate education with awareness.  In a
review of literature on the topic, authors concluded that
self-report is the most effective way to identify
overtraining.11  It is always a challenge to collect non-
intrusive psychological data, self-report techniques such
as logbooks can help overcome this dilemma.

OTHER MENTAL TRAINING INTERVENTIONS
As mentioned earlier, the most effective way to treat and/
or prevent overtraining is with a holistic approach.2,3  It is
important that one refer to an expert in each treatment
modality.2  Likewise, everybody involved in the treatment
must have a clearly defined role.2  Experts must treat the
entire condition; including causes, symptoms, and
maladaptive responses.1  Along with proper rest and
other physical interventions, there are numerous
psychology-specific strategies.  Goal setting helps to
reinforce the objectives of other treatments, such as:
improved wellness, improved recovery, performance
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indicators, education, better communication between team
consultants, coaches, athletes, and parents.1  Considering
the unique characteristics of OTS, it is important to set
very realistic, patient goals.

Just as athletes have individual zones of optimal
functioning in practice and in competition, they likely have
optimal zones for recovery.3  Such recovery zones
generally include pleasant emotional states, rather than
unpleasant states—which may be helpful in competition—
such as anger, intensity, anxiety.  Emotions in an optimal
recovery zone are typically of lower intensity than
competitive zones; even for positive emotions (e.g.,
energetic, fun, happy, etc.).  Three of the most popular
emotions associated with high quality recovery include
being carefree, joyful, and satisfied.3  Optimal recovery
zones vary from person to person, and likely vary between
successful and unsuccessful performances, however,
more research is required.3

It is important to develop routines which facilitate quality
recovery, such as being alone or with significant others,
getting away from competition, listening to music, reading,
massage, sauna, whirlpool, sleep, etc.3  A good rule of
thumb is that intensity of rest/recovery should equal the
intensity of training, practice, or competition.3  Perhaps
the most important intervention is to teach athletes to
reinterpret their feelings, and to reinforce positive self-talk
strategies (i.e., cognitive restructuring).2

Most treatment interventions can also be part of a
prevention program.  The keys to prevention are
education, awareness, communication, quality recovery,

and the development of self-regulation techniques.1,2,3

Communication must develop between different science
areas, as well as coaches, athletes, and parents.  Among
these groups, coaches and athletes represent the first line
of defence against OTS, with science/medicine consultants
providing a secondary, support role.

CONCLUSION
Despite the fact that coaches and sport medicine/science
practitioners have been aware of the detriments of
overtraining for some time, the condition continues to
affect approximately ten-percent of the athletic population.2
Numerous barriers impede the prevention/reduction of
overtraining-related states.3  The first such barrier is a
cultural value favouring quantity over quality of training.
Secondly, athletes and coaches must recognize the
importance of systematic recovery, as well and the
consequences of underrecovery.  Thirdly, emotional
responses to competitive outcomes can “hide” fatigue
and interfere with optimal recovery behaviours.  Lastly,
effective rest, recovery and post-competitive routines are
not a regular part of most lifestyles—i.e., it is not a natural
practice.  Simply being aware of these barriers can help
coaches, athletes and support staff to reduce incidents of
overtraining by planning, monitoring, and periodizing more
effectively.

Along with physiological symptoms, psychological factors
are important in identifying OTS—once OTS is
diagnosed, treatment can begin.  As such, psychological
considerations in physical training help to prevent
staleness, burnout, and drop out resulting from overtraining.
While it is impossible to foresee OTS before the start of

physical training, psychological variables can be
monitored to facilitate understand how an individual is
reacting to training; this can help to prevent full-blown,
debilitative OTS.
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INJURY, REHAB AND TRAINING

Under-recovery and Overtraining
Different Concepts – Similar Impact?

By: Michael Kellmann, from Olympic Coach, Summer 2003

The approach of the book Enhancing Recovery: Preventing Underperformance in
Athletes addresses recovery as a key factor of performance.  The main assumption is
that a constant lack of recovery or disturbed recovery turns into overtraining.  Even
being only slightly underrecovered over an extended period of time results in
underperformance in athletes and non-athletes alike.

In sports, the connection between the current recovery-stress and performance in
competition or training achievement is obvious (Kellmann, 2002).  To avoid overtraining
and to optimize performance in sports, physiological and psychological recovery
should be programmed as an integral component of training (Hooper & Mackinnon,
1995).  Moreover, athletes need sufficient recovery during phases of intensive training
to prevent overtraining.  Underrecovery is not due only to a frequency of competitions
that leaves no room for adequate recovery.  It can also occur as a result of training
mistakes such as:

1. Monotonous training programs,
2. More than three hours of training per day,
3. More than a 30 percent increase in training load each week,
4. Ignoring the training principle of alternating hard and easy training days or by

following two hard days with an easy day,
5. No training periodization and respective regeneration microcycles after two or

three weeks of training, or
6. No rest days (Norris & Smith, 2002).

THE PROBLEM OF UNDERRECOVERY
An oversimplified description of underrecovery is the failure to fulfill current recovery
demands.  Underrecovery can be the result of excessively prolonged and/or intense
exercise, stressful competition, or other stressors.  However, being underrecovered
over a longer period may not necessarily lead to overtraining, although it will lead to
progressive fatigue and underperformance (Budgett, 1998).  Optimal performance is
only achievable if athletes recover after competition and optimally balance training
stress and adequate recovery.

A clear and sufficient definition of recovery can rarely be found in the literature.  Authors
discussing overtraining, especially in the field of sports medicine, often refer to recovery
but do not provide detailed information on what physiological and psychological recovery
is about.  Mostly, recovery is defined as the compensation of deficit states of an
organism (e.g., fatigue or decrease in performance) and according to the homeostatic
principle, a re-establishment of the initial state.

These definitions are all quite general and consider recovery as a counterpart to the
disturbance in an initial state or a deficit condition of the organism that enables the
individual to perform.  Kellmann and Kallus (1999) stated that recovery encompasses
active processes of re-establishing psychological and physiological resources and
states that allow the individual to tax these resources again.  Kellmann and Kallus
(2001) developed a more precise definition to describe the complex issue: “Recovery
is an inter-individual and intra-individual multi-level (e.g., psychological, physiological,
social) process in time for the re-establishment of performance abilities. Recovery
includes an action-oriented component, and those self-initiated activities (proactive
recovery) can be systematically used to optimize situational conditions and to build-up
and refill personal resources and buffers.” (p.22).

OVERTRAINING
Gould and Dieffenbach (2002) pointed out the relevance of overtraining in high performance
sports and the importance as a performance-influencing factor, which was recently

identified in several studies of high-performance athletes.  In a study by Gould et al.
(1998) 84 of 298 (28%) U.S. Athlanta Olympic athletes reported that they had overtrained
for the Games and this overtraining had a negative impact on performance.  Similarly,
in open-minded responses 35 of the athletes said that they identified overtraining/not
getting enough rest as the number one coaching action that hurt their performance.  In
the 1998 Nagano Winter Olympics, ten percent of the U.S. athletes from 13 different
sports reported that they were overtrained and that this had negative effects on their
performance.  Also in open-ended responses from the same Olympians it was identified
that the need to taper, rest, not overtrain, travel less, and stay healthy were changes
that they would employ if they could prepare again for the Olympics.

In general, overtraining is described as an imbalance between training and recovery
(Kuipers & Keizer, 1988).  However, according to Lehmann and  colleagues (Lehmann
et al., 1999), overtraining is due to an imbalance between stress and recovery, that is,
too much stress combined with too little regeneration. Both descriptions sound similar,
but the definition by Lehmann and colleagues explicitly asserts that stress includes all
training, competition, and additional non-training stress factors.  Social, educational,
occupational, economical, nutritional, and travel factors; time stress; and the monotony
of training act to increase the risk of developing an overtraining syndrome.

Lehmann et al. (1999) distinguished between short-term overtraining, which lasts less
than three weeks, and long-term overtraining, which lasts at least three weeks or
more.  The authors also point out that short-term overtraining (also called overreaching
or supercompensation training) is a common part of athletic training, which leads to a
state of overreaching in affected athletes.  This state of overreaching is characterized by
a transient underperformance, which is reversible within a short-term recovery period
of one to two weeks and can be rewarded by a state of supercompensation (an
increase in performance ability following one to two weeks of regeneration after a short-
term phase of overtraining).  Therefore, short-term overtraining or overreaching (terms
that can be used synonymously)is a regular part of athletic training.  Nevertheless,
when overreaching is too profound or is extended for too long, short-term overtraining
turns into long-term overtraining.  This occurs “if a necessary regeneration period is
inappropriately short or recovery therefore remains incomplete and is additionally
associated with too many competitions and non-training stress factors.  The athlete
clearly runs the risk of a resulting overtraining syndrome” (Lehmann et al., 1999, p.2).
With this approach Lehmann et al. (1999) consider overreaching (and short-term
overtraining) as an integral and necessary aspect of training.

ACCUMULATION AND INTERACTION OF TRAINING AND NON-TRAINING
STRESSORS
How complex the fine-tuning of a training process is can be highlighted by the
accumulation and interaction of training and non-training stressors.  Performance abilities
are influenced by many factors such as training (e.g., stress/recovery relationship,
training volume, intensity, methods, technique training, frequency of competitions),
lifestyle (e.g., sleep, daily schedule, nutrition, alcohol consumption smoking, housing
conditions, leisure activities), state of health (e.g., cold, fever, gastric and intestinal
diseases, infections), and environment (e.g., family, roommates, teammates, social
contacts, job/school, coach).

As hard as it may be for coaches to accept, athletes do have a life outside of sports.
Emotional stress or fighting inside and outside of the training environment (e.g., illness,
fights with friends or partners, parents’ divorce) can affect them strongly.  Problems and
obligations at school, difficulties with time management (practice/school/friends), and
other responsibilities can be pictured as a single package load.  Often, individuals can
easily handle those situations, but when heavy training load is added to an already high
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“personal package load”, the total impact on the systems simply gets too high.
Although all components could easily be handled by themselves, the combination is
overwhelming.

STRESS-STATES AND RECOVERY DEMANDS
Kellman proposed a model describing the interrelations of stress states and recovery
demands.  The basic assumption is that with increasing stress, increased recovery is
necessary.  Limited resources (e.g., time) initiate a vicious cycle: under increased
stress and unable to meet increased recovery demands, the athlete experiences more
stress.  People may be stressed to the point that they fail to find or make time to recover
adequately, or to consider better ways of coping with the situation.

The model of stress-states and recovery demands may explain how overtraining can
develop.

The axis of the stress-states can be seen as a continuum of an increasing training load,
which can be labelled at the end points “no training” and “overtraining” (similar to
Kreider et al., 1998).  With an extended training load the organismic recovery demands
increases proportionally.  A short-term planned sacrifice of recovery enhances long-ter,
performance effects (e.g., supercompensation).  If the training load and intensity increase
over a longer time “without adequate recovery” or with merely “inappropriate recovery,”
the individual experiences long-term underrecovery, which may result in the overtraining
syndrome.  To reach the optimal recovery-stress-state, athletes have to increase their
self-initiated activities to fulfill their recovery demands.  At each state of the model,
recovery can work as a regulation mechanism, which is caused by an increasing
distance between the two axes into a higher recovery debt (days to weeks).  The
higher a person is on the stress-state or syndrome that occurs, the more recovery
efforts are needed in order to reach the individual optimal recovery-stress-state.

INDIVIDUAL DIFFERENCES
Athletes in general are likely to not only differ from the general population but also show
a broad range of inter- and intra-individual differences.  This also applies to the training
load.  “Thus a particular training schedule may improve the performance of one
individual, be insufficient for another, and be damaging for a third” (Raglin, 1993, p.842).
The different effects of the same training stimulus may be explained by the individual
recovery-stress state.  The recovery-stress-state represents the extent to which
someone is physically and/or mentally stressed as well as whether the person is
capable of using individual strategies for recovery and which strategies are used.  The
recovery-stress-state can be changed positively either by stress reduction, or more
important, by self-initiated recovery activities.

To compare athletes, for example, with norm data of psychological or physiological
tests may be misleading.  Inter-individual differences in recovery potential, exercise
capacity, non-training stressors, and stress tolerance may explain the different degrees
of vulnerability experienced by athletes under identical training conditions (Legmann et
al., 1993).  The key is to evaluate athletes individually, monitoring them regularly and
comparing the obtained data longitudinally.  Stress and recovery should be monitored
during the training process to prevent overtraining.  Recognizing that different athletes
have different thresholds for overtraining.  Hooper and Mackinnon (1995) recommended

that training be individualized.  When working with teams or a group of athletes,
coaches may find individualization of training difficult.  But especially in weight and
strength training sessions, this can easily be achieved.  Reductions or increases of
rounds and sets during weight and strength training and specific instructions regarding
exercise intensity, can serve to individualize training.  However, when training is
individualized, it should be clearly communicated to the athletes that it is done to
achieve individual optimal training results.  If the individual training is not explained, the
situation for athletes with the lower training volume may become awkward.

SOMETIMES LESS IS MORE
The concept that sometimes “less is more” is often ignored in the daily training regime.
Even in leisure sports the “no-excuse, feel-the-burn, more-is-better”theory of working
out is rampant.  However, the focus should be on the quality instead of the quantity of
training.  When performance plateaus occur, athletes often increase their effort and
enhance the training load, which initiates a vicious cycle and after continuation, can turn
into a heavy overtraining syndrome.  Consequently, overtraining can be prevented but
it is frequently overlooked as a result of the lack of understanding on the part of the
coaches and athletes.  Coaches may have to enforce rest because some athletes are
unwilling to reduce training for fear of becoming detrained.  Similarly, coaches may
need to prevent athletes from trying to get back into shape too quickly after a break.
Overtraining can be effectively treated by rest or prevented outright by not training hard,
but these obviously are not desirable options for the competitive athlete.

In the real training world the concept of less is more seems to be hard to sell.  Most
coaches feel that coaching is their job, and it is the duty of their athletes to follow their
regimes.  In addition, when coaches back off too much, performance may decrease.
This shows that there is a careful balance between practice and recovery.  Practice is
important to improve performance, but the focus should be on the quality rather than
the quantity of training.  During long and hard training sessions, athletes tend to take
“hidden rests,” for example, by going at a slower pace during the exercises.  A
thoughtful variation of the training exercises includes a recovering element.  An increase
of the overall quality of training occurs when the standard regular training routine is
modified, when new exercises are introduced, or simply when different types of
training are applied.

SUMMARY
Underrecovery and overtraining: Different concepts- similar impact?  This question can
clearly be answered with a yes and a no.  Yes, they have the same impact-
performance declines; No, they are not similar- underrecovery is the precursor/cause
of overtraining.  Consequently, the key to prevent overtraining is an active and
proactive enhancement of recovery.  Coaches and athletes need to be educated about
the importance of optimal recovery and its impact on performance.  When athletes
understand that  a weekend without training is part of the planned training schedule,
which implies that they should not train on their own or go for a heavy bike ride with
friends, they take a huge step toward adequate recovery.  In addition, the multilevel
concept of stress and recovery emphasizes that physical training is just one part of
athletes’ lives.  Emotional worries outside of the training environment may disturb the
recovery process as well.  Consequently, athletes’ self-initiated preferences for recovery
strategies are important elements to avoid overtraining and subsequent underperformance.

Don’t delay, book now!
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Would you know what to do in the event of a medical emergency during a practice?  Have you ever asked yourself, “what should
I have in my sport 1st aid kit”?  Is not knowing how to tape an athlete’s thumb becoming a problem?  The answers to these and
many other questions  are practically discussed and presented in detail during our...

Sport 1st Aid & Sport Taping Workshops
Call 1-888-350-5558 for more information or to book a workshop.



Sport Medicine and Science Council of Saskatchewan Spring/Summer 2004

Page 13

Regina Sport Group Inc.
Regina Sport Group Inc. recently opened in Downtown Regina to provide personalized
and professional care of your individual custom bracing needs as well as a variety of

therapy aids. RSG Inc. is staffed by two orthotists and a kinesiologist.

We are proud to be a supplier for the following companies.

DONJOY,     MEDAC,   GII Orthotic Inc.

INNOVATION SPORTS,    CAMP,   APEX,
ALLSPORT  DYNAMICS,   fitter.first,   Anatech,

OrtoPed,   BIRKENSTOCK,   SAMMONS PRESTON

SALES:
* Braces - Foot

- Ankle
- Knee
- Shoulder
- Spinal
- Wrist/ Elbow

* Therapy Aids - Exercise balls
- Balance boards
- Exercise mats
- Skill & Agility tools
- TRIKKE (3-wheeled)
- CRYO product range
- Thera-Band products

We also accept third party claims (SGI, WCB and Indian Affair clients).

For more information contact.
Store Manager: Steve Merifield BPAS, PFLC
Phone:(306) 522-4722/3   Fax:(306) 522-4724

2500B 11th Avenue, Regina, SK
E-mail: reginasportgroup@sasktel.net

SERVICES:
* Custom fittings and assessments
* Gait analysis for foot orthotics
* Lifestyle counselling
* Custom sport equipment, specially

ordered for the physically challenged



Sport Medicine and Science Council of Saskatchewan Spring/Summer 2004

Page 14

INJURY, REHAB AND TRAINING

“If there was one single factor that helped this team to
perform to the level they did at Atlanta, it was the recovery
program that was put in place…and monitored throughout
our 1996 program.” Barry Barnes Head Coach,
Australian Men’s Basketball, 1996 Atlanta Olympic Report

Athletes work hard to prepare and perform successfully
throughout a competitive season or for major events.
Unfortunately, many ignore or forget the performance
benefits gained through including recovery strategies within
their daily training programs.  Indeed there is a tendency
for many athletes to limit the use of recovery techniques
to times when they are ill or injured.  Yet recovery
strategies have far more benefits for athletes than merely
as tools to assist with rehabilitation or recuperation.

Recovery is one of the basic principles of training
methodology (Rushall & Pyke, 1990) and it has two
primary roles: The first concerns monitoring the athlete’s
adaptation to training and stress so that appropriate
recovery strategies can be determined.  The second
relates to the selection of specific recovery techniques
and strategies to minimize any residual fatigue from training
and competing.

RECOVERY STRATEGIES: MONITORING
ADAPTIVE RESPONSES
WHAT ARE THE VARIABLES COACHES
SHOULD MONITOR?
Each coach has a wealth of observational information
about the indicators of poor adaptation and excessive
fatigue.  Often these are observations recorded
subconsciously rather than formalized documented notes.
It is important for each coach to identify what it is that they
observe that is indicative

WHAT ARE THE VARIABLES AN ATHLETE
SHOULD MONITOR?
The responsible athlete will also monitor training
adaptations through regular recordings in a training diary
or log book.  Maintaining a daily record is an essential
training tool for all athletes as it enables them to learn how
to evaluate their stress levels and their adaptive responses.
Learning to recognize “how they feel” is one of the most
important skills any athlete can acquire.  Recordings of
the quality of sleep, morning rest rate and morning body
weight, and a daily rating of fatigue levels are four critical
markers that should be recorded regularly by athletes.
These four variables take two minutes to record and may
be the first warning to an athlete that he or she is not
adapting well to training and other stresses.  Kellmann
(2002) has designed a questionnaire, REST-Q that
identifies excessive fatigue and under-recovery in athletes.
Realistically, most athletes likely to be inconsistent with
recording morning resting heart rates.  Research has
indicated that a more comprehensive set of variables
should be monitored (Mackinnon & Hooper, 1994; Hooper
et al, 1995).  Some examples of monitoring sheets that
include many of these variables can be found in Calder
(1996) or accessed on www.ask.net.au

Recovery Strategies for Sports Performance
By: Angela Calder, B.A., M.A. (Hons), B. Appl.Sci (Coaching)

RECOVERY STRATEGIES: MANAGEMENT
There are four generic types of training and competition
fatigue (Calder, 2003). There are METABOLIC FATIGUE
(energy stores); NEURAL FATIGUE of either or both the
peripheral nervous system (localized force production)
and central nervous system (drive/motivation)
PSYCHOLOGICAL FATIGUE (emotional and social
stress factors); and ENVIRONMENTAL FATIGUE
(climate and travel).

A good coach understands not only what is being stimulated
through prescribed training sessions, but also what is
being fatigued.  The challenge is to recognize the type of
fatigue and then select specific strategies to reduce and
minimize this fatigue as soon as possible after the training
or performance situation.  There are three major specialty
areas to include when designing appropriate recovery
strategies for an athlete’s training program.

NUTRITION: FLUID AND FUEL FOR RECOVERY
The most important nutritional consideration for recovery
relate to fluid and fuel replacement strategies (Burke, 2000).
Monitoring fluid loss so that it is kept to a minimum is
essential.  A bodyweight loss of two percent or more
during exercise will result in a reduction in aerobic output.
If an athlete becomes excessively dehydrated, not only
can this be dangerous and lead to overheating their aerobic
capacity can be reduced by up to six-percent.

Adequate supplies of glycogen in the muscle and in the
liver are needed to support the energy demands and
promote recovery for the next training session.  Athletes
can minimize the effects of metabolic fatigue by starting
each session with their fuel tanks full.  They can top-up
during the event with sports drinks and take other
carbohydrate and protein foods.  Small amounts of protein
taken with carbohydrates before, during, and after hard
training, are also recommended to help minimize muscle
protein breakdown as a result of heavy workloads
(Tarnopolsky, 2000).

Nutritional supplements should be used with caution and
sound scientific advice.  Many coaches and athletes are
pressured to use supplements and new products and it is
often difficult to source reliable evidence-based information
about what is appropriate and safe to use.  A useful
website for advice on this area is www.ais.org.au/nutrition

PHYSICAL THERAPIES
A wide variety of activities and therapies are used to
assist with recovery from training fatigue.  Unfortunately,
many recovery techniques popular with athletes and
coaches have not been extensively investigated by
scientists so coaches and athletes often rely on anecdotal
information about what is best to use.  The following list is
an indication of some of the most commonly used recovery
techniques.

Rest: Passive rest
Passive rest, particularly in the form of sleep, is an area

that is not well understood by either coaches or athletes.
Sleep is probably the most important form of recovery an
athlete can have.  A good night’s sleep of seven to nine
hours provides invaluable adaptation time for adult
individuals to adjust to the physical, neurological,
immunological and emotional stressors that they
experience during the day.  An adolescent experiencing
heavy training and a growth spurt may need up to ten
hours a night and athletes who are sick often need more
sleep as a part of recuperation.  However, too much
sleep can be detrimental to performance as it can slow
down the central nervous system and lead to increased
levels of melatonin that can leave the athlete feeling slow
and lethargic.

Rest: Active rest
Active rest is much undervalued by athletes.  The end of
the loading component of the training session is an ideal
time to introduce active recovery activities, although active
rest strategies can also be interspersed easily throughout
the session (i.e., sets and reps).  Activities can be selected
to fulfill several tasks.  They can either help to recover the
physiological state of the athlete (light jog, walk, swim or
cycle to recover the lactate system), recover neural fatigue
(light jostling/shaking of muscle groups), or used as a
means of psychological and emotional restoration (light
but different activities).

Cross-training can also be used as a form of active rest
provided the work intensities are modest (light aerobic)
and the exercise undertaken are different to those normally
performed in training, e.g., pool work after a game.  Rest
days are essential.  Ideally at least one day per week
should be a non-training day.  This allows time for physical
and psychological recovery as well as time for other
interests and personal and family relationships.

Hydrotherapies
A wide range of hydrotherapies have been in use
restoratively for several thousand years.  Spas, pools,
steam rooms, cold pools, and contrast temperature
protocols were used by the ancient Greeks and Romans.

One of the few published articles on the effectiveness of
hydrotherapies come from research with nationally ranked
Finnish track and field athletes (Vitasalo et al., 1995).
Researchers demonstrated that underwater massaging
(using the jets in a spa) following plyometrics training
helped athletes to maintain leg-explosiveness on the
following day.  In contrast, passive rest after such training
resulted in a significant reduction in leg power.

The protocols used by the Finnish researchers were
very similar to those used by the ancient Romans.
Essentially, this routine involves first having a shower,
followed by a spa (39 to 40°C) for three minutes and then
a cold shower or a plunge into a cold pool (10 to 15 °C)
for 30 to 60 seconds.  Warm immersion produces
vasodilation of the peripheral circulation and the cold
immersion encourages vasoconstriction.  Three to five
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sets of this protocol producing rapid vasodilation and
vasoconstriction will accelerate blood flow.

A contrast temperature following the same protocol as
outlined above, was used by researchers from the
University of Canberra in 1996 to measure lactate
recovery in high-performance hockey players after a
series of Wingate tests (Sanders, 1996).  Results indicated
that lactate levels were recovered equally fast by using
either the contrast water immersion protocol or the active
recovery protocol.  Lactate recovery following passive
rest was significantly slower.

Showering within five to ten minutes at the end of a
training session is a good way to accelerate recovery of
both lactates and peripheral neural fatigue.  Contrasting
temperatures can be achieved with a shower and bath at
home or the use of a small paddling pool or tub for cold
immersion.

Sports Massage
Many claims are made about the benefits of sports
massage and numerous research studies examining these
claims have been undertaken over the last 15-20 years.
Despite this there is not much evidence-based science to
substantiate many claims that are made about the benefits
of massage (Calder, 1990).  What little information that
does exist provides evidence for increased muscle and
skin temperatures, leads to a relaxation response as
demonstrated by a reduction in resting heart rates, blood
pressure and a decrease in excitability of the motor-
neuron pool.  Improved mood states and feelings of well-
being have been recorded in several studies and many
athletes will use massage as both a means of relaxing
physically and psychologically.

Acupuncture and Acupressure
Acupressure is often performed as an adjunct to sports
massage but acupuncture requires more extensive
qualifications and is less accessible and more expensive

than massage.  Both acupressure and acupuncture focus
on applying pressure or stimulus to specific points located
on 14 meridians (line patterns) on the body.

PSYCHOLOGICAL SKILLS
There are four main psychological strategies that are used
to enhance recovery: debriefing, emotional recovery,
mental toughness skills and relaxation techniques.

Debriefing
Debriefing is one of the most useful ways to evaluate
performance and provide emotional and psychological
recovery post training or post match.  A successful
debriefing approach helps both the coach and athlete to
evaluate performance objectively, identify what specific
changes are needed and then set realistic goals for the
next training session or match.  An excellent debriefing
model that focuses on process rather than outcomes is
outlined by Hogg (2002).

Emotional recovery / Contingency planning
In the case of a major setback or traumatic situation or
event, additional resources and strategies may assist the
athlete to manage this process and help them to take to
first steps in “coming to terms” with the situation.  It is
important for coaches to identify in advance the strategy
of strategies that they will use if such situations arise.
Contingency planning is an important aspect of preparation
for handling emotionally traumatic events.

Some of the simplest distracters to use during a tournament
or competition are mood-lifting activities.  These can include
watching an amusing video or comedy show on
television, reading an escapist or adventure novel, or
going to a fun park, zoo or light entertainment center.  A
sense of humour and a feeling of comradery, or team
support, are invaluable in times of emotional stress.  For
athletes in extended competitions away from home, and
especially overseas, planning such activities as part of
the tour is essential.

Mental toughness skills
Recognition of the complex interaction and strong
relationship between physical and emotional states is
important for recovery training.  This is evident when
muscle relaxation is observed in conjunction with lowered
heart rates and blood pressures and improved mood
states.  Skills associated with developing mental
toughness or emotional control and relaxation strategies,
are important strategies for athletes to use.  Positive self-
talk and developing positive body language are some of
the effective skills that have been used by elite tennis
athletes (Loehr, 1992).  These techniques can be used
within training and match situations as well as afterwards
and coupled with biofeedback techniques for greater effect.
Relaxation Techniques

Many relaxation techniques are available.  An athlete
needs to practice only one or two techniques on a regular
basis for these to become effective tools to use to aid
recovery.  Some of the more common relaxation
techniques include: meditation, progressive muscle
relaxation, visualization, breathing exercises, music, and
floatation.

CONCLUSION
Every training session is important, as it is an opportunity
to become an even better performer.  Athletes should aim
to start training session or game in a fresh a state as
possible so that they can maximize the training benefits
and experiences of the session or event.  Recovery
strategies are aimed at helping athletes to do this by
focusing on reducing residual training fatigue and stress.

Coaches can help educate athletes to understand, plan
and use recovery strategies with a view to athletes
learning to manage this for themselves.  Effective
monitoring and recovery management will enable both
the coach and athlete to train hard, perform better and
more consistently, to reduce training injuries and illnesses,
and to develop sound self-management strategies.
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