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Course module EPH 

Doctors apply for the one day course at least ? 6 months in advance 

We send them a reading list that is present on the EFSMA web pages 6 weeks in 

advance 

Pre module multiple choice examination on the day of the course for 30 minutes 

           

Module 1  Benefit and risk of  exercise     

Module 2  PPE ECG and reason to refer 

   Self administered questionnaire 

   Direct questions on exercise 

   Orthopedic exam over 90 seconds 

   C_P and Neurology exam     

Module 3  Psychology 

    Questions and how to ask them 

    Degree of readiness 

    Patient interview     

Module 4  Nutrition and exercise      

Module 5  Physical activity classification    

Module 6  CP exercise test interpretation 

   External load 

   Three variables of performance    

Module 7  Write the prescription      

 

Post module multiple choice examination for 30 minutes 

 

Certificate from EFSMA and Alma Mater University, Graded certificate are presented 

at a later date. 

  Attended 

  Average grade 

  Excellent grade 
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                                  “Exercise prescription for health”. 

Benefits and Risk for Exercise 

Summary: Exercise prescription for health has been shown in many studies to be 

as beneficial, or at times just complementary, as some pharmacological agents in 

controlling some diseases. It has also been shown to prevent the onset of many major 

diseases of the Western life style. It is now time for medical doctors to lead this 

initiative as they did with smoking cessation. 

 

Large studies from the USA have shown that low cardio-respiratory fitness is the 

single biggest risk factor for all-cause mortality. The importance of sports medicine, 

in particular the benefits of physical activity in non-communicable disease prevention 

and chronic disease management, should be incorporated in the core undergraduate 

medical programme and into a postgraduate specialty of Sports Medicine.  

 

 
 

Blair et al 

The following points need to be emphasized: 

 The top down approach of encouraging exercise to the public is not working 

 Psychology is an important part in starting and continuing in exercise 
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 EFSMA’s approach is similar to the successful approach of the anti-smoking 

campaigns: One doctor with one patient counselling that patient and following 

up after weeks. A trickle down effect may be generated from this approach. 

 This is our bottom up approach as distinct from the many failed top down 

approaches for exercise in the population. 

 The House of Lords, UK, Science and Technology Committee, commenting, 

Lord Krebs, Chairman, said: “There is an ever-growing body of evidence 

showing that increasing the amount of exercise people take can be of huge 

benefit in treating a wide range of chronic conditions. However, we are not 

convinced that health professionals currently have the skills or support to 

prescribe appropriate training regimes for their patients”  

 We would foresee an EFSMA/AMEU course to assist doctors in writing 

exercise prescriptions for health 

 Is it negligence therefore not to prescribe exercise? 

 The science of exercise must not be dumbed down again 

 The patient must be central to all exercise endeavour and should include: PPE, 

psychology, exercise physiology principles being applied, CPET as a clinical 

laboratory test available in clinical PFT laboratories and is our gold standard 

 Follow up and reassessment is essential. 

Any course will be divided into modules. There will be a pre-course and a port-course 

examination. A certificate from EFSMA and Alma Mater University will be awarded.  

 

Introduction 

Preamble 
There is a strong relationship between exercise and health. Physical activity is 

essential to good health and quality of life. Physical activity and exercise exerts a 

positive influence on muscular-skeletal, cardiovascular, respiratory, hormonal-

immunological, hematological, neuro-sensory and gastrointestinal systems. Physical 

activity levels are declining in most developed countries and in all age categories.  

 

Regular physical activity and sport, especially during childhood and adolescence, 

promotes proper growth and development, maintains health and counteracts negative 

risk factors such as cigarette smoking, obesity, type 2 diabetes, osteoporosis, 

hypertension, coronary heart disease and other ailments. Risk factor profiles for many 

ailments limiting the quality of life are beneficially affected by physical activity and 

exercise.  

 

The Sports Medicine specialist and other parties involved in this work may have a 

substantial impact on all the above points raised including reduction of health care 

costs.  

 

Sports medicine is a multidisciplinary clinical and academic speciality of medicine 

dealing with health promotion for the general population, by stimulating a physically 

active lifestyle and diagnosis, treatment, prevention and rehabilitation following 

injuries or illnesses from participation to physical activities, exercises and sport at all 

levels. Sports medicine is globally defined and recognised not solely for taking care of 

the sporting elite athletes. 

 

It is mainly focused on:  
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1. • Prevention of chronic diseases caused by sedentary lifestyle as a major area 

of increasing interest which can partially be served by expertise in sports 

medicine. 

2. • Pre-participation clinical screening and examination before exercise and 

competition as well as medical assistance to the athletes engaged in all sports. 

3. • The use of supplements, pharmacological agents, doping control and gender  

verification and its complex moral, legal and health-related difficulties. 

4. • Special medical issues associated with International sporting events of 

athletes, including disabled athletes, such as the effects of travel and 

acclimatization. 

5. • Research in basic science and extensive clinical undertaken in the sports 

medicine domains within a great variety of specialities. 

 

The increased attention from media and significant financial and political interactions 

in international sports events creates an atmosphere where business and sports meet, 

not always for the benefit of involved athletes. Consequently, sports medicine can 

encompass an array of areas including internal medicine, exercise physiology, 

cardiology, orthopaedics and traumatology, physical and rehabilitation medicine etc. 

 

Sports medicine is a multidisciplinary specialty, integrating teams with physicians, 

athletic trainers, physical therapists, coaches, sport scientists, nutritionists, 

psychologists, athletes and other related specialties. Besides his clinical expertise, the 

sports medicine specialist should be considered as head of the multidisciplinary sports 

medicine team, coordinating the direct planning of the athlete's health activities, 

related to his health. 

Physical activity v exercise 

Even if commonly “Physical activity” and “exercise” are terms usually used 

indifferently, the real meaning is not the same.  

Physical activity is defined as any physical or biomechanical movement generated by 

muscles contraction that needs an increase over resting energy expenditure (Caspersen 

et al., 1985).  

Exercise is planned and structured physical activity consisting of repetitive and 

routine body movement, performed with the aim to improve or maintain  physical 

fitness.  

Furthermore, “Leisure-time activities” are activities undertaken in the individual’s 

discretionary time that leads to any substantial increase in the total daily energy 

expenditure  

Finally with term “sport”, we mean all forms of competitive physical activity which, 

aim to use, maintain or improve physical fitness and provide entertainment to 

participants. As we know Sport’s number increase every day, from those requiring 

only two participants, through to those with hundreds of simultaneous participants, 

either in teams or competing as individuals. Sports are usually governed by a set of 

rules or customs, which serve to ensure fair competition, and allow consistent 

adjudication of the winner. Winning can by determined by physical events such as 



 

 7 

 

7 

 

scoring goals or crossing a line first, or by the determination of judges who are 

scoring elements of the sporting performance, including objective or subjective 

measures such as technical performance or artistic impression. 

Criteria of classification 

Nowadays a correct sport’s prescription needs adequate measurement of physiological 

and pathophysiological conditions of patients. Sport’ medicine specialist must be 

considered Clinical Physiologists able to measure biological human phenomena and 

dose response exercise effect to correctly dose it. To correctly prescribe physical 

activity to a sedentary subject (healthy or suffering of a pathological condition) a 

physician should know physiology and sports and acute (adjustments) and chronicle 

(adaptations) cardiovascular and systemic sport’s related effects. 

At this purpose, essential information on physiology and a classification of different 

physical activities and sports focusing on cardiovascular system response have been 

provided in the following pages. 

A classification widely used by Cardiologists and sport’s Medicine Medical Doctor 

Consultant has been drawn up in 1995 and updated in 2003 by the Cardiology 

Committee for Eligibility to Competitive Sports (appendix 1). Here we describe the 

most important principles. 

The cardiovascular work during exercise can be continuous, as in aerobic activities 

(from walking to running a marathon), or intermittent as in individual racket sports 

(tennis; squash) or team sports (soccer, rugby, basket).  Moreover, the cardiovascular 

work depends on effort intensity, proportionally related to metabolic requirements of 

muscles. 

 

MET: Metabolic Equivalent 

Energy expenditure during every activity can be measured directly or indirectly. 

Through indirect methods as Clinical physiologists we use Oxygen Consumption 

Measurement with commercially available Metabolimeters.   

The metabolic Unit, worldwide used is the metabolic equivalent (MET), a physiologic 

value expressing the energy cost of resting metabolism, and it is useful to quantify 

physical activities: 1 MET is equal to 3.5 ml/kg/min (and to 1CAL/KG/h) and is the 

amount of oxygen the body uses at rest.  

Activity Energy expenditure quantification 

Physical Activity MET 

Light Intensity Activities < 3 

Sleeping 0.9 

watching television 1.0 

writing, desk work, typing 1.8 

walking, 1.7 mph (2.7 km/h), level ground, strolling, very slow 2.3 

walking, 2.5 mph (4 km/h) 2.9 

Moderate Intensity Activities 3 to 6 

bicycling, stationary, 50 watts, very light effort 3.0 

walking 3.0 mph (4.8 km/h) 3.3 
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calisthenics, home exercise, light or moderate effort, general 3.5 

walking 3.4 mph (5.5 km/h) 3.6 

bicycling, <10 mph (16 km/h), leisure, to work or for pleasure 4.0 

bicycling, stationary, 100 watts, light effort 5.5 

Vigorous Intensity Activities > 6 

jogging, general 7.0 

calisthenics (e.g. pushups, situps, pullups, jumping jacks), heavy, vigorous 

effort 
8.0 

running jogging, in place 8.0 

rope jumping 10.0 

 

 

Obviously, this “threshold” is age-and disease related. In case of diseases or other 

special conditions it is essential to define with accuracy the exercise intensity. In 

intermittent sports such as tennis or football, in which metabolic expenditure and 

cardiovascular work depend on the specific competition it is more difficult to define 

the exercise intensity. Moreover, these activities characterized by sharp and quick 

movements are more likely to cause cardiac arrhythmias than regular activities whit a 

gradual workload 

 

According to the principles explained in this chapter, it is possible to group physical 

activities in three categories: 

 

1. Dynamic activities with a regular cardiovascular work including simple 

movements such as walking, running, cycling, swimming in and out-door. 

These physical activities become sports activities when the athlete decides to 

perform them at moderate and high intensity and at competitive level.  

2. Dynamic activities with intermittent cardiovascular work characterized by 

more complex movements and a technique (tennis, football, five-a-side 

football etc.). These activities are beneficial for the body and in particular for 

cardiovascular system but are difficult to assess because of “competitive” 

aspect even if they are just for fun activities.  

3. Static or strength activities including activities of physical culture (weight 

lifting, body-building) practiced in health clubs. There are evidences on 

beneficial effects on cardiovascular system of some strength exercises 

performed “dynamically” with many repetitions and moderate weights 
 

Chapter 1. Benefits and risks of physical activity 
 Modifiable and Non-modifiable factors with exercise, 

Tell the patient why exercise is good  

Healthy aging and physical activity 

Risk for mild to moderate exercise to MSK and CV systems 

   Exercise compared to drugs and surgery 

 

Modifiable risk factors that benefit from exercise 
• Hypertension 

• High fat saturated diet 
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• Abnormal blood lipid levels (high total cholesterol, high levels of 

triglycerides, high levels of low-density lipoprotein or low levels of high-

density lipoprotein (HDL) cholesterol).  

• Tobacco use (smoking or chewing tobacco, especially if started at a young age 

or in females. 

• Physical inactivity increases the risk of heart disease and stroke by 50%  

• Obesity is a major risk for cardiovascular disease and predisposes to DM II. 

• Type 2 diabetes, which doubles the risk of coronary heart disease and stroke.  

• A chronically stressful life, social isolation, anxiety and depression increase 

the risk of heart disease and stroke. 

• One or two units of alcohol may lead to a 30% reduction in heart disease, but 

more than this level of alcohol consumption may damage the heart. 

• Medications may increase the risk of heart disease eg. contraceptive pill, 

hormone replacement therapy (HRT). 

• Left ventricular hypertrophy (LVH). 

Non-modifiable risk factors 
Age, the risk of stroke doubles every decade after age 55. 

Family’s history, cardiovascular disease indicates your risk.  

If a first-degree blood relative has had coronary heart disease or stroke before  

the age of 55 years (for a male relative) or 65 years (for a female relative) your  

risk increases. 

Gender, males have a greater risk of heart disease than pre-menopausal woman.  

Once females reach the menopause, the risk of cardiovascular disease is similar.  

Men and women have the same risk of stroke. 

Ethnicity, people with African or Asian ancestry are at higher risks of developing  

cardiovascular disease than other racial groups. 

 

Tell the patient 

Benefits of Regular Physical Activity and/or Exercise 

 Long term studies of men and women in the USA have shown a positive linear 

relationship between physical activity and health and a low cardio respiratory 

fitness level as the largest attributable factor for all causes of death.  

 The World Health Organisation ranks physical inactivity as the fourth largest 

cause of global mortality.  

 In Europe 70% of the population take insufficient exercise. 

 Physical inactivity is linked with many chronic health problems including 

cardiovascular diseases, type 2 diabetes, obesity, cancer, dementia, depression 

and osteoporosis. 

 The present cost of physical inactivity in Europe, when indirect costs to the 

economy are added to health costs, has been estimated to be €50 billion 

 Physical activity is known to be essential for improved health, preservation of 

function and there is evidence of prolonged life resulting from as little as 15 

minutes of regular and moderate daily exercise. 

 Physical inactivity kills more than smoking, diabetes and obesity combined . 

 

Frequent and regular aerobic exercise has been shown to help prevent or treat serious 

and life-threatening chronic conditions such as high blood pressure, obesity, heart 

disease, Diabetes and depression. Endurance exercise, mostly before meals, is able to 

reduce blood glucose more than performing the same exercise after lunch or dinner. 

Both aerobic and anaerobic exercise are able to increase the mechanical efficiency of 
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the heart, reducing heart rate at rest, and physiologically increasing cardiac volume in 

order to have a more powerful pump.  

 

In recent years there is there is some evidence that vigorous exercise is more 

beneficial than moderate exercise.  Some studies have shown that vigorous exercise 

executed by healthy individuals can increase opioid peptides (a.k.a. endorphins, 

naturally occurring opioids that in conjunction with other neurotransmitters are 

responsible for exercise-induced euphoria and have been shown to be addictive), 

increase testosterone and growth hormone, effects that are not as fully realized with 

moderate exercise. However, as we state, training at this high intensity for long 

periods of time, or without proper warm up beforehand and cool down afterwards, can 

lead to an increased risk of injury and overtraining or of sudden death in the presence 

of unknown cardiac pathology. 

 

1. There are health-related benefits of regular physical activity that did not meet 

traditional criteria for improving fitness of exercise 

2. Exercise might also be considered as a fifth vital sign and should be recorded 

in patients' electronic medical records and routine histories, 

3. Simple things like walking instead of taking transit, and walking the dog make 

a big difference. 

4. Patients ought to report how many minutes of physical activity they undertake 

in an average day and how many days a week such activity takes place. This 

measurement provides a score (in minutes per week) that can alert patients and 

clinicians to potential risks related to physical inactivity." 

5. People who took up playing football two or three times a week experienced 

reduced risk factors for cardiovascular disease, diabetes and the brittle-bone 

disease osteoporosis. 

 

 

Table: Exercise compared with drugs or surgery in non-communicable diseases 

 

Exercise benefit      Drug or surgical benefit 

Cardiac disease  40% risk reduction2     24% risk reduction with statins3 

 

Stable coronary  

Artery disease 88% survival at 12 months4    70% survival at 12 months with percutaneous 

coronary angioplasty4 

 

Type 2 diabetes  58% incidence reduction5    31% incidence reduction with metformin6 

 

Hip fracture  55% incidence reduction7    38% risk reduction with risedronate8 

 

Breast cancer  40% risk reduction9,10     38% incidence and risk reduction with tamoxifen11 

 

Recurrent breast  

cancer   54% reduction in mortality12    59% reduction in mortality with tamoxifen13 

 

Major depression  Exercise as effective as sertraline   Sertraline as effective as exercise (65·5%remission) 

(60·4% reduced rate) with a relapse rate of 30% but with an increased relapse rate of 52%14 

 

 
Studies chosen to show effectiveness of exercise, and benefits should not be regarded as directly comparable apart from percutaneous coronary angioplasty4 

and major depression.14 Exercise can be expected to provide broader health benefits than individual drug or surgical interventions. 
www.the lancet.com Vol 380 July 7, 2012 

 

http://www.the/
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Contraindications of exercise 

 COPD; Patients require to be stable before training and oxygen saturation levels 
should be above 88-90%. (13)   

 Diabetes; if blood glucose is >17 or <7 mmol/l then it should be corrected first. 
Patients with diabetic peripheral or autonomic neuropathy or foot ulcers 
should avoid weight bearing exercise 

 Heart disease; Acute myocardial infarction or unstable angina until stable for at 
least 5 days, dyspnoea at rest, pericarditis, myocarditis, endocarditis, 
symptomatic aortic stenosis, 

 Hypertension; Blood pressures of a systolic >180 or diastolic >105 or higher 
should receive medication before regular physical activity with particular 
restrictions on heavy weights strength conditioning which can create 
particularly high pressures. (33)  

 Osteoporosis; Avoid activities with a high risk of falling. 
 Fever; Should be settled to avoid a risk of developing myocarditis 
 Any acute severe illness. 

RISK STRATIFICATION FOR ENDURANCE ATHLETES 
Currently, we have no proven screening methods for detecting potential CV 

pathologic changes associated with extreme endurance ET. A logical strategy for now 

might be to deploy postcompetition cardiac biomarkers, echocardiography, and/or 

advanced imaging such as cardiac MRI to identify individuals at risk for and/or with 

subclinical adverse structural remodeling and substrate for arrhythmias, but the cost 

would likely be prohibitive.65 Computed tomography for CACscoring may be useful, 

particularly for those older than 50 years who have been training extensively for and 

competing in extreme endurance events. Exercise testing generally has not been found 

to be helpful in screening extreme endurance athletes, nor has costeffectiveness or 

clinical yield been found with the other testing described earlier. An obligatory 

pattern of compulsive and excessive daily exercise has been described that may have 

adverse long-term mental and physical health consequences. 

67 A questionnaire developed to identify obligatory exercisers may be useful for 

screening veteran endurance athletes.68 
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MUSCULOSKELETAL INJURIES AMONG PHYSICALLY ACTIVE 

ADULTS 
Over 80% of all injuries are related to physical activity and about  60% occurred in 

the lower extremity with the knee listed as the most frequent site for injury. Men and 

women had similar injury experiences.  

 

Almost 25%  of injured women and 30% of injured men permanently and 68–75% 

temporarily stopped their exercise programs because of injury. This finding indicates 

that musculoskeletal injuries can have a significant negative impact on the short and 

long-term activity levels of adults. Public health practitioners should be aware of the 

potential hazards associated with physical activity to appropriately plan and 

implement prevention strategies targeted toward high-risk groups. Thus, injury 

education and prevention programs targeted to physically active and sedentary adults 

may be appropriate to avoid injuries associated with a physically active lifestyle. 

(HOOTMAN, J. M., et al. Med. Sci. Sports Exerc., Vol. 34, No. 5, pp. 838–844, 

2002) 

 

CONCLUSION 
In some individuals, long-term excessive endurance ET may cause adverse structural 

and electrical cardiac remodeling, including fibrosis and stiffening of the atria, RV, 

and large arteries. This theoretically might provide a substrate for atrial and 

ventricular arrhythmias and increase CV risk. Further investigation is warranted to 

identify the exercise threshold for potential toxicity, screening for at-risk individuals, 

and ideal ET regimens for optimizing CV health. For now, on the basis of animal and 

human data, CV benefits of vigorous aerobic ET appear to accrue in a dose-dependent 

fashion up to about 1 hour daily, beyond which further exertion produces diminishing 

returns and may even cause adverse CV effects in some individuals. Consensus 

Guidelines for Physical Activity and Public Health from the American Heart 

Association and American College of Sports Medicine call for at least 150 minutes 

per week of moderate ET or 75 minutes per week of vigorous ET in the general adult 

population.1 Those guidelines also suggest that larger doses of ET may be necessary 

in some groups, such as those with or at risk for CHD (30 to 60 minutes daily), adults 

trying to prevent the transition to overweight or obesity (45 to 60 minutes per day), 

and formerly obese individuals trying to prevent weight regain (60 to 90 minutes per 

day). The guidelines also caution that high-intensity ET increases risk of 

musculoskeletal injuries and adverse CV events.1 

 

Chapter 2. Pre-activity screening and risk assessment 

Preparticipation examination.  

The Sports Participation Examination  

for the healthy person.    

Self administered PPE (valid for 12 months) 

Physical Activity readiness-Questionaire  

(Canada). PAR-Q      

There are 11 key questions in the physician  

supervised  history     

The 90 second orthopedic screening exam   

The ECG interpretation and indication for cardiology  

 consultation    
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Preparticipation examination 
Functional evaluation is a branch of sport’s medicine, able to quantify parameters of 

physical fitness. Sport’s medicine Consultant and sport’s scientists have a number of 

available tests to assess each fitness parameter. The eligibility program is different in 

consideration of age of the subject and intensity of sport’s activity. We can essentially 

divide in two levels of screening:  

 

LEVEL 1: under-35 healthy people, who wants to practice low metabolic intensity  

 exercise 

LEVEL 2: over-35 healthy people, who wants to practice low metabolic intensity  

 exercise 

LEVEL 3: over-35 healthy people or people who wants to practice high metabolic  

 intensity exercise  

 

LEVEL 1, the eligibility program consists of Previous Medical and Family History, 

Exercise history, Clinical examination (routine simple cardiovascular, neurological 

and orthopedic assessment), including Antropometrics. From this level of 

examination the physician collects useful parameters like Body weight, 

height/abdominal circumference ratio, waist to height ratio and blood values, Blood 

pressure, Heart rate, Pulmonary respiratory rate. Physician will use these parameters 

to characterize the response to exercise training and to modify exercise prescription. 

 

Laboratory Investigation (Fasting serum glucose, Serum Triglycerides, LDL, HDL, 

Total Cholesterol; Full Blood Count; Renal profile; Hepatic profile). Resting ECG, 

Spirometry, incremental exercise testing and cardio-polmunary exercise testing 

(CPET) are recommended but not mandatory.  

 

LEVEL 2, the eligibility program consists of the same examinations of LEVEL 1 

plus resting ECG. From this level of examination the physician collects the same 

parameters of LEVEL 1. 

 

Incremental exercise test by cycloergometer under continuous electrocardiographic 

monitoring, Spirometry and CPET is recommended but not mandatory.  

 

LEVEL 3, the eligibility program consists of the same examinations of LEVEL 2 

plus incremental exercise test by cycloergometer under continuous 

electrocardiographic monitoring and Spirometry.  

 

CPET is recommended but not mandatory. From this level of examination the 

physician collects all the parameters of LEVEL 1 and peak HR, peak blood pressure, 

VO2peak, QR, VO2-W relationship, VE peak, etc. Physician will use these 

parameters to characterize the response to exercise training and to modify exercise 

prescription. 

 

The Sports Participation Examination for the healthy  
 

This can be self or physician administered 

 

 The sports pre-participation examination is used to identify conditions that put 

the athlete at risk for injuries, illness and death.  
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 It can also be used to direct participants to an appropriate sport.  

 It should be repeated every two years or more often if there is an injury or 

illness.  

 Most disqualifying conditions are detected by the medical history. 

 The incidence of SCA is 7 times more common in athletes who do not have a 

PPE 

Self administered PPE (valid for 12 months) 

Physical Activity readiness-Questionaire (Canada).  

PAR-Q 
1. Has your doctor ever said that you have a heart condition and that you 

should only do   

2. Physical activity recommended by a doctor? 

3. Do you feel pain in your chest when you do physical activity? 

4. In the past month have you had chest pain when you were not doing 

physical activity? 

5. Do you loose your balance because of dizziness or do you ever loose 

consciousness? 

6. Do you have a bone or joint problem (back, knee, hip) that could be 

made worse by a  change in your physical activity? 

7. Is your doctor currently prescribing drugs (e.g. water pills) for your BP 

or a heart condition? 

8. Do you know of any other reason why you should not do physical 

activity? 

If YES to one or more questions see your doctor before exercise. 

If NO to all questions only start exercise if you have no infection or may be pregnant. 

 

 

 

 

 

There are 12 key questions in the physician supervised history: 
1. RT Does the athlete have asthma (Wheezing), hay fever or coughing spells  

after exercise? 

2. CVS   has anyone in the athlete’s family died suddenly before the age of 50  

years 

3. Dizzy Has the athlete ever passed out during exercise or stopped exercising   

because of dizziness? 

4. CNS Does the athlete has a history of concussion  (being knocked out) 

5. GU Age of onset of menstruation and frequency. 

6.  Do you see a physician regularly for any particular problem 

7. Meds:  Does the athlete take any medication? 

8. Allergies  Is the athlete allergic to any medication or bee stings 

9.  Does the athlete have only one of any paired organ (eyes, ears,  

 kidneys, testicles, and ovaries)? 

10. Does the athlete have only one of any paired organ (eyes, ears, kidneys,  

 testicles, and ovaries)? 

11. Has the athlete ever broken a bone, had to wear a cast, or had an injury  to any  

 joint? 

12. Does the athlete wish to discuss anything with the physician? 
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The 90 second orthopedic screening exam 
Athletic Activity instruction    Observation 

 Stand facing examiner General habitus,  

 AC joint   Look at ceiling, floor, over both shoulders, 

Cervical spine motion  Touch ears to shoulders 

 Shrug shoulders  Trapezius strength 

 Abduct shoulders  Deltoid strength (Examiner resists at 90  

 to 90 degrees    degrees) 

 Full external rotation of arms  Shoulder motion 

 Flex and extend elbows  Elbow motion 

 Arms at side,     Elbows flexed at 90 degrees  

     Elbow and Pronate and supinate wrists 

 Spread fingers; make fist Hand or finger motion and deformities 

 Tighten quadriceps  Symmetry of thighs, knee or ankle effusion,  

 “Duck walk” four steps  Hip, knee and ankle motion   

away from examiner    Buttocks on heels 

 Back to examiner  Shoulder symmetry, scoliosis 

 Knees straight, touch toes Scoliosis, hip motion,     

 hamstring tightness 

 Rise up on toes, raise heels Calf symmetry, leg strength 
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Appendix 3. The ECG interprepation and indication for cardiology consultation 

Criteria for a positive 12-lead ECG 

Refer for cardiology opinion 
 

P wave 

left atrial enlargement:  

negative portion of the P wave in lead V1:  

0.1 mV in depth  

  0.04 s in duration; 

right atrial enlargement:  

peaked P wave in leads II and III or  

V1 : 0.25 mV in amplitude. 

QRS complex 

frontal plane axis deviation:  

right : þ1208 or  

left :     308 to –908; 

increased voltage:  

amplitude of R or S wave in a standard lead _2 mV,  

S wave in lead V1 or  

V2 _ 3 mV, or R wave in lead V5 or V6 _ 3 mV; 

abnormal Q waves _0.04 s in duration or  

25% of the height of the ensuing R wave or QS pattern in 

two or more leads; 

right or left bundle branch block with QRS duration _0.12 s; 

R or R0 wave in lead V1 _ 0.5 mV in amplitude and R/S ratio _1. 

ST-segment, T-waves, and QT interval 

ST-segment depression or T-wave flattening or inversion in two or more  

 leads; 

prolongation of heart rate corrected QT interval .0.44 s in males and . 0.46 s in  

 females. 

Rhythm and conduction abnormalities 

premature ventricular beats or more severe ventricular arrhythmias; 

supraventricular tachycardias, atrial flutter, or atrial fibrillation; 

short PR interval (,0.12 s) with or without ‘delta’ wave; 

sinus bradycardia with resting heart rate _40 beats/mina; 

first (PR _ 0.21 sb), second or third degree atrioventricular block. 

aIncreasing less than 100 beats/min during limited exercise test. 

bNot shortening with hyperventilation or limited exercise test. 

 

Modified from Corrado et al.3 

  
 

 

Chapter 3. Psychological concepts: motivation and behavior 
   Identification       

   Motivation       
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Psychology factors involved: Physicians prescribing exercise should be familiar 

with behavioural strategies to enhance exercise and health behaviour change (e.g. 

reinforcement, goal setting and social support). 

 

Health promotion forms part of many primary care consultations, be it advice about 

exercise, diet, smoking or alcohol. These consultations are often fraught with 

difficulty, as many patients are resistant to being told what to do or what is good for 

them. Moving from this direct style of consultation to a more guiding style that 

encourages patient motivation is thought to increase the success of health promotion.  

 

Motivational interviewing was originally developed in the field of addiction 

counselling, but has also been used to promote behaviour change in a wide range of 

healthcare settings, such as smoking cessation, dieting and promoting increased 

physical activity. 

 

There is increasing evidence of its effectiveness (49, 50), with 80%  of 72 studies 

finding that motivational interviewing outperformed traditional advice-giving (51). 

 

Motivational Interviewing (MI)  
 

A consultation that leans on MI has one strong characteristic that defines all else: 

instead of adopting an expert position and using a directing style to persuade the 

patient why or how they might get more exercise, you adopt a guiding style. It’s a 

more collaborative process of helping the patients to say why and how they might get 

more exercise. You structure the consultation and you provide information (with 

permission) but most of the time you are eliciting their own motivation to change. 

This is often expressed in the form of change talk. The more you do this, the better 

the outcome is likely to be. There is emerging evidence to support this focus on the 

language used by the patient. 

 

One useful aid might be the recently developed framework for MI  that describes four 

processes in a constructive conversation about behaviour change:  

 

They don’t always emerge in a linear sequence but the logic is this: step one is to 

engage with the patient and establish an agreed focus for the conversation; then the 

central task is evoking the patient’s own motivation to change, followed by planning 

if the person is ready for this. These processes are highlighted in the example below, 

alongside other key skills. 

 

This example is based on a fictitious consultation between a 51 year old male and his 

doctor. He is overweight, with borderline BP, who gets short of breath when walking 

secondary to his poor cardiovascular fitness and sedentary job. He travels to work on 

the bus and works on the third floor of an office. 

 

 

Doctor:  OK, so that’s your tablets sorted out, and now I wanted to ask you whether 

it’s ok with you to spend just a couple of minutes talking about something completely 

different….. Would that be OK? (Asking permission will help a lot) 

Patient: Yeah OK, what’s that then? 
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Dr:  It’s about exercise. Would you mind if we chatted about that if I promise not to 

nag at you about it?  

Pt: Yeah OK, as long as you keep to that promise (laughs). (The focus is clear. 

Engagement is not strong, yet.) 

Dr:  So rather than me talk about it, could you?  Could you tell me how you feel 

about getting more exercise?   

Pt: Hate the thought to be honest with you. 

Dr:   You’re not persuaded about this one (That’s a reflective listening statement, not 

a question) 

Pt:  Well I do know that it would help my health (change talk), but the effort is really 

too much.  

Dr:  You get quite a lot done each day, and adding exercise doesn’t seem like it could 

fit (another reflective listening statement) 

Pt:  Yeah, you guessed right, I don’t just sit around all day and the thought of going to 

the gym just doesn’t fit for me. 

Dr:   Going to the gym isn’t for you, you are busy enough and yet you know it would 

be good for your health to get more exercise, have I got you? (A summary that also 

includes the change talk)  

Pt: Yeah you’ve got me for sure. (Engagement is now much better, as a result of 

listening and then summarising).  

Dr: Can I ask you how do you see the benefits of just a slow and steady increase in 

exercise? (A question that allows the Dr to start evoking change talk) 

Pt: Me?  Well if it was slow, and I didn’t have to go crazy like at a gym, it might help 

me (change talk).  

Dr: It would help you to feel healthier (a listening statement again, to reflect the 

change talk and it’s also a guess about why it might help) 

Pt: Sort of, but at least I could fit it in, and I might succeed, and I could feel good 

about that. (More change talk) 

Dr:  Because you don’t want to take on some big task like the gym. What suits you 

more is something smaller to start with. (Reflecting again, trying to understand how 

he really feels) 

Pt: If I decide to do it and I haven’t yet. (Patient backs off) 

Dr:  You don’t want to be pushed into this (Dr doesn’t try to win the argument or be 

clever – just uses a listening statement) 

Pt: Exactly, but it might be worth thinking about. Thanks for not lecturing me Dr 

(laughs) 

Dr: Dr summarises how patient feels and keeps the door open for another time. 

_____________________________________________________________________

______ 
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        Six weeks later the patient returns for another check on his borderline blood 

pressure.  

 

 

 

Dr: Well thanks for coming back again. I saw you six weeks ago, didn’t I? 

 

Pt: Yes you asked me to come back to check the blood pressure. 

 

Dr: (Doctor checks BP) Well it’s still on the high side, so we could now ask the 

question what will help you to get it down and avoid this becoming a cause for 

concern in the future? 

 

Pt: Well I know I don’t want any of those tablets for blood pressure if possible Doc. 

 

Dr: Sure, that’s fine for now. Can I raise the subject of exercise again, if I promise not 

to lecture you? 

 

Pt: You told me that last time, but fair game, you didn’t lecture me, so yes fine 

(laughs) 

 

Dr: I promise again! 

 

Pt: I believe you again, but what now? 

 

Dr: My question would be this: are there some simple small steps you can take to 

introduce a little more exercise into your daily life? 

 

Pt: I’m glad you are not on about the gym. 

 

Dr: Sure, that’s too drastic for you (reflective listening) 

 

Pt: I don’t do drastic, my life’s busy enough. 

 

Dr: Small things might be possible (reflective listening again – a guess about what 

might work) 

 

Pt: Yes, maybe but I’m not sure what you mean by small things? 

 

Dr: Presents a range of options, not a single idea, with the aim of encouraging the 

patient to select thus: So that’s a number of possibilities. You will be the best judge of 

what might work for you. (Reinforcing autonomy is a critical aspect of skilful 

consulting about behaviour change). 

 

Pt: Well of all those things you mention, there’s only two that make sense to me: 

walking up the stairs rather than the lift and getting off the bus 2 stops before work 

and walking the last part (patient emits change talk).  

 

Dr: You can see a way of doing these simple things (the best response to change talk 

is a simple reflection). 
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Pt: I guess I can, and if it works I might try walking that same distance after work 

again (more change talk). 

 

Dr: You want to experiment and see what works for you (more reflection). 

 

Pt: Yeah I am happy to try those two things (change talk). 

 

Dr: Summarises all the change talk that has emerged. So you don’t want tablets, and 

you think you might be able to walk up the stairs at work, and get off the bus two 

stops early, and walk into work. 

 

Pt: Knowing me I’ll give it a go. It might help me to feel better about myself (change 

talk). 

 

Dr: And would you mind coming to see me for a brief catch-up in six weeks? 

 

Pt; Sure......Etc etc 

 

_____________________________________________________________________ 

 

Identification 

Pre-contemplation Phase – the patient has not yet considered a lifestyle change. 

  Recommended action by the physician: educate the patient on the benefits to 

be achieved by initiating lifestyle changes. 

Contemplation Phase – the patient thinks about commencing regular physical 

activity within the next 6 months recommended action by physician : as per 

Exercise Guidelines Document  

Preparation Phase – the patient is ready to start exercising regularly within the 

next 30 days  recommended action: as per Exercise Guidelines Document  

Action Phase – the patient gets involved in regular physical activity for a period 

up to 6 months  recommended action:  the physician offers advice, 

encouragement and  as per Exercise Guidelines Document  

Maintenance Phase – the patient is now involved in regular physical activity and  

has been doing so for more than 6 months  recommended action by the 

physician : advice, encouragement and  as per Exercise Guidelines Document  

 

Sport’s’ Psychology 
The principles of sports psychology may be applied to the community exercising 

individual. The Sport’s Psychologist has the duty to evaluate and take care of athletes 

and subjects involved in sport’s practice (for competition, rehabilitation, and for 

gaining benefits in health).  

 

The first approach involves the identification of strengths and areas for improvement 

in terms of mental abilities, verification and optimization of mental strategies 

normally used by the athlete and the translation of the expectations of the athlete into 

realistic goals.  It is important to select objectives, methods and tools depending on 

the psychological profile of the athlete, then focusing the mental characteristics of 

specific sports, taking in consideration the athletic and technique training and its 

racing calendar or goals, so to structure the program. In order to maximize the 
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strengths and areas for improvement of the athlete and or of the subject undergoing a 

period of training, it is necessary to constantly evaluate his progress in the 

development of mental skills through the use of reliable and measurable feedback, 

listening to suggestions of the athlete and with the willingness to apply any changes to 

the program.  

 

 Modes of Intervention 
The mental exercise program provides for the possibility of maximizing the 

development of a set of basic skills, such as the imagination (imagery or display), the 

self-regulation and the management of anxiety and stress, control of attention / 

concentration and thought, formulation of goals (goal setting).  

Goal Setting 

 

A training program to be effective must provide the establishment of meaningful 

goals for the athlete or his team, considered clear and realistic, achievable in defined 

periods of time (set: short, medium, long), and modifiable in progress as a function of 

sub-goals achieved, and consequently also evaluable / measurable.  

 

Attention and Concentration 
The concentration can be defined as the ability to control attention depending on the 

situation. This ability is not innate but can be trained through different strategies (self 

talk, imagery, thought stopping) to promote optimal conditions for best performance 

and to better focus the training also in order to reduce disability when rehabilitating.  

 

Stress Management 
Stress is the result of a state of continuous tension that involves both mind and body 

and that causes an unpleasant sensation of tiredness, irritability or depression, 

difficulty in falling asleep, inability to concentrate, as well as physical symptoms such 

as tachycardia, feeling of palpitations, hypertension, . 

For these reasons the term "stress" has gained a negative value, but a certain degree of 

stress has features beneficial to the body because it makes it active in addressing 

problems and new situations. It is the ancient alert reaction called escape and attack 

reactions. Without these escape and attack reactions, the subject is in a depression 

syndrome and he is not able to attack troubles.  How to handle stressful situations? 

Through biofeedback , progressive relaxation (self talk), goal setting. It is all part of a 

set of mental training plan with the ultimate aim of increasing confidence and learn to 

self-regulate performance. 

 

Strategies: 
In sport’s psycology it is common to use the technology of BIOFEEDBACK.  

Neurofeedback training is a brainwave biofeedback.  It is possible to train the brain by 

placing a couple of electrodes on the scalp and one or two electrodes on the earlobes, 

then an EEG equipment provides real-time, instantaneous audio and visual feedback 

to the subject about his or her brainwave activity which is simply relayed to the 

computer. In everyday’s life it is not possible to influence our brainwave patterns 

because we lack awareness of them.  

 

However, when we can see a representation of our brainwave activity on a computer 

screen a few thousandths of a second after they occur, it gives us the ability to 

influence and change them through a process of operant conditioning. We are now 
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literally able to recondition and retrain the brain. At first, the changes are short-lived, 

but the changes gradually become more enduring and with continuing feedback, 

coaching, and practice, improved brain functioning can usually be trained in most 

people and the changes are enduring. With the aid of biofeedback, the recording 

apparatus which allows to detect different psycho-physiological functions including 

skin conductance, heart rate and muscle tension, and to convert them to external 

signals (audible and visual) so that the subject has a perception instant of its 

physiological state, good results were obtained.   

 

Through proper training you can teach the athlete to relax and / or activated 

voluntarily (awareness of physical and mental condition), using specific strategies 

identified and developed with the help of sports psychologist. 

This allows the athlete to manage the physiological responses thus increasing the 

confidence and the feeling of being able to deal effectively with stressful situations. 

This technique seems particularly suitable for high level athletes because they are 

accustomed to pay particular attention to their physical performance and immediate 

feedback already during their workouts. 

 

Several studies show that the technique of biofeedback is effective in treating anxiety 

from performance, to reduce pain and fatigue, to regulate the heart rate (stress 

management), to increase muscle and increase flexibility , especially if assisted by 

other established techniques for the relaxation 

 

 

Chapter 4 Nutrition and exercise 

 

Herodotus 5th century BC. The father of histories “If we could give every individual 

the right amount of nourishment and exercise, not too little and not too much, we 

would have found the safest way to health”. 

 

 

A correct diet 
A correct diet contains fluids, carbohydrates, protein, minerals, vitamins and trace 

elements To have a correct diet, it is essential the correct balance between energy 

introduction and energy expenditure.  

Total energy expenditure is determined by:   

 Basal metabolism ( Energy expenditure for homeostasis) which equals about to  
60-75%;  

 Thermic Effect of Food, which equals to about  7-13%; 
 Physical activity ( work, recreational, competitive or not competitive sport 

activity) which can reach up to 15-30%. 
 

A simple method to calculate energetics demand is the evaluation of resting 

metabolism, which equals about to 1 kcal/kg/ora (±15%); so energetic expenditure 

connected to resting metabolism  can be calculated as  

Ideal Body weight  x 24  = resting metabolism , for a man of 70 kg is about  1680 

kcal  and for a woman  of 55 kg is about 1320 kcal 

 

http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
http://www.brainyquote.com/quotes/quotes/h/hippocrate153531.html
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Another important point is that in men and women there is a progressive reduction of 

resting metabolism (due to reduction in fat free mass) which is about 10% from 30 to 

70 years of age.  

To calculate energetic demand of working activity, it can be divided in 3 groups:  
a) sedentary work , equals to 30% of resting metabolism; 
b) Medium intensity work, equal to about 40-50% of resting metabolism; 
c) Hard work, equal to about  60-100% of resting metabolism. 

 

Unfortunately today most jobs are included in the first group. 

 

Energetical needs   

 Energetical needs  = (Ideal body weight x 24) +30%,  which equals to  30 

kcal/kg/die for women  (about 1650 kcal/die)  and  35 kcal/kg/die for men ( about  

2450 kcal/die). 

 

For what concerns energetic demand in sports physical activities , it is possible to 

calculate an energy expenditure between 3-5 kcal/kg/h up to  10-12 kcal/kg/h  for an 

energetic expenditure  of  300 to 800 kcal for one hour of physical activity. (check the 

table in Bio energetics prescription). 

 

Reaching Ideal body weight is to be obtained either with active lifestyle either with 

correct dietary control. Nutritional requirements of active  subjects are not generally 

different from normal population. Differences are quantitatives, depending on the 

total hours of activity practiced, and qualitative, in relation to the choice of  macro 

and micro nutrients. (Quality is determined by  food safety, organolectic and 

nutritional characteristics (taste, odour, aroma, colour, nutritional components), and 

finally by the distribution of food among 24 hours, in according to the time of the 

sports practice.  

Basic rule 

Regular eating will maintain energy levels and will prevent hunger, over-eating and 

mood swings. The amount that you need will be determined by the energetical needs. 

The least processed leaves behind for you to eat the skins of potatoes and the cover on 

grain where vitamins and higher nutrients are found. 

 

Hydration 

After physical activity , it is necessary for the introduction of liquids to counteract the 

liquids loss. So a liquid or semiliquid diet or rich in fruits, yogurt, is the safest way to 

recover from physical activity stress.  

 

A measure of the specific gravity of your urine is the best method of determining 

hydration. The color, frequency of passing and volumn of the urine passed is also a 

clue to hydration. Do not wait until you become thirsty. Drink continuously during the 

day in small volumns and in high volumns when you exercise. Hydration is needed to 

cool the body and makes up 60% of total body weight, so weight loss after an event is 

a sign of poor hydration during that event. 

 

Recovery foods 

These need to be started immediately at the end of a training session. They include 

CHO, protein and fluids. The least processed CHO are the best and include 

wholegrain CHO like breakfast cereals,potatoes, pasta, rice and noodles 



 

 24 

 

24 

 

The correct choice of food for the correct macronutrients assumption (Carbohydrates, 

proteins and lipids),is essential, not being the choice of micronutrients less important 

(vitamins, mineral salts and antioxidants, present in fruits and vegetables) .  A perfect 

food does not exist, so only a varied and complete diet will allow a correct and 

balance introduction of all nutrients.   

 

Correct diet 
Scientific communities and scientific evidences have focused that a correct diet 

should include   

 

Carbohydrates    50-60% of total energy intake, with preference for low glycemics 

index and increasing fruit and vegetables. Each gram of carbohydrates produce 4 kcal. 

Many studies have shown that a diet rich in cereals, vegetables and legumes and fruits 

protects from a number of pathologies, in particular  cardiac diseases, and 

gastrointestinal diseases like cancer.  

 

Lipids:        no more than  30% of total energy intake. Most lipids should be 

monoinsaturated, and polyunsaturated, avoiding saturated fats (animal origin).  

Polyunsaturated lipids are essential as they are only included in the diet. They can 

protect against inflammation. It is not healthy to completely reduce lipids, because 

their function is not only energetical, in fact they have an essential role in intestinal 

absorbtion of lipophilic vitamins, in the membranes regulation and in steroid 

biosynthesis. Lipids provide for 9  kcal/g. They are best in salmon and oily fish (that 

contains Omega 6 and 3). 

 

Proteins:      10-20% of total calories , choosing vegetal proteins and fish. It is 

necessary an introduction of 0,8-1,0 g/kg of body weight  to ensure the protein needs; 

Proteins supply for 4 kcal/g. Protein is used by the body to growth, repair and 

immunity. It is best supplied with lean meat, poultry without the skin, fish and low fat 

dairy. 

 

Bone strength 
This is dependant on gravity related exercises. The important supplements are 

Calcium and Vitamin D. The dairy foods like low fat milk and yogurt has added Vit D 

and Calcium. Sunshine is a source of vitamin D from the skin. 

 

Blood count 
Haemoglobin is essential to carry the oxygen that comes into the body via the lungs 

and is distributed by the heart pumping. Mild drops in haemoglobin are capable of 

causing reduced endurance exercise. The best source of iron are green above ground 

vegetables and meat. Adsorption is assisted by Vitamin C. Loss of iron through heavy 

menstrual bleeding and the use of non-steroidal anti-inflammatories are another 

source of iron deficiency. 

 

Fruit and vegetables 
They are a major source of anti-oxidants, vitamins and minerals. They must be taken 

in large amounts to get all the nutritional benefits. They also act as a filler when an 

athlete is hungry and needs an easily adsorbed boost just before or during an event. 
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Supplements 

With an ideal diet as outlined above supplements should not be necessary. Most foods 

need a balanced diet to assist absorption. If you decide a supplement of protein is 

necessary in the weeks of heavy weight training ensure the product is from a reputable 

company and ideally endorsed by your International federation. 

 

A study in the last 10 years showed that supplments randomly taken from the shelf in 

many countries had an average of 18% contamination with WADA banned 

substances. Remember you are responsible for what goes into your body. 

 

The art of eating 

Keep control over the environment where your food is consumed. Food should be 

consumed in a controlled environment. Eating on the “Hoof” is not good for your 

digestion. You also need to protect your food and drinks from contamination. Make 

every meal an event that allows time for absorption afterwards. 

 

In conclusion: 
1) The reach of an healthy weight is to be obtained with active life together with  

balanced reduction of energetic incomes 
2) The diet must be complete and varied and should include food of vegetal and 

animal origin and prefer fruit and vegetables.  
3) Distribute food during the day in 4-5 times: breakfast, snack, lunch, snack, 

dinner .  
4) Drink water, at least 1,5-2 liters per day  
5) Keep joy for food, privilege quality, so you can sometimes ham it up. 

 

 

Chapter 5 Physical activity classification 
   . Interpretation of exercise physiological test 

 

INTRODUCTION to “Physical activity” and “exercise” 

Even though they are commonly used terms, “Physical activity” and “Exercise” are 

terms usually used indifferently and the real meaning is not the same.  

Physical activity is defined as any physical or biomechanical movement generated by 

muscles contraction that needs an increase over resting energy expenditure (Caspersen 

et al., 1985).  

Exercise is planned and structured physical activity consisting of repetitive and 

routine body movement, performed with the aim to improve or maintain  physical 

fitness.  

Furthermore, “Leisure-time activities” are activities undertaken in the individual’s 

discretionary time that leads to any substantial increase in the total daily energy 

expenditure  

Finally with term “sport”, we mean all forms of competitive physical activity which, 

aim to use, maintain or improve physical fitness and provide entertainment to 
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participants. The number of people participating in sport increases every day. They 

vary from those requiring only two participants, through to those with hundreds of 

simultaneous participants, either in teams or competing as individuals. Sports are 

usually governed by a set of laws, rules or customs, which serve to ensure fair 

competition, and allow consistent adjudication of the winner. Winning can by 

determined by physical events such as scoring goals or crossing a line first, or by the 

determination of judges who are scoring elements of the sporting performance, 

including objective or subjective measures such as technical performance or artistic 

impression. 

 

Criteria of classification 
Nowadays a correct sport’s prescription needs adequate measurement of physiological 

and pathophysiological conditions of patients. Sport’ medicine specialist must be 

considered Clinical Physiologists able to measure biological human phenomena and 

dose response exercise effect to correctly dose it. To correctly prescribe physical 

activity to a sedentary subject (healthy or suffering of a pathological condition) a 

physician should know physiology and sports and acute (adjustments) and chronic 

(adaptations) cardiovascular and systemic sport’s related effects. 

A classification widely used by Cardiologists and sport’s Medicine Medical Doctor 

Consultant has been drawn up in 1995 and updated in 2003 by the Cardiology 

Committee for Eligibility to Competitive Sports (appendix 1). Here we describe the 

most important principles. 

 

The cardiovascular work during exercise can be continuous, as in aerobic activities 

(from walking to running a marathon), or intermittent as in individual racket sports 

(tennis; squash) or team sports (soccer, rugby, basket).  Moreover, the cardiovascular 

work depends on effort intensity, proportionally related to metabolic requirements of 

muscles. 

 

MET: Metabolic Equivalent 
Energy expenditure during every activity can be measured directly or indirectly. 

Through indirect methods as Clinical physiologists we use Oxygen Consumption 

Measurement with commercially available Metabolimeters. The metabolic Unit, used 

worldwide is the metabolic equivalent (MET), a physiologic value expressing the 

energy cost of resting metabolism, and it is useful to quantify physical activities: 1 

MET is equal to 3.5 ml/kg/min (and to 1CAL/KG/h) and is the amount of oxygen the 

body uses at rest.  

 

From the Calorie, through  mechanical work,  to bioenergetics. 
For food energy, 1 calorie expresses the quantity of heat needed to raise the 

temperature of 1 kg (1 L) of water 1°C (from 14.4 to 15.5 C), so 1 Kilogram calorie or 

Kilocalorie (Kcal) defines the calorific value of food. This can be measured in a 

calorimetric room.  This is done by burning the type of food to be examined and 

measuring the increase in temperature. The same can be done with an athlete, to 

measure total energy consumption, by letting him exercise in that room and 

measuring the difference in temperature). If a particular food contains 400 Kcal, then 
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releasing the potential energy trapped within the food’s chemical structure, increases 

the temperature of 400 L of water 1 °C.  

 

The food energy definition is usually shifted into energy expenditure definition. 

Usually patients ask how many hours they have to train to burn 400 calories. It would 

be more correct to ask how many hours they need to train to utilize substrates enough 

to produce 400 calories, so calories are not burned but produced! 

 

The physical work of 1 Kgm is the work done by the force of 1 Kg moving its 

application point of 1 meter. 1 Kcal is equal to 426.4 Kgm, and 1 liter of utilized 

Oxygen is equal to 5.05 Kcal. That is the easy explanation of a much more complex 

physical concept that nothing is created, but everything can be transformed in 

something else, so chemical energy is changed into biochemical energy, and then in to 

heat.  

 

Chapter 6 The Exercise and its assessment 
The measured external load     

   Exercise Physiology, The 3 Major Variables of Performance 

   Interpretation of clinical CP exercise test 

The measured external load 

• The comparison of groups and the measure of exercise they are doing is 

important.  

• The energy cost of an activity can be measured in units called METS, which 

are multiples of your basal metabolic rate. One MET is the metabolic rate 

when one is sitting quietly in a normal temperature room.  

• An increase in METs is based on an increase of measured exercise like a step 

test, a cycle ergometer or a thread mill test. Another measured is done at the 

point of sport activity. There are advantages and disadvantages to each of 

these tests. (they are used to estimate the oxygen capacity compared to oxygen 

consumption).  

The measured adaptation to exercise. (Exercise Physiology) 

• Exercise Physiology is concerned with the study of how the body 

adapts physiologically to the acute stress of exercise, or physical 

activity, and the chronic stress of physical training.  

• This science provided the basic knowledge and justification for the 

inclusion of exercise as an integral component of healthy life style and 

laid the foundation for the science of exercise prescription in both 

sickness and health. 

• The understanding of exercise physiology and the prevention exercise 

can bring is an integral goal of our programme. 

The 3 Major Variables of Performance 

1. Maximal oxygen consumption is limited by central cardiovascular function, 

but also dependent on the peripheral adaptations that occur in the trained 

muscles. 

2. A high lactate threshold is due to peripheral adaptations improving the 

muscle's ability to generate energy aerobically.  

3. A high economy creates the link between the physiological engine and the 

actual performance goal, to maximize average velocity.  
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Interpretation of Physiological Clinical Exercise Test 

From Wasserman, Whipp 

Pulmonary parameters 

1. Pulmonary function test (Static PFT) may give a diagnosis without an 

exercise test. A fall of lung function of greater than 20% after exercise is indicative of 

exercise induced bronchospasm. Asthma is the most likely diagnosis although 

transient inflammation of the airways may cause exercise induced bronchospasm. 

A fall in lung function of less than 15% post adequate exercise is against a 

diagnosis of EIB but a Methacholine challenge test may uncover hyperirritable 

airways and a diagnosis of asthma. 

2. Maximal oxygen uptake (VO2 max) is a measure of the maximum amount 

of effort capable of performance by the patient. It is normally greater than 

90% predicted. 

> 110% predicted represents athletic performance 

>   90% predicted normal or exercise limitation may be mild cardiac or  

 pulmonary in origin 

<   90% predicted exercise limitation is moderate cardiac or  

pulmonary in origin.Deconditioning may also limit ability to 

reach VO2 max 

3. Ventilatory reserve (VR) 
VR = (1 - (VE max /  predicted  MVV)) X 100% 

Predicted MVV  =  41  X  FEV-1 (predicted) 

At VO2 max the patient should have some ventilatory reserve 

Normal = 20-40% >15 L/min  VE - MVV 

>30%  no ventilatory mechanical limitation 

<30%  a ventilatory mechanical limitation is present 

If  RR > 50 breaths / min it is restrictive lung disease (RLD) 

If RR < 50 breaths  / min it is an obstructive ventilatory  

 abnormality 

4. Efficiency of the lung as a gas exchange unit. 
This is a measure of the gas exchange limitation 

Measures the ability of lung ventilation to remove CO2 

VE max / VCO2 

Normal  25 – 35 

> 40 Excessive ventilation necessary to overcome the  

inability of the lung to remove CO2 due to a gas exchange 

problem. This is suggestive of pulmonary vascular disease not 

other circulatory abnormalities 

Anxiety is a possible cause for this abnormality due to an increased drive to 

ventilation at the beginning of exercise only.  

5. Oxygen saturation  Sa O2 
 < 4 % change is normal 

> 4 % decrease is most commonly due to diffusion   

limitations. Shunts and ventilation – perfusion mismatch are also a 

possibility 

 

6. Oxygen pulse  VO2 – cardiac frequency (fc) 
Low Structural heart disease, pulmonary vascular disease and  

 Anaemia. 
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Not chronotropic incompetence and peripheral vascular disease 

Cardio – vascular parameters 

1. Heart rate response (HRR) is a measure of the  

(HR max – HR rest) / VO2 max – VO2 rest (L/min) 

25 – 35 Trained athletes 

35 – 45 Sedentary or untrained athlete 

> 50  Cardiac pump abnormality due to  

cardiomyopathy or deconditioning of moderate 

degree 

2. ST segment changes are a measure of cardiac ischaemia. 

Highly positive > 3 mm parallel to baseline decease at 

early exercise 

Positive  1 -3 mm decrease at late exercise 

3. Ventilatory anaerobic threshold (VAT) is expressed as the VO2 at 

which VE / VO2 ratio increases. It is a measure of exercise tolerance. 

O2 consumption at VAT / VO2 max or predicted VO2 max 

< 40 circulatory or pump limitation because an inability of the heart 

or circulation to provide the necessary oxygen for aerobic 

metabolism 

55 – 60 Normal 

 

 

When we perform an exercise we can exactly measure the physical and mechanical 

work done. And than such mechanical work can be converted into biochemical work 

and we can exactly assess its value. The intensity of an exercise depends on the 

intensity of the biochemical work, and the more intensity, the more heat is produced. 

In Sport’s Medicine, Physicians uses Metabolic equivalents (MET) as an energy 

concept describing the Basal, resting Metabolic cost of Metabolism. It equals to 3.5 

ml/kg/min.  Exercise intensity can be defined as double intensity respect to basal (2 

METS) or three times (3 METS) or 4 (4 METS). 

 

We can use the following equations to calculate Bio mechanical work: 

As we stated    WORK (Kgm) =Force (Kg)*distance (m) 

 

Example:  A men whose weight is 70 kg moving up and down on a non motorized 

step  (height 40 cm), for 40 times. Which is the intensity of the exercise? 

 

For our calculations we consider 

 1 minute  total time required ( in case of a trained subject) 

 In case of motorized step the subjects goes only up, on a non motorized he 

also goes down the step, so performing eccentric contractions.  

 Concentric and eccentric contractions are the same in terms of energy 

expenditure (it would be necessary to measure it but we can approximate). 

Total distance is 40 cm up and 40 cm down for 40 times, equal to 32 meters. 

Total Force moving application point is 70 kg. 

Total work is 70 kg*32m =2240 Kgm. 

2240Kgm=5 Kcal 

5Kcal = 1 liter Oxygen consumption. 
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Basal metabolism of that subject is 3.5 ml/Kg/min equal to 250 mlO2/min. 

 

Energy expenditure intensity is equal to 4 time basal activity, equal to 4 METS. 

If he takes 2 minutes to perform it it is equal to 2 MET. 
These concept are an extreme simplification of Metabolic Principles, but allow to 

quantify the energy expenditure.  

Exercise is categorized into three different intensity levels. These levels are: low, 

moderate, and vigorous exercise and are measured by the metabolic equivalent 

(METs). Exercise effects are different depending on the intensity level (i.e. training 

effect). Recommendations to lead a healthy lifestyle vary for individuals based on 

age, weight, and existing activity levels. “Published guidelines for healthy adults state 

that 20-60 minutes of medium intensity continuous or intermittent aerobic activity 3-5 

times per week is needed for developing and maintaining cardiorespiratory fitness, 

body composition, and muscular strength.” So we should know what “MEDIUM 

INTENSITY” means. 

Chapter 7 Exercise Prescription 
All prescriptions should have recommendations on warm up

 Original prescription, Laboratory tests 

Assessment of exercise, Clinical monitoring  

The prescription 

All prescriptions should have recommendations on  

 Warm-up,  

 Stretching,  

 Cool-down 

 Weight bearing,  

 Flexibility exercises 

 Warm down 

 

Original prescription 

FITT   Minimal  average  top  

 Frequency/week 3   5   6 

 Intensity  light sweat  medium sweat  heavy  

sweating 

 Type    walk   light jog  heavy jog, 

run 

 Time   30 minutes  40 minutes  50 minutes 

 

 

 

Assessment of exercise   minimal average top 
1. pre-participation examination  no  yes  yes 

2. clinical monitoring of effects   yes  yes  yes 

of exercise intervention  

3. physiological results of regular  no  no  yes 

physical activity 

 

Clinical monitoring 
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History Improved cardio-respiratory endurance 

  Improved muscular endurance without symptoms 

Physical examination 

BP, HR, RR at rest and with exercise, Weight, exercise hx 

Reduced total body fat, Reduced abdominal girth 

Laboratory tests 

 ECG and when a referral to a cardiologist is indicated (chapter 2.) 

 Physiological assessment 

Physician supervised physiological exercise test is done with 

continuous monitoring of cardiac, pulmonary and metabolic 

parameters are needed. There is no simple set of guidelines for a 

physiological exercise test. The risk of CV events with exercise 

increase as a direct function of exercise intensity (vigorous > moderate 

> low exercise intensity) 

 

Clinically it is used to decide the cause of dyspnoea and limitation to 

exercise. It is used to note ECG changes of exercise that may reflect 

ischemia, cardiac arrhythmia, exercise induced asthma, hypoxemia of 

exercise and other parameters as listed in appendix 2. 

   
Joseph M Cummiskey  M.D.   

 

             
 
Member International Olympic Committee, Medical Commission 
Past President European Federation of Sports Medicine Associations 
Member of International Federation of Sports Medicine Executive Committee 

 Suite 35, The Blackrock Clinic,       
 Rock Road, Blackrock, 
 Co. Dublin 
 Tel 206 4255/6 Fax 278 3018 E-mail: joecummiskey@eircom.net 
 

Patient name  

Address 

 

 

 

 

Date  

 

Rx  Warm up at 60% usual walking pace   minutes 

  METS        of intensity 

  Frequency      /week 

  Duration       minutes 

  Type      
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   HR      /min 

  Cool down, Stretch, Flexability    minutes 

  Strength and conditioning   wts. 

        reps 

 

See in 6 weeks 

 

 

 
 

 

 

Joe Cummiskey MD 

 

Respiratory Physician 

 

 

 

 

 

 

 

Report any new symptoms during exercise to your doctor 
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