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Course Graduation in Sports Academic year 2015-2016 

Subject Exercise Physiology II  ECTS 4 

Type of course Mandatory 

Year 2nd Semester 2nd  Student Workload: 

Professor(s) Mário Jorge de Oliveira Costa Total 108 Contact 52,5 

Area Disciplinary 

Coordinator 

Nuno Miguel Cameira Serra 

 

 

1. LEARNING OBJECTIVES 
 
At the end of the subject the student must be able to: 
1. Describe and interpret the structures and function of cardiovascular and respiratory systems; 
2. Understand the regulation and control mechanisms of the cardiorespiratory function during 

exercise; 
3. Know how to apply methodologies to assess the cardiorespiratory function at rest and during 

exercise; 
4. Understand the experimental protocols to assess aerobic capacity and aerobic power; 
5. Know the physiological responses to exercise in extreme environments and its effects on subject’s 

health and performance. 
 
 

2. PROGRAMME 
 
A. Introduction to Exercise Physiology  

 Basic framework (concepts, physiology areas); 

 Physiology of exercise (aim, homeostasis, acute response, chronic response);  

 Historical perspective (precursors, Harvard Fatigue Laboratory, history evolution); 

 Experimental criteria (lab vs field, ergometers, study design, control groups, graphic interpretation).  
 

B. Cardiovascular System 

 Heart (dimensions, localization, cavities, flow, systemic and pulmonary circulation); 

 Myocardium (intrinsic and extrinsic control, electrocardiogram, heart rate, cardiac arrhythmias); 

 Cardiac function (cardiac cycle, stroke volume, ejection fraction, cardiac output);  

 Vascular system (blood vessels, blood pressure, hemodynamic factors, blood distribution, venous 
return); 

 Blood (function, composition, red blood cells, viscosity); 
 

C. Respiratory System 

 Airways (nasal cavity, pharynx, larynx, trachea, bronchi, lungs); 

 Pulmonary ventilation (inspiration, expiration, spirometry, pulmonary volumes); 

 Pulmonary diffusion (respiratory membrane, partial pressure of gases, gas exchange in alveoli); 

 Transport of gases through blood (oxygen transport, haemoglobin saturation, determinant factors, 
carbon dioxide transportation); 

 Gas exchange at muscles (arterial-venous oxygen difference, myoglobin, carbon dioxide removal); 

 Regulation of pulmonary ventilation (high centres, central and peripheral quimiorreceptors); 
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D. Cardiovascular adaptations to acute exercise 

 Heart rate (pre exercise heart rate, maximal heart rate, steady-state heart rate, Fick equation);  

 Stroke volume (pre-load and after-load, Frank-Starling mechanism);  
 Cardiac output; 

 Blood pressure (systolic and diastolic); 

 Blood flow (blood distribution during exercise); 

 Blood (oxygen content, plasma volume, hemoconcentration),      
 

E. Respiratory adaptations to acute exercise 

 Pulmonary ventilation during exercise; 

 Breathing irregularities during exercise (hyperventilation, dyspnea, Vasalva manouver); 

 Ventilation and energy metabolism (ventilatory equivalents for oxygen, ventilator threshold); 

 Respiratory limitations to performance (maximal voluntary ventilation, respiratory disorders); 

 Respiratory contribution for acid-based balance       
 

F. Cardiorespiratory adaptations to aerobic training 

 Cardiorespiratory endurance (VO2max, aerobic power, sub-maximal effort effects); 

 Cardiovascular adaptations (heart size, stroke volume, heart rate, cardiac output, blood pressure 
and blood flow); 

 Respiratory adaptations (pulmonary ventilation, pulmonary diffusion, muscle adaptations); 

 Metabolic adaptations (anaerobic threshold, respiratory exchange ratio, oxygen consumption); 

 External factors (training status, heredity, sex);  
 

G. Exercise in hot and cold environments 

 Body temperature regulation; 

 Physiological responses to exercise in the heat and cold; 

 Health risks during exercise in the heat and cold; 

 Acclimation during exercise in the heat;   
 
H. Exercise at altitude 

 Environmental conditions at altitude; 

 Physiological responses to acute altitude exposure ; 

 Exercise and sport performance at altitude; 

 Acclimation chronic exposure to altitude; 

 Health risks to acute exposure to altitude. 
 

I. Laboratory course 

 Cardiovascular assessment (heart rate and blood pressure); 

 Respiratory assessment (gas exchange); 

 Aerobic capacity assessment (anaerobic threshold); 

 Aerobic power assessment (VO2máx); 

 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The contents A “Introduction to Exercise Physiology”, B “Cardiovascular system” and C “Respiratory 
system” are related with the skill 1 “Describe and interpret the structures and function of 
cardiovascular and respiratory systems”. The contents D “Cardiovascular adaptations to acute 
exercise”, E “Respiratory adaptations to acute exercise” and F “Cardiorespiratory adaptations to 
aerobic training” are related with the skill 2 “Understand the regulation and control mechanisms of the 
cardiorespiratory function during exercise”. The contents G “Exercise in hot and cold environments” 
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and H “Exercise at altitude” are related with the content 5 “Know the physiological responses to 
exercise in extreme environments and its effects on subject’s health and performance”. The content I  
“Laboratorial course” is related with the content 3 “Know how to apply methodologies to assess the 
cardiorespiratory function at rest and during exercise” and 4 “Understand the experimental protocols to 
assess aerobic capacity and aerobic power”. 
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5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 
 

Theoretical sessions: allow to understand the basis of exercise physiology. Theoretical-practical 
sessions: develop students’ practical experience about physiological phenomenons during exercise. 
Laboratory sessions: develop students’ ability to implement physiological evaluation tests and analyse 
acute responses to exercise. Tutorial sessions: student's orientation in all activities they must develop 
in the class.  
The final evaluation will compose the execution of two written tests (50% each). The average mark for 
the students’ final approval must be equal or higher than 10 values in the sum of both components. 
When failing to reach that aim, the student will have a final exam that counts 100% for the final mark. 
 
 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 
 

Teaching methods will be selected to maximize the acquisition of skills defined: 1. Lectures using 
multimedia apparatus. This methodology will be used to present fundamental contents related to all 
the skills selected. 2. Consolidation of the skills acquired during lectures during the theoretical-
practical classes and lab classes fulfilling work sheets and reports. This methodology will be used to 
consolidate all the contents related to all the skills selected. At the same time it is done tutorial 
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orientation. 3. Conduct Lab Works to develop and consolidate skills related to the skill “Laboratory 
course”. 

 
 
7. ATTEDANCE REGIME 
 
According with the School of Education, Communication and Sports rules. 

 
 
8. CONTACTS AND OFFICE ATTENDANCE 
 
Professor: Mário Jorge de Oliveira Costa 
Contact: mario.costa@ipg.pt 
Office attendance: Wednesday (9:00-13:00)  
 

 
9. OTHERS  
 
Nothing to report. 
 

 

 
ESECD, 23rd February, 2016 
 
 
 

Professor: _____________________________________________ 
                                                                  (Prof. Adjunto Mário Jorge de Oliveira Costa) 
 
 

 
Coordinator of the disciplinary unit: _____________________________________________ 

                                                                  (Prof. Adjunto Nuno Miguel Cameira Serra) 
 

 


