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5. Objetivos de aprendizagem (conhecimentos, aptidões e competências a desenvolver pelos estudantes) 
 
The phenomenon of exercise-induced changes of arterial stiffness is a largely understudied field of clinical significance, 
especially in adults with cardiovascular disease in which arterial stiffness plays an important role, but also in children and 
adolescents, once considered to be at low risk, but with the growing health concerns related to sedentary lifestyle, poor 
diet and obesity, vascular screening may be needed earlier so that interventions to improve cardiovascular health can be 
initiated. Although arterial stiffness has been used in intervention trials evaluating the salutary effect of drugs [1, 2], dietary 
supplementation [3-5] and lifestyle modifications [6, 7] in children and adults, until recently researchers have scarcely used 
arterial stiffness to examine the role of a single bout of exercise on the arterial tree. It is possible that the effects of a bout 
of exercise can predict the effects of chronic exercise (accumulation of single bouts of exercise over time), as is the case 
in several variables, blood pressure reduction being a prime example [8].  
 
The acute exercise model can be useful in investigating mechanisms of the exercise (acute or chronic) response [9]. 
Although the number of investigations reporting arterial stiffness following exercise is limited even in adults, the purpose 
for the study of post-exercise arterial stiffness and the diversity of the populations studied are not. Oxidative stress [10], 
arterial response to acute exercise [11], postprandial arterial stiffness [12], systemic and regional hemodynamics [13], 
smoke exposure [14] and muscle ischemia [15] have been the focus of studies utilizing arterial stiffness in the acute 
model.  
 
Utilizing the acute exercise model can be advantageous as it allows for an efficient manipulation of exercise variables (i.e. 
mode, intensity, duration, etc.) and permits greater experimental control of confounding variables. Incremental exercise to 
exhaustion [11, 16-18], moderate intensity continuous exercise [19, 20], brief low intensity exercise [21, 22] and 
supramaximal exercise [23, 24] are some of the varying protocols used to examine changes in central and peripheral 
arterial distensibility measurements conducted at discrete time points ranging from 2 min [23] to 240 min [19] following 
exercise. In addition, it is also possible to unmask vascular abnormalities that are not present at rest using acute physical 
stress [14]. 
The purpose is to overview methodological and physiological factors pertinent to changes in arterial elastic 
properties in the context of acute exercise. 
 
By the end of the seminars students should be able to: 1) Identify several carotid and aortic stiffness indices; 2) 
Identify submaximal and maximal gas exchange parameters during an exercise test on the treadmill; 3) Identify basic 
concerns warranted attention when interpreting stiffness following acute exercise; and 4) Draw an experimental 
design on the acute effects of exercise in carotid and aortic artery stiffness indices and central blood pressure. 
 
6. Conteúdos programáticos:  

A conceptual framework for performance diagnosis and training prescription from submaximal and maximal gas exchange 
parameters--theory and application 
To give an applicable framework for the evaluation of maximal endurance capacity as well as for the derivation of exercise 
prescription by the use of gas exchange thresholds. 
 
Scientific rationale for evaluating changes in arterial elastic properties in response to acute exercise. Methodology for 
employing arterial stiffness indices as outcome measures in the acute exercise model. Concerns warranted attention when 
interpreting stiffness following acute exercise. 

 
 



7. Demonstração da coerência dos conteúdos programáticos com os objetivos da unidade curricular 
 

…. 
 
8. Metodologias de ensino (avaliação incluída) 
 
Semi-directive teaching methods will be used.  
 
Evaluation consists on the drawing of an innovative research plan that should respect the following items: 

• Introduction 
• Purpose 
• Methodology 

o Participants 
§ Exclusion criteria should be added 

o Study Design 
o Descriptive methods for each variable to assess 
o References 

 
The research plan should: 
 

• Be submitted in word file format to santaclara@fmh.ulisboa.pt 
• Use standard software tools for publishing and managing bibliographies, citations and references. Numbered 

output style should be elected for citations. 
• Use a page setup in portrait orientation, with 3 cm top and bottom margins and 2.5 cm side margins 
• Not exceed 3 A4 pages 

 
9. Demonstração da coerência das metodologias de ensino com os objetivos de aprendizagem da unidade 
curricular 
 
… 
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