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Learning objectives

1. Define dyspnoea, and list some of the patient populations affected

2. Explain how dyspnoea is assessed clinically 

3. Describe the ‘breathing’ sensations at the break point of maximal breath-holding, and identify a physiological mechanism leading to the urge to breathe

4. Use rating scales and questionnaires to assess different dimensions of breathlessness and perceived exertion during exercise 

5. Compare the sensations apparent during the exercise and breath-holding tasks

6. Discuss the clinical (and experimental) usefulness of quantifying dyspnoea as a whole, and of separating it into different dimensions 

Aim

Dyspnoea is an important symptom reported by many patients suffering a variety of disease states.  This practical is designed to show how dyspnoea is induced and evaluated, and to introduce the concepts of ‘sensory’ and ‘affective’ dimensions.

Procedures

In this practical, volunteers will undergo 2 tasks, an exercise task and a breath-holding task.  Following these, the volunteers should evaluate their ‘breathing experience’ using both the Dyspnoea-12 questionnaire, and the Modified Borg Scale.  At the end of the practical the scores from these evaluations will be calculated, and differences between the experiences following exercise and breath-holding discussed.

Cycle task:
Subject cycles at a constant, sustainable rate for 3 minutes at zero workload followed by workload increments of 0.5Kiloponds every minute. The end point of the exercise will be determined either by the subject indicating that they wish to stop due to exhaustion or for any other reason, or by the heart rate monitor if the predicted maximum heart rate (220-age) is reached (whichever comes first). 

The cycle test should take no more than 15-20 minutes to complete (depending on class size).

Breath-hold task:
Subject holds their breath at the end of a quiet breath out (at FRC). Subject should hold breath until they feel unable to do so any longer. Try to repeat, with at least a 5 minute gap between attempts. During the breath-holds, the subject should be encouraged to hold their breath for as long as possible.

Protocol:

1) Each group (6-8 students) should choose a volunteer for the tasks.  Other tasks should be allocated among the remaining students - team leader, time keeper, someone to watch subject, someone to monitor heart rate (radial pulse), someone to collect BORG scale scores, someone to administer Dyspnoea-12 questionnaire, someone to enter data into spreadsheet.

2) Subject performs breath-hold or cycle task.  Pulse should be monitored continually by assigned heart rate monitor.  Record heart rate at start and end of task.

3) Subject stops task volitionally when they feel unable to continue (or when pulse reaches predicted maximum, i.e. 220-age, during cycle task)

4) Administer Dyspnoea-12 questionnaire and Borg scale for evaluation of breathlessness.  This should relate to the experience just before stopping the task.

5) Enter the recorded data on the spreadsheet provided.

6) Move on to second task, using the same subject.

7) Administer questionnaires and record data.

8) Discuss the group’s overall findings, in terms of perceived work vs perceived breathlessness, and sensory vs affective dimensions of dyspnoea. 

Results
Dyspnoea-12 questionnaire

Please read each item and then tick in the box that best matches how much that item was a part of your breathing experience just before you had to end your task. If you did not experience an item tick the ‘None’ box.

	BREATH-HOLD TASK

	Item
	None
	Mild
	Moderate
	Severe

	1. My breath does not go all the way in
	
	
	
	

	2. My breathing requires more work 
	
	
	
	

	3. I feel short of breath 
	
	
	
	

	4. I have difficulty catching my breath 
	
	
	
	

	5. I cannot get enough air 
	
	
	
	

	6. My breathing is uncomfortable
	
	
	
	

	7. My breathing is exhausting
	
	
	
	

	8. My breathing makes me feel depressed
	
	
	
	

	9. My breathing makes me feel miserable
	
	
	
	

	10. My breathing is distressing
	
	
	
	

	11. My breathing makes me agitated
	
	
	
	

	12. My breathing is irritating
	
	
	
	


	EXERCISE TASK

	Item
	None
	Mild
	Moderate
	Severe

	1. My breath does not go all the way in
	
	
	
	

	2. My breathing requires more work 
	
	
	
	

	3. I feel short of breath 
	
	
	
	

	4. I have difficulty catching my breath 
	
	
	
	

	5. I cannot get enough air 
	
	
	
	

	6. My breathing is uncomfortable
	
	
	
	

	7. My breathing is exhausting
	
	
	
	

	8. My breathing makes me feel depressed
	
	
	
	

	9. My breathing makes me feel miserable
	
	
	
	

	10. My breathing is distressing
	
	
	
	

	11. My breathing makes me agitated
	
	
	
	

	12. My breathing is irritating
	
	
	
	


Heart rate and Borg score

Based on the modified Borg scale overleaf, please evaluate your perceived physical exertion and breathlessness, at the point just before you had to finish your task.

	BREATH-HOLD TASK

	Heart rate at start (beats/min) 
	

	Heart rate at end (beats/min 
	

	Heart rate change (start to end) (beats/min) 
	

	BORG score (Physical exertion perceived just before end of task) 
	

	BORG score (Breathlessness perceived just before end of task 
	


	EXERCISE TASK

	Heart rate at start (beats/min) 
	

	Heart rate at end (beats/min 
	

	Heart rate change (start to end) (beats/min) 
	

	BORG score (Physical exertion perceived just before end of task) 
	

	BORG score (Breathlessness perceived just before end of task 
	


What was the reason for stopping the task?

Answer the following questions (time permitting)
1. How did perceived exertion and perceived breathlessness compare in the exercise task?
2. How did they compare in the breath-hold task?
3. Which task (if either) produced more perceived breathlessness?
4. The Dyspnoea-12 questionnaire allows breathlessness to be separated into ‘sensory’ and ‘affective’ (psychological) dimensions.  Which descriptors do you think would fit best into each of these dimensions? Do the two tasks have different effects on the sensory vs affective dimensions?  Which of these do you think would have a greater impact on patients? 
5. The sensory dimension may itself be broken down into ‘clusters’ of respiratory descriptors - air hunger, work/effort, and tightness.  Which of the descriptors in the questionnaire would best fit into these clusters?  What clinical or experimental relevance do you think there might be to these clusters?

Modified Borg Scale
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