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Background 

Diagnosis of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is problematic due to 

the lack of a reliable biomarker. Recent research has shown that patients with ME/CFS have differing 

physiological responses during repeat exercise testing when compared to healthy controls, due to post-

exertional malaise. This testing generally involves repeat maximal intensity tests, which can be highly 

stressful for the patient.  

The maximal rate of increase in heart rate (rHRI) is a novel marker of fatigue status developed at the 

University of South Australia, which has been shown to track fatigue induced decrements in physical 

work capacity in well trained individuals. It is not known however if rHRI can be used as a marker of 

post-exertional malaise in patients with ME/CFS following maximal intensity exercise. The use of 

rHRI as a marker of post-exertional malaise in this setting could potentially eliminate the need for 

repeat maximal effort testing, significantly reducing the testing burden on patients with CFS 

 

 



Aim of the study 

The aim of the study is to determine if there is an effect of post-exertional malaise induced through 

maximal exercise on rHRI and exercise performance in patients with ME/CFS when compared to 

healthy individuals. This will give us a better understanding of the effect of ME/CFS on the autonomic 

nervous system, and will potentially allow for us to identify a useful biomarker to assist in the 

diagnosis of ME/CFS 

Conduct of the study 

The study will be conducted in the High Performance and Exercise Physiology Clinic at the City East 

Campus of the University of South Australia on Frome Road in Adelaide. Prior to participation in this 

study, participants will be required to obtain medical clearance from their doctor/referring physician to 

ensure they are able to safely participate in the study protocol. 

If you agree to participate you will be required to attend the research facility on three different 

occasions. The first occasion will serve to familiarise you with the research facility and equipment 

used during the study. During this session you will first undergo a general health screening, before 

being given the opportunity to perform some light-moderate cycling on a stationary bicycle while 

connected to a machine that analyses your breathing. 

Following this session you will be required to return to the research facility on two consecutive days. 

Both days will consist of the same testing protocol. Upon entering the research facility you will be 

asked to complete a subjective questionnaire regarding your fatigue status. Following this, you will be 

fitted with a heart rate monitor and asked to lie quietly for 10 minutes. You will then be instructed to 

sit quietly on a stationary bicycle for a further 5 minutes, before completing an 8 minute cycling 

warm-up, which will be moderate in intensity, following which you will be given a 15 minute rest. 

You will then be connected to a machine that analyses your breathing through a face-mask, and will 

complete an incremental exercise test on the bike that will progress from very light to maximal 

exercise over a period of 8-12 minutes. You will be encouraged to work as hard as you can during the 

last minutes of the test. Immediately following this test you will be given the opportunity to warm-

down, before being asked to complete an additional short questionnaire. 

On the second day of testing you will be asked to complete the same protocol as the day before. Both 

testing sessions will be conducted at the same time of day. You will be asked to perform no strenuous 

exercise in the 24 hour period preceding the testing. You should maintain your normal diet leading 

into the testing sessions and it is recommended that you come to the sessions fasted for 2 hours. On 

test days you will be required to refrain from smoking, drinking alcohol, and consuming products that 

contain caffeine prior to your testing session, and you should be well rested and hydrated. You will be 

contacted via phone by a researcher associated with the project 3 days and 2 weeks following the 

testing to check on your recovery, during which we will also ask you a question to determine 

breathlessness and fatigue levels. 

It is anticipated that the familiarisation session will have a duration of 45 minutes, and the two fatigue 

testing sessions will have a duration of 90 minutes. This will lead to a total time commitment of 

between 3.5 and 4 hours. 

 

 



Eligibility 

In order to be eligible to participate in the study you must meet the following criteria: 

 18 - 65 years of age 

 Low-moderate risk on the Sports Medicine Australia Pre-exercise screening tool. 

 No other conditions that may alter your heart rate or ability to complete maximal exercise 

 Not currently taking any medications that alter heart rate 

 Sedentary (completing less than 100 minutes of moderate-vigorous physical activity per 

week), AND: 

 FOR CFS PATIENTS: Diagnosed with Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome based on the following criteria : 

o Centre for disease control (1994) 

o Canadian Consensus Criteria (2003) 

o International Consensus criteria (2011) 

o Systemic Exertion Intolerance Disease (SCID), 

o OR 

 FOR HEALTHY CONTROL PARTICIPANTS: Healthy and injury free. 

 

 

Risks 

All procedures will be carried out by qualified personnel. However, in order for you to make an 

informed decision, the risks associated with the procedures that will be carried are explained below: 

1) All exercise carries some risk of pain, discomfort and injury. The maximal testing performed 

in this study is of a very high intensity and may expose individuals to discomfort. All 

researchers associated with the study are experienced at conducting maximal exercise tests 

 

 

Additional details 

 

All information collected as part of the study will remain confidential and no information which could 

lead to identification of any individual will be released. Data will be recorded on data sheets and then 

transferred to electronic data files.  All hardcopies and electronic copies of data will be stored in a 

secure data storage room within the Sansom Clinical Trial Facility at the University until the research 

has been published, and will then be stored in the University's archive before being destroyed after 5 

years. 

Participants will have the opportunity to receive a copy of the summary of research findings, as well 

as individualised results relating to the physiological parameters measured during the testing sessions. 

These will be distributed as a short document which explains the goals, results and main outcomes of 

the study. Participants will also be able to choose to receive a copy of any scientific literature that is 

published as a result of this study. 

Participation in this study is voluntary, and you may withdraw from the study at any time without 

prejudice. If you withdraw from the study at any time before the completion of all three treatment 

sessions your data will be excluded from analysis with this study.  

 



If you would like to participate in the study, or if you, or any member of your family, require more 

information to help you arrive at a decision, please contact: 

Mr Daniel Clark 

Phone: (08) 8302 1365; e-mail: daniel.clark@unisa.edu.au  

Mr Max Nelson 

Phone: (08) 8302 1502; e-mail: max.nelson@unisa.edu.au 

This project has been approved by the University of South Australia's Human Research Ethics Committee. 

If you have any ethical concerns about the project or questions about your rights as a participant please 

contact the Executive Officer or this Committee, tel: +61 8 8302 3118; email: vicki.allen@unisa.edu.au 
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