
Power Duration Modelling Study
Introduction
It is no coincidence that during exhaustive exercise there is a strong relationship between the power
output that can be maintained and a given duration of time. This relationship is known as the “power
duration relationship”, and is determined by an individual’s underlying physiology. It is possible to
mathematically describe this relationship, and to then predict a number of parameters that describe an
aerobic capacity (critical power; CP), and the capacity to perform “work” above CP (W’; pronounced W
prime). To date, mathematical models exist to describe and predict performance between for exercise
durations lasting between ~2 and 30 minutes. The aim of this research study is to investigate a new
mathematical model that utilises field based data that has the potential to fit data lasting just a few
seconds and out to many hours, thereby significantly increasing the validity and application of power
duration modelling.

Methods
This study requires participants to use their own bicycle fitted with a power measuring device over an
eight week period. This period must include four competitive events, with at least one road race [over 2
hours duration], one criterium/circuit race [of ~1 hours duration], and may include time trials as an
option that counts towards the total of four events. During this eight week period, you will be asked to
perform four performance trials where the aim is to complete a fixed amount of work (expressed in kJ)
in the shortest time possible. This is not dissimilar to an interval type effort and indeed can be the first
repetition of an interval session to provide minimal disruption to your usual training session.

Further Instructions
This research study is unlikely to place additional physiological or psychological stress on participants
over and above their usual training and competitive demands. However, such activities are inherently
risky and so participants are requested to proceed with the upmost caution in all sessions, to adhere to
the highway code, to wear a certified cycle helmet, and to ensure the health and wellbeing of both
themselves and others during all training / test / competitive sessions. In addition, the possible adverse
effects of high intensity exercise include nausea, vomiting, loss of balance and in exceptionally rare
instances cardiac dysfunction and potentially death. Participants may experience localised muscular
pain, which may persist for more than 24 hours after sessions. To minimise the risk of participation all
procedures have been approved by the ethics committee of Aberystwyth University. In addition to this
full written and verbal instructions will be given prior to testing, a health questionnaire (par q) must be
completed satisfactorily. 

As part of this study, the participant is solely responsible for their own safety and that of others as a
result of their actions.  Signing the informed consent confirms that they understand and accept this
statement. 

All information collected during this study will be treated as confidential, and will not be released to any
person without your prior consent. Participation in this study is completely voluntary and as such you
are entitled at any point, for whatever reason to withdraw from the study without giving any reason for
your decision. Upon completion, a full debrief will be provided to all participants. 

For further information please see the contact details below. Thanks for your time.
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