


























































































































fatigue factors. If music can truly distract or disguise the peripheral signs of fatigue, to the extent 

where the central nervous system will allow the individual to work harder, breath harder, and 

induce more muscle fati gue, all whilst diminishing the feeling of discomfort, it only stands to 

reason that we might be able to tap into this avenue as a valuable asset to promote exercise 

enjoyment and increase exercise adherence for all . 

CONCLUSION 

Music is extremely complex, consisting of many elements: tempo, melody, rhythm and 

pitch. The human body is more complex, consists of: muscles, blood, organs and the most 

complex of all, a brain. As a result of these complexities, the physiological responses to music 

and how music affects the body's responses to exercise are not simple. A such, the exact 

physiological mechanisms behind the beneficial effects of music on exercise performance are 

still elusive. However, the present results support the idea that a physiological mechanism does 

exist and is likely related to the central nervous systems control over volitional fati gue at a level 

below consciousness. Therefore, further studies of the effect of music on exercise performance 

should focus on the physiological mechanisms re ponsible for the benefits, including potentially 

more invasive procedures (i.e. fMRI) as opposed to the psychological mechanisms and responses 

as they have been consistent within the literature. 
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APPENDIX A- Figures & Tables 
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Figure 1. The average change in RPE over time during the four minute cycling intervals in 

conditions with music and without music, stati stical differences between conditions denoted 

by *p < 0.05 . 
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Figure 2. Bars represent differences in time to task failure (minutes) during cycling intervals in 

conditions with or without music coll apsed over lime with active rest peri ods removed. Aste ri sks 

represent significant diffe rences at p < 0 .05. Vertical bars represent SEs. 
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Figure 3. Bars represent differences in breathing frequency (Breath .Minute-1
) during cycling 

intervals in conditions with or without music. Asterisks represent sig nificant differences at 

p < 0.05. Vertical bars represent SEs. 
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Figure 4. Bars represent differences in heart rate post- exercise and five minutes post-exerc ise 

(heart rate recovery) in conditions with or without music. Asterisks represent significant differences 

at p < 0.05 . Vertical bars represent SEs. 
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Figure 5. Bars represent differe nces in respiratory excha nge ratio at a percentage of the partic ipant 's 

time to fatig ue in conditio ns with o r without mus ic. Asterisks represent s ignificant differences at p < 0.05 . 

Vertical bars represent SEs. 

Table 1. Main effect for time for all contractile properties, collapsed over both conditions 
for males (mean± SD). 

Pre Post o/ol1 p 

MVC Force 56.8 ± 12. 8 47.9 ± 12.0 115.7 0.033 

Evoked Peak Twitch Force 17.5±8.1 10.9 ± 2.0 137.7 <0.001 
Potentiated Twitch 21.9 ± 5.5 13.5 ± 3.0 138.4 <0.001 

L1 Evoked and Potentiated 4.4 ± 1.8 2.6 ± 1.5 140.9 0 .002 
*Note p values listed above are fo r the ma in e ffect o f time, fo r gender in all variables p<O.OO I . 

Table 2. Main effect for time for all contractile prope rties, collapsed over both conditions 
for females (mean ± SD). 

Pre Post o/ol1 p 
MVC Force 36.8 ± 8.1 32.7 ± 8.3 ! 11.1 0 .033 

Evoked Peak Twitch Force 11.1 ± 1.9 7.5 ± 3.2 132.4 <0.001 
Potentiated Twitch 13.6 ± 2.2 9.7 ± 4.4 128.7 <0.00 1 

L1 Evoked and Potentiated 2.49 ± 1.1 2.2 ± 1.9 111.6 0 .002 
*Note p values li s ted above are fo r the ma in e ffec t o f time, fo r gender in all variables p<O.OO I . 
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CHAPTER 5: SUMMARY & CONCLUSIONS 

Music has the ability to positively impact exercise performance, the research is both 

consistent and measurable, showing effects on behaviour and psychological states a like in a 

wide range of exercise participants. The evidence however is not all encompassing, there are still 

certain circumstances, tasks and pmticipant groups that are more responsive to these benefits 

than others. However, there is a definitive role for music as a divergent stimulus in the exercise 

environment. Research in the area is still coming into fruition, fortunatel y we are now more 

aware of the inherent subjectivity of the stimulus and its complexities with regards to effects of a 

psychological, behavioural and physiological nature. 

The current study focused on high tempo music (130bpm) and its effects on high­

intensity cycling intervals. The present results demonstrated that this was an appropriate band of 

tempi to enhance exercise performance at maximal or near-maximal levels, and established that 

the participants were able to exercise for longer, while feeling better, working harde r and 

recovering faster when they were listening to the music. The study also addressed a common 

debate amongst exercise physiologist, whether the causes of exercise induced fatigue are 

peripheral and metabolite-induced or central stemming from the central nervous system. All 

contracti le properties (pre- and post-exercise) in this study showed a negative main effect for 

time, consistent with the hypothesis that high intensity aerobic · exerci se would have negative 

effects on muscular force production, but there was no condition effect with the music stimulus. 

Peripheral responses to fatigue such as metabolite accumulation, and tension are transmitted to 

the CNS by chemoreceptors, mechanoreceptors, type II and IV pain afferents and other afferent 

systems. While the music cannot directly modulate muscle contractile responses, the present 

resu lts do suggest also that music seems to have a positive effect on the perception and voluntary 
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response to these fati gue related stimuli . These discoveries provide further support for the idea 

that a physiological mechanism behind the beneficial effects of music use during exercise 

performance does exist. It is likely that this mechanism is related to the central nervous systems 

control o ver volitional fatigue at a level below consciousness; further still supporting the idea 

that exercise induced fatigue is not solely peripheral or metabolite induced . 

The be neficial consequences of music use during exercise are assoc iated wi th a plethora 

of interactio ns between elements of the musical stimulus itself and factors relating to the traits of 

the listener, aspects of the exercise environment, the task at hand, level of intensity and the 

wonderful cascade of psychological and physiological responses that accompany any exercise 

endeavour. However, the evidence presented in this study and the accompanying literature 

demonstrate that music is a valuable and effective divergent stimulus which consistently shows 

positive and measurable effects on the psychological state, behaviours and physiological 

responses of exercise participants. With these and future evidence based findings about the 

benefits of using music in the exercise environment hopefull y we can help the general publ ic to 

make exerc ise a more enjoyable and attractive pass time in an effort to increase life long exercise 

adherence for all and promote all benefits that go along with a healthy active lifes tyle. 
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