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4.1 RESPONSES TO THE RESEARCH HYPOTHESIS 

The research hypothesis stated, there would be a difference in breathing patterns between 

running and cycling, and well-trained endurance athletes should show different breathing 

patterns at isometabolic conditions as compared to non-specifically trained active 

individuals during an incremental to exhaustion test on a treadmill and cycle ergometer. 

The first half of this hypothesis was accepted. There was a higher breathing frequency on 

the treadmill with a lower tidal volume, as well; there was a higher tidal volume on the 

cycle ergometer with a lower breathing frequency. Indeed, NS group did not reach 

significant higher VT values onCE compared to TM as in the case ofS group. This 

demonstrates that the specificity of training may have influenced the breathing patterns 

during exercise. The data clearly showed different breathing patterns between running 

and cycling. These results do not seem to be dependent on position or movement 

frequency effects but rather an exercise modality effect. 

4.2 SUMMARY 

The literature supports that ventilation values are different between modes of exercise. 

However, no study to date has compared anthropometrically similar endurance trained 

and non-endurance trained active individuals. The aim of this thesis was therefore to 

compare both groups to determine if there is a difference in breathing patterns between 

endurance trained and non-endurance trained individuals. 

78 



There was a higher breathing frequency on the treadmill with a lower tidal volume, as 

well; there was a higher tidal volume on the cycle ergometer with a lower breathing 

frequency. The differences between groups show that the mode of exercise may be more 

influential on the ventilatory response to exercise than the trained status of the individual. 

Moreover, this should be a serious methodological consideration in future research into 

ventilatory control and the response to exercise. The ventilatory response appears to be 

dependent on the exercise modality than position or movement frequency. 

4.3 LIMITATIONS OF THE STUDY 

4.3.1 Subjects' Profile 

The endurance trained group had an average age of26 and the healthy male subject group 

had an average age of 21. This is a considerable age difference when conducting a 

maximum aerobic test. The biological variance would probably be in the upper range of 

3-10%. Trained individuals show less biological variance between tests. This means that 

the trained group may have less biological variance than the non-trained group. All 

subjects were motivated to perform during the tests. Although the endurance trained 

group had considerably more experience in maximal efforts on cycle ergometers and 

treadmills. 
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The endurance trained group were fairly homogenous in their training regime, where as, 

the healthy male group differed in their physical activity. Resistance training and team 

sports made up most of their physical activity. 

4.3.2 Measurements 

Maximum aerobic capacity was measured via open circuit indirect calorimetry. A 

portable metabolic cart (Vmax) was used to collect ventilatory and metabolic data breath 

by breath. Much debate over the last few years has questioned the validity and reliability 

ofmetabolic analyzer systems (McClaran, 1998; Carter, 2002; Hodges, 2005). This 

system has major limitations over traditional non-portable devices, such as; the smaller 

gas analyzers and the telemetric transmission of measurements. (In comparison to the 

industry standard, the Vmax portable metabolic system has been shown to be both valid 

and reliable in our laboratory) 

The treadmill workload calculation was computed according to the equation proposed by 

Meerghaeghe and De Coster (1986). The difference in workload between the groups 

seen on the treadmill can be accounted for in part due to the calculation. The absolute 

mass of the NS group in relation to the S group resulted in a higher workload at similar 

movement frequencies. 
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Movement frequency on the treadmill was collected through video at 30 Hz. Stride 

frequency was calculated as the number of right foot contacts per minute. Strides were 

counted for the last thirty seconds of each stage and multiplied by two (strides/min). The 

collection ofMF via video and sampling the last thirty seconds means we may have 

missed important changes in movement throughout each stage. 

Intersubject variability significantly contributed to the variance of ENT in both groups 

4.3.3 Experimental design 

Using an isometabolic approach of scaling the ventilatory variables against percentages 

of the subject's maximum aerobic capacity has definitive advantages. This provided us 

with the means to compare everyone at a common ground. On the other hand, if 

someone did not reach their max, all other values would have been scaled down and thus 

under estimated, compared to other subjects who reached their true maximum. 

The major limitation to this study is the inference of muscle afferents group III and IV's 

role in the control of ventilation during exercise. Throughout the discussion we 

commented that the difference in ventilatory parameters between running and cycling 

could possibly be attributed to the activation of these muscle afferents. We had no means 

of measuring their activity. We are relying on findings from previous animal studies and 

linking the metabolic response of the subjects to similar animal preparations and thus 
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only speculating that afferents group III and IV are responsible for the observed 

differences. This is a large jump in explaining the differences between modes of 

exercise, but this hypothetical framework can promote advancements in the techniques of 

measuring afferent information and may provide insight into the control of ventilation 

during exercise. 
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Appendix 

The treadmill workload was computed according to the equation proposed by 
Meerghaeghe & De Coster (1986) as follows: 

W = [(5.2 + V(2.05 + 0.29G) - 5.8 - (151/Kg))/10.3] x Kg 

Where Kg = subject's body mass; V = running velocity in km.h-1; G = grade in degree. 
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