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Introduction
The two main function of the cardiovascular system is transport of nutrients, gases, hormones and waste to and from the cells and the regulate body temperature and maintain balance in the body fluids (Nobrega et al, 2014). With exercise, these functions are greatly stretched as the working muscles require oxygen and nutrients more than normal and to clear more waste products and generate heat. Whatever amount of exercise human being does calls for energy expenditure above the normal resting values. Most of this energy is provided through consumption of oxygen. The cardiovascular and the respiratory systems work together to provide the straining muscles with the extra energy. The quantity of oxygen/ energy that is needed is dependent on the primary intensity of the activity that is being performed.  Although the system is made of the heart and the vessels, this practical will focus on the response of the cardiac output with exertion and individual’s fitness. Cardiac output refers to the amount of blood pumped by the heart in one minute and is measured in liters/minute. Logically, it is calculated from the stroke volume and the heart rate (Vincent, 2008). 
Heart rate rises linearly with exercise. In fact, the thought of exercise is enough to increase the rate. Stroke volume also rises in similar fashion and increase with intensity. Literature clarifies that the rise of stroke volume is limited and when the intensity of the individual exceeds 50-60% of his/her maximal rate, it fails to raise further (Siebenmann et al., 2015). Therefore, as the rate and stroke volume make cardiac output, the output will increase linearly and stop when a point of exhaustion is reached.  The rate at which at individual attain a maximum heart rate of exhaustion is dependent on the individual. This practical hypothesizes that cardiac output increases with age, level of fitness and amount of exercise. However, it claims that gender is not a factor for determining cardiac output. The level of fitness in this case is determined by Body Mass Index which is a factor of height and weight. Data of 77 individuals were obtained to determine the truth of the hypothesis. 
Material/Methods
The following were the requirements for the practical:
· Age of the participants and their genders
· Height board
· Weighing Machine
· Watch
· Treadmill
· Calculator
· Pulse 
· Cardiac Output
· The smoking history
The participants were asked the details of what could possibly affect their cardiac output. The factors included age, smoking history and gender. The height and weight were calculated to determine their BMI. This was categorized into either normal, overweight or obese. The baseline pulse rate and cardiac output were recorded. The participants were then subjected to cardiac exercise on treadmill after which their cardiac output was recorded. The exercise was either mild or moderate and corresponding cardiac outputs and pulses were recorded as such. The levels of fitness were decided based on Body Mass Index. Values were recorded and graphs plotted to see the rise in cardiac output with exertion, fitness and gender. 
Results
 



Fig 1: Result of the BMI and the Cardiac output at rest

Fig 2: Result of the age and the Cardiac output after moderate exercise

Fig 3: Comparison of the cardiac output with moderate exercise against the gender

Fig 4: Cardiac output with moderate exercise and the BMI 

Fig 5: BMI against cardiac output with mild exertion. 

Fig 6: Heart rate with moderate exercise and the cardiac output

Fig 6: Cardiac output with moderate exercise and the exercise levels in a week
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Fig 7: Representation of rate against level of exercise
Conclusion
The practical is in tandem with conventionally known facts. It proves that in deed cardiac output is a function of the stroke volume and the heart rate. Although stroke volume was not determined in this practical, cardiac output increases with the increase in the pulse rate. With mild and moderate exertion, pulse rate rose and so did the cardiac output. This is irrespective of the gender and age. Those that exercised frequently had higher cardiac output than the rest as heart adapted better to the stress. This fact corresponds to the “Rating of Perceived Exertion” scale where individuals can measure and set exercise intensity where they can achieve the steady state. Heart rate increases in a linear fashion with the treadmill speed up to a point where maximal rate is achieved and raises no further. The unfit people achieved this maximal rate at a lower speed than those who exercise frequently and have less Body Mass Index.  The absolute cardiac output is higher with moderate exercise than in mild exercise. The females have slightly higher cardiac output at absolute workload when doing submaximal exercise. This means at the same work out, females put more stress on the cardiovascular system. Males have typically higher cardiac output when the values are corrected for the body weight.  However, the graphs conclude that the cardiovascular response is incremental with exertion (speed of the tread mill) and is similar in both sexes, although there are differences in the maximal values that can attained by the genders. If oxygen consumption (Vo2 Max) is done, probably males will have higher consumption than females. However, when these values are corrected for the weight, the relative oxygen decreases significantly among the genders. Age has no significant impact on the cardiac output. Although the differences in age among the participants were not significantly high, there is incremental increase in the cardiac output with exertion no matter the age. It is hard to isolate the effects of smoking on the cardiac output as there are many confounding factors including prior levels of exercise and the Body Mass Index.  Thus, the hypothetical statement on the relationship of the cardiac output, the level of fitness, age and gender is true.
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