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An analysis of Active and Sedentary Lifestyles of university students, using the five components of fitness, comparing sports students and students not in a sports course. 

Abstract
The purpose of this study was to compare five components of fitness between university students on sports courses and students who were not on sports courses. The research found that the sports students were physically fitter than their student peers. This coincides with the current data of surrounding other studies, these studies also highlighted that undertaking a course in sport and participating in sports within university has a positive effect on careers in both education and sports related employment. 


Introduction
There are numerous health benefits associated with physical activity and exercise. Participating in physical activity and exercise regularly has health benefits such as the reduction of stress and anxiety, increase in serotonin in the brain, increases muscle and bone strength and helps with the prevention of heart disease, cardiovascular disease, diabetes, hypertension, obesity, osteoporosis, some cancers, and premature death. (Kumar, 2017). 
American college of sports Science (ACSM) have defined physical activity as any bodily movement produced by the contraction of skeletal muscles that will result in a substantial increase in caloric requirements over resting energy expenditure (ACSM, 2014). 
Exercise is defined as a physical activity that is consisting of planned, structured, and repetitive bodily movements that are done to improve and or maintain one or more components of physical fitness (ACSM, 2014).
Physical fitness is defined as a set of attributes or characteristics an individual have or achieves that relates to the individual's ability to perform physical activity. These characteristics are normally separated into two characteristics of physical fitness, the health-related and the skill-related characteristics (ACSM, 2014).
Health-related fitness can be characterised as flexibility, muscular endurance, muscular strength, body composition, and cardiorespiratory endurance. Whereas skill related physical fitness can be characterised as, agility, coordination, balance, power, and speed (ACSM, 2014). 
Strength is defined as the maximal force that a muscle or muscle group can generate, whereas power is defined as the rate of performing work, therefore the product of force and velocity. Maximal muscular power is referred to as power and is the explosive aspect of strength, the product of strength and speed of movement. Finally, muscular endurance is the total capacity to perform repeated muscle contractions, or to sustain a contraction over time (Kenny, Wilmore and Costill, 2012). 
Aerobic power is defined as the rate of energy release by cellular metabolic processes that depend upon the availability and involvement of oxygen. Maximal aerobic power refers to the maximal capacity for aerobic resynthesize of ATP and is synonymous with the term's aerobic capacity and maximal oxygen uptake (V. O2max) (Kenny, Wilmore and Costill, 2012).
A reviewed literature by Kumar, (2017), explored the benefits of physical activity and exercise for health and found that youth who participate in physical activity and exercise are more likely to report good general health and more likely to have no viable serious mental health illnesses in their teen's and as adults. (Kumar, 2017).
A research study in Scotland by UK active found that graduates who played sports in university were earning more in their chosen careers, than those who did not participate in sports (UK Active, 2016). 
Method
This research had two main variables which were based on lifestyle; these were active lifestyle and sedentary lifestyle. For this research there were 5 dependant variables: Cardiovascular Endurance, Heart Rate, Strength, Power, and Flexibility. 
The study involved a total of eleven male students, ranging from 18-45 years old. Six participants who are enrolled in Sport/Physical courses (SHOE), and the remaining five students were enrolled on sedentary courses. The participants were numbered 1-11, the first six were the SHOE enrolled students and participants 7-11 were those enrolled on non-physical activity courses. 
The participants signed consent forms and were given clear instructions of what was involved so they understood and acknowledged the testing they are going to undertake. The participants then took a body composition test using the body composition machine in the lab. The participants entered their height and age and then used the handles on the side and placed them by their hips in a relaxed position until the machine finished analysing their data. 
Secondly, the participant's heart rate was tested and analysed using a heart rate monitor. This was conducted by letting the participants rest and sit on a chair for five minutes with minimal movement. After five minutes had passed the cuff was put on the right arm and level with the heart. The heart rate monitor was then turned on and the results were then recorded.
The participant's strength was tested using the isometric handgrip dynamometer test. The participant held the dynamometer in the right hand, with the palm facing up and their elbow at 90 degrees. When the participant was ready, they would squeeze the dynamometer for 3 seconds, the reading would be taken, this was repeated two more times. This was repeated with the left hand after two minutes of rest. The highest scores from each hand were then divided by the participant's body weight in kg and recorded. 
The participants were then tested on their cardiovascular endurance using the Astrand submaximal test. Firstly, the participant's seat height was set so the knee is slightly bent when the leg is slightly extended. The subject was warmed up at 50 rpm for five minutes with zero resistance. A heart rate monitor was attached to the participant which was then connected to a phone using 'polar beat'. The test was for 6 minutes and for the first minute at a steady speed to try and quantify the heart rate between 120 and 170 bpm. The heart rate was recorded every minute by using a stopwatch. If between the 5th and 6th minute there was not an increase of five heartbeats, they were told to continue for a further minute. If the steady-state heart rate was not between 120 and 170 bpm then the resistance was adjusted, and the participant continued the test for a further six minutes, if they were between the range then the test was completed and the participant was allowed to cool down. The last two values were then used to calculate the VO2 max scores. 
They were then tested on their power using a Kaiser Leg press. This was done by adjusting the seat for the participants until the knee is at an angle of 900 by using a goniometer. The participants were then asked to hold down both yellow buttons to set the machine. They would have two warm-up repetitions and then complete 10 test repetitions. The participants were instructed to complete each repetition as fast as possible and start the repetitions as soon as the screen counted down to zero. After the 10 repetitions have been completed successfully, the results would be given (Watts). The highest power scores will then be recorded. 
Finally, the participant's flexibility was tested using a sit and reach box. The participant undertook a warmup of light cardiovascular exercise and static stretching. The subject sat down in front of the testing area with their shoes off and their knee's at full extension with their feet 8 inches apart and against the equipment. The arms were fully extended with one hand over the other and the participant then reached forward as far as possible and held the position for 2 seconds. The test was repeated a total of three times. The results were recorded. 
All the data collected will then be calculated into quantitative ratio data and would have been evaluated using SPSS to create a T-test but unfortunately SPSS was not able to be used due to technical difficulties with equipment. 

Results
Participants Heart Rate Data 
	Participants 
	Systolic/Diastolic Readings (mmHg)

	1
	117/78

	2
	121/76

	3
	118/71

	4
	120/75

	5
	115/69

	6
	116/74

	7
	124/77

	8
	122/73

	9
	121/76

	10
	123/79

	11
	122/77


Figure 1

The results from Figure 1 show that there is a mixture of normal mmHg readings and slightly High readings from all individuals.  Figure 1 shows that the sports students had a lower heart rate compared to the non-sports students. The students who were not in SHOE showed that they had a slightly elevated higher heart rate compared to SHOE students.

Results of the Keiser leg press
	Participant
	Weight
(Kg)
	% Fat
	Leg Press Power (kg)
	Leg press power (Watts)
	MVJ
(m)

	1
	68
	11
	190
	1400
	0.53

	2
	85
	13
	210
	1876
	0.56

	3
	92
	20
	220
	1912
	0.50

	4
	76
	14
	180
	1855
	0.52

	5
	80
	14
	240
	2100
	0.62

	6
	91
	19
	260
	1910
	0.54

	7
	89
	22
	140
	1312
	0.42

	8
	88
	19
	190
	1670
	0.50

	9
	93
	20
	200
	1772
	0.49

	10
	69
	13
	210
	1698
	0.54

	11
	71
	12
	180
	1700
	0.58


Figure 2

These results show that the SHOE students had a slight increase in power in watts and a slight increase in power in kg’s the results range between 180 and 260 for SHOE students and 140 to 210 for non-SHOE students. Overall, the SHOE students have a higher value of power in the results compared to their counterparts. 

Results for the Hand Grip dynamometer Strength test
	Participant 
	Left Arm Scores
	Right Arm Scores 
	Final scores divided by Body weight 

	1
	22
	26
	0.70

	2
	18
	23
	0.48

	3
	25
	32
	0.61

	4
	38
	45
	1.09

	5
	33
	30
	0.78

	6
	34
	29
	0.69

	7
	45
	37
	0.92

	8
	36
	43
	0.89

	9
	35
	31
	0.70

	10
	37
	34
	1.02

	11
	41
	38
	1.11


Figure 3

For Figure 3 the results show that the non-Sport students had higher strength scores for the left and right arm compared to the SHOE group and had a higher overall score when divided by their body weight. 

Astrand submaximal test Scores
	Participants
	VO2 Max L/Min

	1
	4.2

	2
	3.3

	3
	4.6

	4
	3.8

	5
	4.1

	6
	4.5

	7
	3.1

	8
	3.6

	9
	3.2

	10
	3.7

	11
	3.1


Figure 4 

In Figure 4 the results show that the SHOE group have a better VO2 max compared to the non-SHOE group. After using the calculations and using the nomogram to look at their VO2 max results. 

Participants results of Sit and reach Test 
	Participant
	Highest scores

	1
	31

	2
	28

	3
	43

	4
	40

	5
	36

	6
	24

	7
	30

	8
	18

	9
	27

	10
	35

	11
	30















Figure 5

These results in Figure 5 show that the SHOE group had better flexibility scores when compared to their counterparts, when looking at their highest scores. 

Standard Deviation and Mean scores of Tests for Both Groups
	Tests 
	Mean for SHOE students
	Mean for Non SHOE students
	Standard Deviation for SHOE students

	Standard Deviation for non-SHOE students

	Heart Rate 
Systolic/Diastolic
	117/73
	122/76
	2.11/ 3.02
	1.01/1.95

	Astrand Submaximal 
	4.08
	3.34
	0.43
	0.25

	Hand Grip 
	0.72
	0.92
	0.18
	0.13

	Keiser 
	0.54
	0.50
	0.03
	0.05

	Sit and Reach
	33.6
	28
	6.64
	5.62


Figure 6 
The findings from Figure 6 show the differences in Mean and Standard deviation between the two groups, highlighting that the SHOE group have higher scores than the non-SHOE group. 

Discussion
The findings from this research project show that students who are involved in a sport or physical activity course are physically fitter than students who are not a part of these courses.  Figure 6 shows the mean is a higher percentage with the SHOE group compared to the non-SHOE group except with the hand grip test. In the standard deviation (SD), for all tests there is again a higher difference in the SHOE group compared to the counter group. There is less significant difference in the Keiser test when compared to the non-SHOE group. There are research articles that support and negate the findings in this research. There is an abundance of research that supports this project more than the articles that negate the findings. Research has also highlighted the duality of education and sports in universities. A research study from the Centre for Olympic Studies and Research looked at the dual career of the relationship between sports and education studies. 
The study investigated the career paths in elite sports and universities in Finland, France and in the UK. The study found that the athletes who had a dual career in education, said they perceived benefits in qualifications both in education in enhancing their career and also in benefitting sporting performance. The study highlighted that athletes found physical activity helps with their perspective and the two careers supported one another. They found a reduction in stress and improvement in their performance in their chosen sport and helped them cope with setbacks and injuries (Loughborough University, 2011). 
The results from this study highlighted that combining both education and sports showed to enhance the athlete's skills on and off the pitch. These skills included planning, goal setting, team working, interpersonal skills, commitment, leadership, and the ability to prioritize. These are all seen as necessities to be successful in both the academic and sporting careers (Loughborough University, 2011).
University students go through a period of transition. Students will develop physiologically and psychologically from the stress of academic studies and from adaptations to environmental and social factors. These factors can enhance or negatively impact a student's physical fitness. A recent study on early adulthood found that there was a decline in physical activity during early adulthood, with the steepest decline of physical activity occurring during the first year of university for young adults. A total of 334 male and female students participated in this study and the research found that male students were found to be more active than female students (Simona, Radu, Vanu, 2015). These figures correlate with the findings found as the SHOE group is deemed fitter than their counterparts and the group included all males who participate in regular physical activity. Being physically active has been proven to have many physiological and psychological benefits, one of these factors is a low fat percentage in the body. 
A difference in Figure 2 can be seen in fat percentages between the two groups, the non-SHOE group have a higher percentage of fat, compared to the SHOE group. This can be a factor in their overall fitness and puts them more at risk of physiological diseases such as cardiovascular disease, diabetes, and some cancers (ACSM, 2014).
Over the past decade there have been numerous studies that have examined the relationship between physical fitness, and students' academic success and employability. Organizations including Sports England (2017) found a link to physical fitness and employability. In measuring fitness studies by the American College of Sport and Medicine (ASCM), Centre for Disease Control and Prevention (CDC) and the American Heart Association (AHA) link cardiovascular health as a good indicator of fitness in physical activities. The report indicated that Coronary Heart Disease (CHD) was reported in people living sedentary lives, compared to more active and fit people who led active and healthy lifestyles. (Myers, 2003). 
The results shown from Figure 6 show there are differences in the group from the mean and SD results; this can be due to many different factors and variables. One of the variables could be that both groups did not have the same number of participants which could affect the overall scores when comparing the groups between each other. The SHOE group had a larger SD, this can mean that there is a wide variance in the data, whereas the non-SHOE group had a smaller deviation which can mean that the values are more similar. 
The SHOE students’ results showed, they are in the normal category for heart rate data readings as their results were mainly under 120 for their systolic readings and under 80 for diastolic readings, putting their heart rate in the normal category whereas the non-SHOE students showed their systolic results were above 120 and their diastolic results being less than 80. This places their results in the elevated category. Even though the second group had a slightly higher score than Group 1, their results could be from a numerous amount of factors such as, caffeine intake, anxiety levels, when they ate that day, dehydration, these are all factors which could affect an individual’s results. 

Conclusions

The findings from the results show that overall; the SHOE students were physically fitter in the majority of the tests than the students who were not a part of SHOE. The only exception was the Hand grip test, where the students who were not involved in a course with SHOE presented in findings to have higher results than their counterparts. However, it should be noted that this was a small research project and the study was conducted with only men participating. The tests were conducted correctly and were re-tested when appropriate to increase the validity of the test scores. 
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