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Abstract: 

The purpose of the present study was to examine the effects of exercise in the form of 

recreational team sports on resting lipidemic factors of healthy young men. Thirty-four 

healthy men, 20-37 years old, volunteered to participate in the research. The subjects 

were separated in two groups, exercisers who participated regularly during the last six 

months in recreational team sports such as volleyball, basketball and football (Group A, 

n=17) and inactive men who did not exercise regularly, with a frequency of more than 1 

hour per fortnight during the last six months (Group B, n=17). Measurements of 

anthropomorphological and hemodynamic characteristics were taken place. For the 

evaluation of lipidemic profile, triglycerides (TG), total cholesterol (TC), low density 

lipoproteins (LDL) and high density lipoproteins (HDL) at rest were measured, while 

ratios TC/HDL and LDL/HDL were estimated. For data analysis, descriptive statistics, 

and independent samples t-tests of the SPSS ver. 20.0 for windows was used. The 

results showed that hemodynamic state of exercisers is better than that of inactive men, 

since they have lower heart rate (64.82+15.23 vs 69.41+11.61 bpm), systolic blood 

pressure (114+10.58 vs 115.35+12.90 mmHg), and diastolic blood pressure (72.06+10.91 

vs 78.65+12.13 mmHg) at rest. In addition, there were observed significantly more 

increased HDL (+29.25%, p<0.01), but significantly more decreased TG (-37.87%, 

p=0.05), TC (-16.84%, p<0.01), LDL (-22.38%, p<0.01), TC/HDL (-35.99%, p<0.001) and 

LDL/HDL (-44.56%, p<0.001) in the group of young men who participate in regular 

exercise in the form of team sports compared with the group of young men who didn’t 

participate in any exercise. Thus, from the results of the present study it is obvious that 

regular participation in recreational team sports improves participants’ lipidemic 

profile, which may be a favourable effect for cardiovascular system. Consequently, 

exercise programs in the form of recreational team sports such as football, volleyball 

and basketball are recommended for young men, in order to be achieved engagement 

and adherence to an exercise program aiming on health benefits, especially concerning 

blood lipids.  
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1. Introduction 

 

Elevated levels of TC, TG and LDL, as well as low levels of HDL, constitute 

hyperlipidemia (Collins, 2006). In addition, the combination of hypertriglyceridemia, 

low levels of HDL and a preponderance of small, dense LDL particles also have been 

named the “atherogenic lipoprotein phenotype”, “atherogenic dyslipidemia” or “lipid 

triad” and has been associated with the central components of the metabolic syndrome, 

that is impaired insulin-mediated glucose disposal and abdominal fat accumulation 

(Carroll, & Dudfield, 2004; Grundy, 1998). Hyperlipidemia does not simply express 

elevated levels of TC, TG and LDL, and low levels of HDL, but represents a major risk 

factor for cardiovascular disease (CVD) (Collins, 2006). CVD results in substantial 

morbidity and mortality in most western countries in the world that appears to be 

similar in men and women (Carroll, & Dudfield, 2004).  

 Yusuf et al. (2004) examined approximately 27000 subjects (12461 cases and 

14637 control), in 52 countries all over the world (Asia, Europe, Middle East, Africa, 

Australia, North America, South America). The researchers found that abnormal lipids - 

raised ApoB/ApoA1 ratio, smoking, history of hypertension, diabetes, abdominal 

obesity, psychosocial factors, daily consumption of fruits and vegetables, regular 

alcohol consumption, and regular physical activity, were all significantly related to 

acute myocardial infarction (p<0.0001 for all risk factors and p=0.03 for alcohol). These 

associations of risk factors to myocardial infarction and their population-attributable 

risks were noted in men and women, old and young, and in all regions of the world. 

Collectively, these nine risk factors accounted for 90% of the population-attributable 

risks in men and 94% in women (Yusuf et al., 2004). 

 Genetic and environmental factors are also significant. Metabolic diseases and 

risk factors, including diabetes mellitus, obesity, dyslipidemia, hypertension, and 

insulin resistance, have a substantial impact on the development of coronary heart 

disease (CHD). These risk factors contribute to the development of atherosclerosis and 

thrombotic complications (Carroll, & Dudfield, 2004). As for hyperlipidemia, there is a 

strong positive correlation between elevated plasma LDL levels, decreased HDL levels 

and atherosclerosis development (Butcher et al., 2008). Thus, elevated levels of LDL and 

low levels of HDL constitute a major risk of developing CVD (Ridker, 2003; Kaptoge et 

al., 2012). 

 Reducing the CHD risk factors can slow the progression of CHD and its clinical 

complications before, and even after, the occurrence of a cardiovascular event (Carroll, 

& Dudfield, 2004). In addition, approaches to prevention have the potential to prevent 

most premature cases of myocardial infarction (Yusuf et al., 2004).  

 One of the most significant prevention approaches is lifestyle modification 

through the participation in exercise. However, it is not just the participation in exercise 

but it is the participation in regular exercise or exercise training that brings health 
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benefits. Exercise training programs may induce favorable adaptations on lipoproteins 

profile, and cardiovascular parameters which are clinically desirable in primary and 

secondary prevention of CHD (Rankovic et al., 2012).  

 Regular physical activity has the potential to decrease CHD risk through 

multiple favorable physiologic effects, which include alteration of the lipoprotein 

profile. More specifically, regular exercise increases the plasma HDL level, decreases 

the ratios of TC/HDL and LDL/HDL, and decreases the TG concentration in young, 

middle-aged and old subjects (Haskell, 1984; Kostka et al., 2001).  

 As far as, the absolute risk of CHD at any age, even after adjusting for risk 

factors, is about two to three times greater in men (Collins, 2006) and the regular 

exercise effects positively the participants’ lipidemic profile (Haskell, 1984; Kostka et al., 

2001), the purpose of the present study is to examine the effects of exercise in the form 

of recreational team sports such as volleyball, basketball and football on the lipidemic 

profile of healthy men.  

 

2. Methods 

 

2.1 Sample 

Thirty-seven young healthy men, 20-37 years old, volunteered to participate in the 

research. According to their occupation with physical activity and sports, the subjects 

were separated in two groups, exercisers who participated regularly in recreational 

team sports (Group A) and inactive men (Group B). There were 18 exercisers and 19 

inactive men. Exercisers considered those who participated systematically during the 

last six months in football, volleyball and basketball teams. Inactive men considered 

those who, on average, did not exercise regularly with a frequency of more than 1 hour 

per fortnight during the last six months. In addition, entry criteria included no history 

of angina, myocardial infarction, stroke, chronic pulmonary disease, diabetes, 

hypertension, any medication use, current smoking, or exercise-limiting orthopedic 

impairment.  

 A written informed consent for the participation in the research was obtained 

from each man. All the men, before the beginning of the research, underwent medical 

control so that it could be certified that they do not suffer from any cardiovascular or 

other disease and, also, that they do not take any medication. Additionally, they 

answered a questionnaire about any health problems, while a research assistant was 

present in order to give any essential clarifications if there were any questions. 

 Two men were excluded due to their medical history. In addition, one man who 

didn’t participate in team sports but was a cyclist was excluded of the research. Finally, 

17 (seventeen) healthy male subjects, who were systematically participated in football, 

volleyball, and basketball teams constituted Group A, and 17 (seventeen) healthy male 

subjects who were not participate in any physical activity were constituted Group B. 

Procedures were in agreement with the ethical standards of the Declaration of Helsinki 

of the World Medical Association (2000). 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Collins%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16614265
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2.2 Measurements 

A. Anthropomorphological characteristics 

Measurements of body mass and height were taken place. Body mass was measured 

using a Microlife WS80 electronic scale with a precision of 0.1 kg. Body height was 

measured with a precision of 0.5 cm using a Seca 216 height measuring. In addition, 

Body Mass Index (BMI) was estimated (body mass/height2).  

B. Hemodynamic characteristics 

Systolic and diastolic blood pressure at rest were measured with an analog 

sphygmomanometer. In addition, Heart Rate (HR) at rest was measured with a Polar - 

Sport Tester. Measurements were done with each subject in a resting position for at 

least 10 min. 

C. Lipidemic factors  

For lipidemic profile evaluation, TG, TC, LDL, and HDL were measured. In addition, 

ratios TC/HDL and LDL/HDL were estimated.  

D. Blood sampling procedure 

All blood samples were drawn between 8:00 and 11:15 AM. Concerning the group of 

exercisers, samples were drawn at least 36 hours after the last exercise bout to avoid the 

potential acute effects of exercise. 9 ml of venous blood were taken from the vein of the 

forearm, the radial or ulnar with venipuncture and 20 or 21 (0.9 or 0.8 mm) gauge 

needle commonly used for the veins of the forearm. Samples were drawn with each 

subject in a resting position for at least 20 min. Subjects were fasted for 12-14 hours. 

E. Assays 

For the determination of lipids and lipoproteins, a tube without anticoagulant was 

used. Then, after centrifugation at 3000 rpm for 10 min at room temperature, lipids and 

lipoproteins determination at the supernatant (plasma) was done. More specifically, 

 TG were determined enzymatically (Human Germany, Cat. No 124393) 

 TC was determined enzymatically (Boehringer Mannheim, cat. Νο 237564) 

 LDL were calculated according to the method of Friedwald et al. (1972) 

 HDL were calculated with fosfovolframic precipitation Mgcl2-Na (Boehringer 

Mannheim, Cat. No 15991). 

 

2.3 Statistical Analyses 

For data analysis the SPSS ver. 20.0 for windows was used. The non-parametric test 

kolmogorov-Smirnov showed that sample’s distribution is normal. In addition, 

descriptive statistics and independent samples t-tests for the evaluation of the 

differences between the two groups were done.  

 

3. Results 

 

In Table 1, the anthropomorphological characteristics of the group of inactive men and 

the group of exercisers are presented.  
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Table 1: Anthropomorphological characteristics  

for Group of exercisers and Group of inactive men 

Anthropomorphological characteristics Inactive men 

(n=17) 

Exercisers 

(n=17) 

Height (cm) 1.78+8.03 1.88+7.07 

Body Weight (Kg) 84.44+10.03 82.88+8.18 

BMI (Kg/m2) 26.83+3.22 23.40+1.29 

 

In Table 2, the hemodynamic characteristics of the group of inactive men and the group 

of exercisers are presented. It is obvious that exercisers’ hemodynamic state is better 

than that of inactive men, since they have lower HR, systolic blood pressure and 

diastolic blood pressure at rest. However, from t-tests application, it appears that these 

differences are not significant.  

 
Table 2: Hemodynamic characteristics  

for Group of exercisers and Group of inactive men 

Hemodynamic Characteristics Inactive men Exercisers 

HR (bpm) 69.41+11.61 64.82+15.23 

Systolic Blood Pressure (mmHg) 115.35+12.90 114.00+10.58 

Diastolic Blood Pressure (mmHg) 78.65+12.13 72.06+10.91 

 

Descriptive statistics for each measure of lipidemic factors for the group of inactive men 

and the group of exercisers are shown in Figure 1. From the Figure 1, it is obvious that 

the group of exercisers has higher value of HDL and lower values of TG, TC, LDL, 

TC/HDL and LDL/HDL.  

 

 
Figure 1: The values of lipidemic factors for Group of inactive men and Group of exercisers 

 

In Table 3, the results from the t-tests for lipidemic factors are presented.  
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Table 3: Lipidemic factors for Group of inactive men and Group of exercisers 

Lipidemic Factors Inactive men Exercisers t & p 

TG (mg/dl) 117.59+87.28 73.06+26.78 t=2.01 & p=0.05 

TC (mg/dl) 223.94+37.93 186.24+28.89 t=3.26 & p<0.01 

LDL (mg/dl) 155.66+27.25 120.81+39.91 t=2.88 & p<0.01 

HDL (mg/dl) 44.76+7.65 57.86+11.21 t=-3.85 & p<0.01 

Ratio TC/HDL 5.17+1.33 3.30+0.71 t=4.69 & p<0.001 

Ratio LDL/HDL 3.66+0.98 2.03+0.63 t=5.35 & p<0.001 

 

As it is presented in Table 3, the differences between the two groups are all statistically 

significant. More specifically, exercisers have at rest very significantly higher level of 

HDL, but very significantly lower TG, TC, LDL, TC/HDL and LDL/HDL than inactive 

men.  

 In Figure 2, are presented the mean differences of exercisers’ values in lipidemic 

factors compared with the values of inactive men.  
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Figure 2: Mean difference of exercisers’ values vs inactive men values 

 

More specifically, as for the group of exercisers in comparison to the group of inactive 

men, mean differences were reflect very much more increased HDL (+29.25%), but very 

much more decreased TG (-37.87%), TC (-16.84%) and LDL (-22.38%), as well as very 

much more decreased ratios TC/HDL (-35.99%) and LDL/HDL (-44.56%). It could be 

said that the observed differences between the two groups, exercisers and inactive men, 

as for lipidemic factors, are in the desirable and beneficial direction as for health state. It 

is worth mentioning that the results overall show the favorable effects of the regular 

participation in exercise in the form of recreational team sports on the lipidemic profile 

at rest.  
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4. Discussion 

 

Our study shows that young men regularly participating in recreational team sports 

such as football, volleyball and basketball, had significantly higher values of HDL and 

lower values of TG, TC, LDL, TC/HDL and LDL/HD, compared with inactive men. The 

results reveal the significance of the participation in regular exercise. Moreover, it has 

been proven that the higher prevalence of dyslipidemia, as well as other risk factors of 

CVD such as hypertension, obesity, metabolic syndrome, depression, and type 2 

diabetes, is associated with low levels of physical activity. On the other side, increased 

levels of physical activity over time have been associated with reduced CHD and CVD 

mortality risk. In addition, a low level of cardiorespiratory fitness is a well-recognized 

risk factor for CHD and CVD mortality. It is worth mentioning that for every 1 MET 

increase in cardiorespiratory fitness over time, all-cause and CVD-mortality were 

reduced by 15% and 19%, respectively (Lavie et al., 2015; Swift et al., 2013). 

 From the results of the present study it seems that regular participation in 

recreational team sports may lead in an improvement of participants’ lipidemic profile. 

Thus, regular aerobic exercise and favorable fitness levels seem to improve HDL and 

serum TG concentrations (Tucker, & Silvester, 1996). More specifically, the group of 

exercisers that participated regularly in recreational team sports represented significant 

benefits such as decreased TC (-16.84%), TG (-37.87%), LDL (-22.38%), TC/HDL (-

35.99%) and LDL/HDL (-44.56%), as well as increased HDL (+29.25%). In agreement, 

Swift et al. (2013) found that the participation in formal cardiac rehabilitation and 

exercise training programs leads to benefits such as decreases in TC (-5%), TG (-15%), 

LDL (-2%) and LDL/HDL (-5%), as well as increases in HDL (+6%) in cohorts with CVD. 

In addition, Leon and Sanchez (2001), in their meta-analysis, reviewed 51 studies 

pertaining to intervention trials on the effects of > or = 12 weeks of aerobic exercise 

training on blood lipids and lipoprotein outcomes in adult men and women. Aerobic 

exercise training was generally performed at a moderate to hard intensity, with weekly 

energy expenditures ranging from 2.090 to >20.000 kJ. The researchers demonstrated an 

average increase in HDL levels of 4.6% and reductions in TG and LDL concentrations of 

3.7% and 5.0%, respectively. In similar results led another research that studied the 

effects of 20 weeks of supervised cycle-ergometer exercise on plasma lipids in 675 

healthy, sedentary, normolipidemic white and black men and women, aged 17 to 65 

years, participating in the HERITAGE Family Study. Concerning men, HDL increased 

1.1 mg/dL (3%) among the 299 men studied, whereas TG and LDL decreased 5.9 and 0.9 

mg/dL or 2.7% and 0.8%, respectively (Leon et al., 2000). 

 Similar results were observed in patients with stable CAD, highlighting the value 

of exercise training. More specifically, Rankovic et al. (2012) submitted patients with 

stable CAD in a 6-week exercise training program consisted of continual aerobic 

exercise for 45 minutes on a treadmill, room bicycle or walking, three times a week. 

After the exercise training the concentrations of TG were significantly lower and HDL 

significantly higher, while insignificant decreases in TC and LDL were recorded. In 

addition, other researchers (Volaklis et al., 2007) found decreases in body weight by 
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1.7%-2.0% and significant decreases in TC (-7.0 %) and TG (-14.5 %) in patients with 

CAD after 16 weeks of exercise training. Thus, regular physical activity plays an 

important role in nonpharmacologic management of hyperlipidemia, in both the 

primary and secondary prevention of CHD (Kostka et al., 2001). However, El-Sayed 

(1996) who examined the effect of high and low intensity exercise conditioning 

programs on lipid profile variables in sedentary, but healthy individuals, didn’t find 

any statistically significant change in the resting baseline of TC, TG or HDL. 

           Regarding the effects of strength training, Tucker and Silvester (1996) conducted 

a cross‐sectional study of 8499 male employees of more than 50 companies throughout 

the United States to determine the relation between the quantity of strength training 

and hypercholesterolemia (TC≥240 mg/dl) in men. The researchers concluded that high-

quantity strength training is strongly associated with a reduced risk of 

hypercholesterolemia, even after controlling for numerous, potentially confounding 

factors.  

 In addition, Goldberg et al. (1984) examined lipid and lipoprotein levels in 

previously sedentary men with a mean age of 33 years (range 30 to 36 years) and 

women with a mean age of 27 years (range 24 to 30 years). Subjects participated in a 16-

week exercise program of progressive resistance weight training using machine gym 

equipment and exercised three times each week, on non-consecutive days. The duration 

of each session was 45 to 60 minutes. Women demonstrated a 9.5% reduction of TC, 

17.9% decrease in LDL and 28.3% lowering of TG. The ratios of TC/HDL and LDL/HDL 

were reduced 14.3% and 20.3%, respectively. Men demonstrated a 6.8% reduction in 

TC, 16.2% decrease in LDL, 15.8% increase in HDL cholesterol, and an insignificant 

change in TG. In addition, a 21.6% decrease in TC/HDL ratio and 28.9% lowering of the 

LDL/HDL ratio were found. Consequently, weight-training exercise appears to result in 

favorable changes in lipid and lipoprotein levels in previously sedentary men and 

women. In the question aerobic or resistance exercise training, Goldberg and Elliot 

(1985) in their review study suggested that persons with higher TC, LDL, and TG levels, 

as well as individuals with lower HDL levels, have favorable changes in these 

measurements after either endurance or resistive exercise training. 

 It is worth mentioning that the benefit of regular exercise goes beyond direct 

influence on blood lipids. It aids in reducing weight, decreasing fat mass, increasing 

lean body mass, reducing elevated blood pressure, and increasing insulin sensitivity 

(Kostka et al., 2001). Regarding blood pressure and HR, the results of the present study 

show that they are more decreased in the group of exercisers in comparison with the 

group of inactive men due to their participation in recreational team sports. More 

specifically, there were recorded decreased values in systolic and diastolic blood 

pressure by 1 and 6.6 mmHg, respectively and in HR by 4.60 bpm. In agreement, 

Rankovic et al. (2012) submitted 37 patients with stable CAD in regular aerobic physical 

training for 6 weeks, consisted of continual aerobic exercise for 45 minutes on a 

treadmill, room bicycle or walking, three times a week. The researchers found that 

exercise training significantly reduced systolic and diastolic blood pressure and HR. 

Similarly, Anton et al. (2006) were, also, found reductions in systolic and diastolic blood 
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pressure and HR in physically-active smokers in comparison with inactive ones. 

According to Whelton et al. (2002), regular rhythmic physical exercise of the lower 

extremities decreases both systolic and diastolic blood pressure by 5-7 mmHg 

independently of weight loss, alcohol intake or salt intake.  

 In similar results led a research of Fagard (2001), who studied at least 44 

randomized controlled trials including 2674 participants that examined the effect of 

exercise training on resting blood pressure. The average reduction in systolic and 

diastolic blood pressure was 3.4 and 2.4 mmHg, respectively. Baseline blood pressure 

was an important determinant of the exercise effect. Average systolic and diastolic 

blood pressures decreased 2.6 and 1.8 mmHg in normotensive subjects and 7.4 and 5.8 

mmHg in hypertensive subjects, respectively, suggesting that exercise may serve as the 

only therapy required in some mildly hypertensive subjects. There was no relationship 

between the weekly training frequency, time per session, or intensity of exercise 

training and the magnitude of the blood pressure reduction, which suggests that the 

dose-response curve for exercise and blood pressure is flat. These results reveal the 

antihypertensive effects of exercise (Nelson et al., 2007).  

 As for the ratios TC/HDL and LDL/HDL, the results of the present study show 

that they are significantly more decreased in the group of exercisers in comparison with 

the group of inactive men, due to their participation in recreational team sports. In 

particular, the ratio TC/HDL was 3.30 for the exercisers and 5.17 for inactive men 

(p<0.001), and the ratio LDL/HDL was 2.03 for the exercisers and 3.66 for inactive men 

(p<0.001). In agreement, Goldberg et al. (1984) found similar effects after a 16-week 

weight-training exercise. More specifically, the researchers found significant decreases 

in the ratios TC/HDL and LDL/HDL both in young men and women. Regarding men, 

the ratio TC/HDL decreased from 4.22 to 3.31 and the ratio LDL/HDL decreased from 

2.84 to 2.02. These effects of exercise programs on the ratios TC/HDL and LDL/HDL are 

very significant, since these ratios have been considered better discriminators of 

patients at risk for the development of coronary disease than either cholesterol or HDL 

alone (Lipinska, & Gurewich, 1982).  

 The proved effects of the regular physical activity in the form of recreational 

team sports are very significant since abnormal lipids, together with smoking, are 

worldwide the two most important risk factors of myocardial infarction. Abnormal 

lipids and smoking account for about two-thirds of the population attributable risks of 

an acute myocardial infarction (Yusuf et al., 2004). In addition, it is worth mentioning 

that the non-smokers with low TC level and low blood pressure had a much lower age-

adjusted relative risk (0.09) than the relative risk of the average population (1.0) 

(Rosengren et al., 2001). The effect of the risk factors is particularly striking in young 

men (population attributable risks about 93%) and women (about 96%), indicating that 

most premature myocardial infarction is preventable (Yusuf et al., 2004). 

 Thus, today is well accepted that generally exercise and physical activity can 

improve health and decrease mortality (Argiriadou, 2018; Haskell et al., 2007; 

Mavrovouniotis et al., 2016), and in particular can induce improvements in lipidemic 

profile, controlling lipids behavior in the cardiovascular system (Haskell et al., 1988; 
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Johannessen et al., 1986; Joseph, & Bena, 1977; Paffenbarger & Hyde, 1980). In addition, 

physical fitness achieved through the regular participation in recreational team sports 

effect positively on blood fibrinolytic activity (Mavrovouniotis, 2018). It is worth 

mentioning that avoiding a sedentary lifestyle during adulthood not only prevents 

CVD independently of other risk factors but also substantially expands the total life 

expectancy and the cardiovascular disease-free life expectancy for men and women. 

This effect is already seen at moderate levels of physical activity, and the gains in 

cardiovascular disease-free life expectancy are twice as large at higher activity levels 

(Franco et al., 2005).  

 However, from one side most populations in the world (at least urban) have 

lipid abnormalities, which increase the risk of myocardial infarction (Yusuf et al., 2004), 

and from the other side in Western countries more than one quarter of adults are not 

sufficiently active and do not participate in regular physical activities except of the 

usual activities of everyday living (Hallal et al., 2012; Haskell et al., 2009; International 

Sport and Culture Association, 2015; Valanou et al., 2006).  

 As far as the most premature myocardial infarction is preventable through the 

elimination of the two most important risk factors of myocardial infarction, abnormal 

lipids and smoking (Yusuf et al., 2004), concerted efforts concerning exercise are 

needed. Consequently, it is important to understand which factors affect exercise 

participation in order to create exercise regimes tailored to individual needs, which will 

increase exercise engagement (Zervou et al., 2017). With regard to factors affecting 

exercise participation, exercise/activity should be well-accepted and pleasant, simple 

and convenient on participation and relatively low of cost (Grant et al., 2002; King, 

2001). As for men, they seem to participate in exercise regimes lead by competitiveness. 

In addition, exercising individuals with high self-esteem seem to exercise because they 

feel capable of fulfilling the exercise regimes, thus satisfying their competitive instincts. 

In addition, they are interested in creating social bonds through exercise as well as 

improving their physical fitness (Zervou et al., 2017). Such a form of exercise regarding 

men are recreational team sports in which the group of exercisers of the present study 

were regularly participated.  

 

5. Conclusions 

 

In conclusion, from the results of the present study it is obvious that regular 

participation in recreational team sports improves participants’ lipidemic profile, which 

may be a favourable effect for cardiovascular system. Consequently, exercise programs 

in the form of recreational team sports such as football, volleyball and basketball are 

recommended for young men, in order to be achieved engagement and adherence to an 

exercise program aiming on health benefits, especially concerning blood lipids.  
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