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Abstract 

In this study it is aimed to compare form blood parameters lipid and lipoprotein values of wrestlers and skiers who have 

different training levels. In addition, was to examine the risks of cardiovascular diseases for wrestler and skiers. In order 

to achieve this purpose, 33 male of elite wrestling and ski athletes measured in the study. In this study, Triglyceride 

(TG), were determined Total Cholesterol (TC), HDL-C and LDL-C levels (With Hitachi 717 autoanalyser). To 

determine the differences between groups “independent t” tests were performed. 

In this study, there were significant differences in plasma LDL-C, HDL-C, and TC values between wrestlers and skiers 

(p<.05 and p<0,001). There were no significant differences in plasma TG values between wrestlers and skiers (p>.05). 

In this study, HLC values of skiers were found to be significantly higher than wrestlers (p<0.001). In this study the 

cardiovascular risk ratios (TC/HDL-C) were found to be 3.39 mg/100cc for wrestlers and 2.80 mg/100cc for skiers. 

Ratios LDL-C/HDL-C were found 1.76 mg/100cc for wrestlers and 1.45 mg/100cc for skiers. 

Conclusion: Although the wrestlers‟ training levels were always found to be difference than the skiers, TG values were 

not found to be different. But the HDL-C, LDL-C, and TC levels of skiers were found better than wrestlers. This results 

shows that medium and high level of different exercises did cause little differences in blood plasma lipid and lipoprotein 

levels. Plasma Lipid and lipoprotein values of the wrestler and skiers was accept good.  Wrestling and ski athletes 

would not be exposed to risk of cardiovascular diseases. Blood parameter values should be examined separately on 

Cross-country skiers and alpine skiers. 
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1. Introduction 

There is important, stable and strong evidence that physical activity was a deterrent for developing many forms of 

cardiovascular disease. Regular physical activity is thought to reduce cardiovascular disease risk, at least in part, by its 

positive influence on circulating plasma lipids and lipoproteins (Durstine et al., 2001). Positive effects of applied long 

time regular exercises on physical, physiological, psychological and motoric features have been reported. At one of the 

most important is positive effects of regular exercise is on blood biochemistry. Regular and good-tuned intensity aerobic 

exercises reduces blood lipid levels, total cholesterol, LDL cholesterol, triglycerides, while increases HDL cholesterol 

levels (Koç, 2011). Cross-sectional studies support a significant positive change effect of exercise on plasma lipids and 

lipoproteins in male (Durstine et al., 2001). Many data provide stronger evidence for lower TG (Total Triglyceride) and 

higher HDL-C levels in physically active persons (Fritz, 1987). By Lippi et al,(2006) in a search, it found total 

cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), triglycerides (TG), low-density lipoprotein cholesterol 

(LDL-C) ratio and the atherogenic index of plasma were significantly lower in both categories of professional athletes, 

whereas the mean HDL-C concentration was significantly higher. Both aerobic and anaerobic exercise can raise 

high-density lipoprotein cholesterol levels (HDL-C), decrease total cholesterol (TC), and lower the TC/HDL-C ratio 

(Tran et al., 1983; Thompson et al, 1991). 

Many studies have shown that exercise can cause improving effect on plasma serum TG, HDL-C, and LDL-C (Gullu et 

al., 2013). Aerobic exercise training has been associated with positive effects on lipid profiles in the general population, 

most notably in TG and HDL levels (Earnest et al., 2013; Mann et al., 2014; Ruppar et al.,2014). The results of studies 

involving exercise interventions of moderate to high intensity three to five times per week for >3 months indicated a 

decreases in TG and LDL-C concentrations, general increase in HDL-C, and no change in total cholesterol (Pedersen 

and Saltin,2006). Kraus et al (2002) noted a significant improvement in lipoprotein profiles of subjects who exercised 
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regularly over a period of 6 months. They were found increased HDL-C and decreased very-low-density lipoproteins 

and TGs. Sarzynski et al (2015) found regular exercise imparts several beneficial effects on lipid particle subclasses, 

including significant increases. It was found in high HDL-C particles and significant decreases in medium HDL 

particles. A large number of studies indicate an association between regular physical activities with a variety of health 

effects. While the credibility of data on this relationship varies from case to case. It is clear that physical inactivity is a 

major cause of premature mortality and morbidity from chronic diseases (Taylor et al., 2004; WHO, 2004). There is 

substantial, consistent and strong evidence that physical activity is a deterrent for developing many forms of 

cardiovascular disease (Imamoğlu et al, 2005; Çetinkaya and İmamoğlu,2018). Many study show that the high 

cholesterol is related with coronary heart disease (CHD). LDL-C/HDL-C values can show arteriosclerosis disease risk. 

Blood lipids and lipoprotein profiles of physically active groups reflect a reduced risk for the development of 

cardiovascular according their inactive counterparts (Fletcher et al., 1992, Durstine et al., 2001; Stambler et al, 1986). 

Cardiovascular diseases for people are the leading causes of deaths worldwide (Cutler, 2006). Plasma low blood levels 

of high-density lipoprotein cholesterol (HDL-C) are an independent risk factor for cardiovascular diseases (Franceschini, 

2001; Boden, 2000). It has been accept that exercises have a positive effect on lipid and lipoprotein metabolism (Bedir 

et al., 1998). The plasma lipid and lipoprotein abnormalities play a major role in the development and progression of 

coronary artery disease. Abnormal blood parameters is participate negative in many physiological and biochemical 

events in human body (İmamoğlu et al., 2017). In this study it is aimed to compare form blood parameters lipid and 

lipoprotein values of wrestlers and skiers who have different training levels. In addition, was to examine the risks of 

cardiovascular diseases for wrestler and skiers. 

2. Material and Methods 

Subjects: The study included 33 participants, both groups, age 17-26 years. 16 male wrestlers who do sports for 12.78 

years ( high intensity exercise), 17 male skiers who do sports at least 12.09 years (high intensity exercise), total 33 

subjects participated in this study. The groups are the elite senior athletes. Athletes in the study was at least five years of 

elite athletes. All subjects were healthy. All athletes was measured their height and weight with anthropometry and 

medical scales reach tagged according to standard procedure. 

Lipid and Lipoprotein Measurement: Plasma lipids was taken from a blood sample provide by puncture of the cubital 

vein, the concentrations of lipids. A blood sample was taken in the morning. After 12 hours of abstinence is not from 

food. Fasting blood samples were taken in the morning. Plasma TG, TC, HDL-C, LDL-C levels were analyses (with 

Hitachi 717 Autoanalyser). Total cholesterol (TC), triglycerides (TG), HDL and LDL were determined using classical 

methods.  

Body Mass Index (BMI) = Body Weight (kg) / Height (m)2 = kg/m2  

Analysis of Data: Analysis was performed on SPSS 22 version. Kolmogorov-Smirnov test was used to evaluate the 

normality of parameters. To determine the differences between groups “independent t” tests were performed.  

3. Results 

In Table 1, were given physical anthropometric and motoric characteristics. In Table 2, were given comparison of 

serum lipid values between wrestling and ski athletes. In Table 3, were showed cardiovascular risk status of wrestling 

and ski athletes. 

Table 1. Physical Characteristics of Wrestlers and Skiers 

Parameters  Categories  N Mean Std. Deviation t 

Age (year) Wrestlers 16 22,06 1,88 0,19 

Skiers 17 21,94 1,68 

Age of training (year) Wrestlers 16 12,78 2.4 0,45 

Skiers 17 12,09 3.5 

Height (cm) Wrestlers 16 170,94 4,40 -2,76* 

Skiers 17 175,47 4,99 

 Body Weight (kg) Wrestlers 16 75,44 10,90 2,25* 

Skiers 17 68,76 5,41 

 BMI (kg/m2) Wrestlers 16 25,87 4,02 3,23* 

Skiers 17 22,36 1,90 

*p<.05  
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Table 2. Comparison of Serum Lipid Values of Wrestling and Skiers Groups 

Mg/100cc Groups n Mean Std. Deviation t 

TC 
Wrestlers  16 181,25 6,60 

 3,27* 
Skiers  17 172,41 8,71 

TG 
Wrestlers  16 94,25 7,89 

1,58 
Skiers  17 89,29 9,87 

 

HDL-C 

Wrestlers  16 53,50 1,79 
-10,85** 

Skiers  17 61,65 2,45 

 

LDL-C 

Wrestlers  16 120,13 7,03 
5,65** 

Skiers  17 108,88 4,09 

*p<.05   **p<.001  

Table 3. Risk of Cardiovascular Disease of Wrestlers and Skiers 

Mg/100cc Groups N Mean Std. Deviation t 

 

TC/HDL-C 

 

Wrestlers  16 3,39 ,17 

9,79** 
Skiers  

17 2,80 ,17 

 

LDL-C/HDL-C 

 

Wrestlers  16 1,76 ,15 

5,16** 
Skiers  

17 1,45 ,18 

**p<0,001 

4. Discussion 

In this study, wrestlers has found 22.06 years old and skiers were 21.94 years old. Training ages were 12.78 years in 

wrestlers and 12.09 years in skiers. There was no significant difference between the ages of skiers and wrestlers and the 

age of training (p> 0.05). The Height of the wrestlers was found to be 170.94 cm and in the skier‟s 175.47 cm. Body 

weights were 75.44 kg in wrestlers and 68.76 kg in skiers. Body mass indexes were 25.87 kg / m2 in wrestlers and 22.36 

kg / m2 in skiers. The difference between height, body weight and BMI values of wrestlers and skiers were statistically 

significant (p <0.05). Skiers were taller height and have less body weight than wrestlers. Wrestlers' BMI value was 

higher than skiers. Elevation in body mass index (BMI) has been associated with less favorable lipoprotein profiles (8–

11). Elevation in the BMI has also been associated with an increased relative risk of CHD, as well as an increased 

mortality due to cardiovascular disease (CVD), (Manson et al., 1987; Stevens et al., 1998; Garrison et al., 1996; Tunstall 

et al., 1997; Kujala et al., 1994). Previous epidemiologic studies have demonstrated an increased risk of CHD and 

cardiovascular death with an increase in BMI (Garry and McShane, 2001). According to this study, the health risk of the 

wrestlers is higher than the skiers. 

When literature was reviewed about effects of exercise on plasma lipids, lipoproteins, results indicated that moderate 

and low intensity exercises are of great importance. These events show increase of HDL-C, Decrease of LDL-C and 

increase protective effects to arteriosclerosis (Imamoğlu et al., 1998). Most studies indicate smaller, non-significant 

differences in TC and LDL-C levels between regular exercise-trained and sedentary persons (Wood, 1996). Koç (2011) 

in a study, found significant reductions in the exercise-induced triglyceride, cholesterol, and LDL cholesterol. In a study, 

it was reported that the exercise has no effect on triglyceride and cholesterol parameters, but caused an increase in HDL 

cholesterol level and reduction in LDL cholesterol level (Leon and Sanches, 2001). In a study, İmamoğlu et al. (2005) 

stated that there found no significant differences in plasma TC and TG values between the groups of wrestlers and 

students. No significant differences were found in HDL-C and LDL-C values between wrestlers and male students with 

training. In this study TG levels were not found to be different between wrestlers and skiers. The Triglyceride 

concentration did not differ significantly between the wrestlers and skiers. In this study, there found significant 

differences in plasma Total Cholesterol, LDL-C, and HDL-C values between wrestlers and skiers (p<.05 and 

p<0,001).There were no significant differences in plasma TG values between wrestlers and skiers (p>.05). TC and 

LDL-C values of wrestlers were significantly high when compared with the same values of skiers. Skiers' HDL-C level 

was higher than wrestlers.  
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A lot of studies support that aerobic exercises increase the HDL-C levels. In other words, it is emphasized that aerobic 

exercise is important for the athletes who attend to the strength training, too (Higuchi et al., 1989). Koç (2011) in a 

study, found significant increase with exercise in HDL levels. In a study; although the group A wrestlers‟ training levels 

were always higher than group B Wrestlers, the TG and HDL-C values were not found to be different. But the HDL-C 

levels of group A wrestlers were found to be better than group B Wrestlers (Aydoğan, 2017). This situation was stated to 

be the result of intensive education and nutrition. Majority of the studies showed that decreased triglycerides, 

cholesterol and LDL cholesterol levels, and increased HDL was the result of applied training when severity of exercise, 

duration and frequency were approved. Skiers and wrestlers have different training conditions and nutrition. Even in 

skiing, there are differences in training conditions, energy systems and anthropometric properties (Güneş et al., 2019). 

In a study by Eryilmaz and Polat (2018), alpine skiers found that their aerobic capacity was lower compared to 

cross-country skiers. Considering that cross-country skiing competitions take place between 10 and 120 minutes, the 

aerobic capacity of cross-country skiers is expected to be high (Staib et al., 2000). Therefore Cross-country skiers use 

endurance training to improve their aerobic capacity in their training programs (Holmberg, 2015; Sandbakk and 

Holmberg, 2014; Seiler and Kjerland, 2006). On the other hand, considering the expectation of sportive performance in 

the alpine skiing, which varies between 45 seconds and 3 minutes, the anaerobic power values of the alpine skiers 

should be high (White and Johnson, 1991). For this reason, alpine skiers apply training programs that mainly include 

anaerobic exercises such as speeding exercises, resistance exercises, shifting resistances, and plyometric exercises 

(Bosco et al., 1994; Hydren et al., 2013). Wrestlers compete in a challenging environment involving repetitive bouts of 

high-intensity actions (e.g., attacks and counterattacks) alternated by submaximal work of low-intensity activity or 

pause. Wrestler‟s physiological demands are complex, requiring athletes to have highly developed capacities of 

maximal strength, power, muscular endurance, maximal aerobic power, and anaerobic capabilities. The short quick 

bursts of maximal power activities during the match are maintained by the anaerobic system. The aerobic system 

manages the wrestler‟s ability to maintain effort throughout the duration of the encounter and accelerates the recovery 

process within and between successive matches (Callan et al., 2000; Karnincic,et al.,2009; Chaabene et al.,2017). In this 

study, HLC values of skiers were found to be significantly higher than wrestlers. When it comes to levels of HDL-C 

showed statistically significant differences between wrestlers and skiers. Because male wrestlers perform mostly 

nonaerobic exercises and strength training, the exercises like these did not increase the HDL-C levels. 

Regular and appropriate exercises of elite athletes are to better to level their lipid profiles (Ginsburg et al., 1996; 

Dressendorfer and Gahagen, 1979). In a study by Aydogan (2017) on wrestler‟s shows that medium and high level of 

exercises did cause little differences in plasma lipid and lipoprotein values. lippi et al (2006) in a study, found lower 

TC/HDL-C ratio in professional skiers and lower TC/HDL-C ratio and TC in professional cyclists were significantly 

associated with increased aerobic physical activity. The people who have HDL-C cholesterol levels under 40 mg/100cc 

have more than three times of risk of cardiovascular diseases than people who have high HDL-C levels (Wood,1986). 

The periodic risk of heart disease can estimate by dividing TC to HDL-C. As a result of the estimation 4.5-5 levels show 

important cardiovascular disease risk, 3.8-4 levels show low cardiovascular disease risk (Rosato and Frank, 1990; 

Werner at al., 1990). In another value, the risk factor is high if TC/HDL-C ratio is higher than 5. The risk factor is low if 

the ratio is lower than 3.5 (Edward et al, 1992). İmamoğlu et al (2005) in a study, mentioned that lipid and lipoprotein 

values of the groups have reported good. It was accept that the individuals in these groups would not be exposed to risk 

of cardiovascular diseases. In this study the cardiovascular risk ratios (TC/HDL-C) were found to be 3.39 mg/100cc for 

wrestlers and 2.80 mg/100cc for skiers. Ratios LDL-C/HDL-C were found 1.76 mg/100cc for wrestlers and 1.45 

mg/100cc for skiers. The cardiovascular risk ratio of wrestlers are higher than skiers. High-intensity aerobic training 

results in improvement in high-density lipoprotein cholesterol (Tambalis et al.,2008). But the wrestlers' training form 

were mostly anaerobic. Some skiers' training program (for Cross-country skiers) are more aerobic than wrestlers, 

reducing the risk of heart disease. It is showe that cardiovascular risk factors are greatly decreased through the 

cardiovascular changes that occur with regular and long-term exercise (Çicek et al., 2017). Physical activity, exercise 

and sport has proved their multiple positive effects on health. Regular physical exercise interaction induces changes in 

lipoprotein metabolism. Therefore thus reduces the cardiovascular risk (Labovic et al., 2015). Many studies suggest that 

individually measured and programmed physical activity, and the implementation of primarily aerobic physical activity, 

leading to increased concentrations of HDL cholesterol. Also lowering the value triglyceride, total and LDL cholesterol 

(Lilic et al., 2009). When the intensity of the workout well controlled, the energy consumption is a major factor 

affecting lipids and lipoproteins (Lohman et al.,1991).Therefore, Wrestlers should add low-intensity and long-term 

running's to their training. 

Skiers need moderate and high aerobic capacity and very high anaerobic power. Besides aerobic and anaerobic power; 

motor parameters such as quickness, balance speed and coordination are also needed (Andrea et al., 1993). However, it 

includes rapid, irregular and variable, short-term, high-intensity efforts in ski, cold and mountain environments 

(Turnbull et al., 2019). Skiing and wrestling training and competition environments are different. For example, wrestlers 
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works in gym. Competitions are held in front of the spectators in gyms. On the skiing, on white snow training is carried 

out and there are spectators in the competition near the finish line.). Ski clothes and colors have an impact on the 

psychological state of children. White is used for purity, peace, goodness. It represents calm, relaxation and inner peace 

(Yamaner and Imamoglu, 2018; Imamoglu, 2010; Imamoglu 2011). In general, the stressful environment in wrestling is 

higher than the skiers. For this reason, the stress conditions of athletes investigating lipid profile should be investigated. 

Garry and McShane (2001) in a study, demonstrated that the strongest relationship between Body Mass Index and 

lipoprotein levels. This status occurred between Body Mass Index and the TC/HDL-C ratio. Players with the highest 

BMIs and elevated TC/HDL-C ratio may be those at greatest risk for cardio vascular disease, regardless of total 

cholesterol or LDL-C values. In wrestlers, skeletal muscles performing an intermittent physical exercise of unstable 

intensity, such as abrupt, explosive attacks, and counter attacks are particularly exposed to damage because of a 

disruption of sarcomeres leading to an intensified Creatine Kinase efflux into the extracellular space (Agnieszka et al., 

2017). Wrestlers need to reduce their body weight and pay more attention to their diet.     

5. Conclusion 

Although the wrestlers‟ training levels were always found to be difference than the skiers, TG values were not found to 

be different. But the total cholesterol, HDL-C and LDL-C levels of skiers were found better than wrestlers. This result 

can show that middle and high level of regular different exercises did cause little differences in lipid and lipoprotein 

levels. Plasma lipid and lipoprotein values of the wrestler and skiers has showed could not be exposed to risk of 

cardiovascular diseases in the present status. Blood parameter values should be examined separately on Cross-country 

skiers and alpine skiers. In addition, wrestlers should pay more attention to their body weight and nutrition. 
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