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Abstract 

This study was conducted to investigate the effects of smoking on some blood parameters and respiratory functions in 

wrestlers. To the study 18 non-smoker wrestling athletes for at least 11,500 years, studying at different departments at Muğla 

Sıtkı Koçman University Faculty of Sport Sciences, whose average age 20,888, average height 177,555, average weight 82,777 kg; 

and 16 athletes smoking 15, 062 pieces of cigarettes in a day for averagely 3, 406 years, doing licenced wrestling at least for 

11,625 years whose average age 22, 000, height average 179,375, weight average 86, 250; a total of 34 male individuals 

voluntarily participated in the study. Height and body weight measurements, blood analysis and pulmonary function tests 

were respectively applied to the participants. Statistical analysis of the obtained data was done by SPSS 21.00 package program. 

Since the data were distributed normally, the Independent-Samples T Test was used for intergroup comparisons, and the level 

of significance was set at p <0.05 and 0.01 by using regression analysis test methods. RBC values of the smokers were 

significantly higher than the ones who did not (p <0.01), and the results of the respiratory function test showed that there were 

significant differences in favor of the non-smokers (p <0.01, p <0.05). While RBC and HGB values of cigarette users were found 

to be significantly higher, non-smokers had a 35,2% effect on RBC values of 33,9%, while FVC and FEF25 / 75 were significantly 

lower than non-smokers. FVC values of -47,4%, and FEF25 / 75 were found to have an effect of -65,7%. In conclusion, it was 

determined that smoking in wrestlers has statistically significant but negative effects on some blood parameters and respiratory 

functions. For this reason, it is necessary to emphasize the importance of smoking in the wrestlers to ensure that both athletes 

and coaches demonstrate the required sensitivity. 
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INTRODUCTION & AIM

Wrestling is defined as the struggle of two 

athletes to make each other superior by using their 

techniques, skills, forces, and intelligence in 

accordance with the rules determined by World 

Wrestling Association without using a vehicle on a 

custom-made canvas cushion with dimensions 

(24,27). Wrestling is a challenging sport with short 

periods and a resting element, which requires high-

intensity effort and includes submaximal and 

maximal loads with the athlete's physical superiority 

(17).  Also; Wrestling is also defined as a sports 

branch where anaerobic energy metabolism is used 

predominantly, affecting the performance of motor 

factors such as force, speed, quickness, balance, 

flexibility, muscular and cardiovascular endurance 

and coordination ( 8,3). 

The fact that smoking is easy to obtain and the 

use of it is legal, which makes individuals addicted, it 

is considered to be valid for athletes (26). In a 

study, 14.1% of northern American aboriginal 

athletes (n = 156; mean age: 19.6 ± 7.4) were 

reported to smoke regularly.33 However, there 

are some studies showing that male athletes use 

cigarettes more commonly in the season break 

than in the season (35). 

Smoking is an important risk factor for 

many lethal diseases, including chronic lung 

cancer. It can cause diseases such as respiratory 

diseases, cardiovascular diseases, type 2 diabetes, 

and hypertension. Research shows that smoking 

increases the risk of coronary heart disease by 2 to 

4 times. Smoking can cause lung diseases, 

emphysema, and chronic bronchitis. Smoking 

opens a new door into diseases such as blood 

(acute myeloid leukemia), cervix, colon and 

rectum, and esophageal cancer (30). 
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During exercise, at the end of the interaction 

among respiratory ventilation, cardiac output, 

systemic and pulmonary blood flow, the metabolic 

needs of skeletal muscles should be met. The 

metabolic rate of the muscle increases 50 times, 

especially during heavy exercise (31). While a 

significant change in breathing volume and frequency 

occur during exercise; O2 consumption rate increases 

in maximal aerobic metabolism (28). The increase in 

the need for energy due to the work done results in 

the production of a significant number of metabolic 

by-products at the end of the accelerated muscle 

metabolism. One of these products is the reactive 

oxygen species, also known as free radicals formed by 

different biological mechanisms in the body (23). 

While the maximal oxygen consumption 

corresponding to the effort during exercise is 

considered to be important in terms of performance, 

the physical and physiological characteristics of the 

wrestlers are important in terms of performance 

improvement and performance control (3).  This 

research was carried out to investigate the effects of 

smoking on some blood parameters and respiratory 

functions in wrestlers. 

METHOD 

Into the study, Participants: To the study, 18 

non-smoker wrestling athletes for at least 11 ± 500 

years, studying at different departments at Muğla 

Sıtkı Koçman University Faculty of Sport Sciences, 

whose average age 20 ± 888, average height 177 ± 555, 

average weight 82 ± 777 kg; and 16 athletes smoking 

15± 062 pieces of cigarettes in a day for averagely 3 ± 

406 years, doing licensed wrestling at least for 11 ± 

625 years whose average age 22 ± 000, height average 

179 ± 375, weight average 86 ± 250; a total of 34 male 

individuals voluntarily participated in the study. 

Participants were informed about the study and 

signed an attendance form regarding that they were 

voluntary. 

Data Collection Methods 

The participants were subjected to height and 

body weight measurements, blood analysis and 

pulmonary function tests, respectively. 

Measurements of Height and Body 

The height measurements of the 

participants were measured with Holtain Limited 

brand size meter with a precision of 0.01 cm and 

body weights were measured with an Angel 

brand electronic scale with a precision of 0,1 kg. 

Blood analyses 

Blood samples of the participants were 

taken by a specialist in a private hospital and 

analyzed in the laboratory of the same hospital. 

White blood cells (WBC), red blood cells (RBC), 

hemoglobin levels (HGB), hematocrit (HCT), 

platelet (PLT), LDL cholesterol (LDL), HDL 

cholesterol (HDL) and triglyceride values were 

analyzed. 

Pulmonary Function Tests 

Pulmonary function tests were performed 

with MEC Pocket-Spiro USB100 spirometer. The 

participants were informed about the 

measurement rules before the test and the 

measurements were recorded three times and the 

highest values were recorded. orced Expiratory 

Volume (FEV1) in one second from respiratory 

parameters, forced vital capacity (FVC), peak 

expiratory flow (PEF), forced expiratory center 

flow rate (FEF 25/75), and forced expiratory 

volume per second to forced vital capacity (FEV1 / 

FVC) were used. 

Data Analysis 

The statistical analyses of the obtained data 

were done in SPSS 21.00 package program on a 

personal computer. In the data showing normal 

distribution, intergroup comparisons were made 

by Independent-Samples T Test and regression 

analysis was used to determine the effect of 

variables. 
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FINDINGS 

Table.1: Descriptive Statistics of the Participants 
Variables N Minimum Maximum Std. D. 

Non Smokers 

Age 18 18.00 22,00 20,88 1.231 

Height 18 168.00 186.00 177.55 6.491 

Weight 18 66.00 93.00 82.77 8.795 

Sporting Year 18 9.00 15.00 11.50 1.723 

Smokers 

Age 16 20.00 25.00 22.00 1.932 

Height 16 170.00 188.00 179.37 6.042 

Weight 16 72.00 109.00 86.25 12.635 

Sporting Year 16 9.00 15.00 11.62 1.707 

Smoking Duration 16 1.00 6.00 3.40 1.331 

Pieces in a day 16 10.00 20.00 15.06 4.057 

Table.2: Comparison of Blood Parameters’ Values of Smokers and Non-Smokers 

  Variables N Std. D. t p 

WBC 10*3/u L Non-Smokers 18 7.82 1.595 .216 .830 

Smokers 16 7.71 1.290 

RBC 10*6/u L Non-Smokers 18 5.25 .122 -3.771 .001** 

Smokers 16 5.76 .564 

HGB g/d L Non-Smokers 18 15.54 .675 -.835 .410 

Smokers 16 15.78 1.007 

HCT % Non-Smokers 18 47.06 3.091 -.134 .894 

Smokers 16 47.19 2.623 

PLT 10*/u L Non-Smokers 18 264.11 44.880 -.220 .827 

Smokers 16 267.87 54.865 

LDL mg/dl Non-Smokers 18 94.79 11.506 -1.511 .141 

Smokers 16 102.94 19.371 

HDL mg/dl Non-Smokers 18 43.38 8.982 .704 .486 

Smokers 16 41.57 5.351 

TRIGLYCERIDE mg/dl Non-Smokers 18 116.11 22.671 -1.930 .063 

Smokers 16 130.09 19.094 

P<0.05*.p<0.01** 

There was a significant difference between the mean values of erythrocyte parameters of the 

participants (p <0.01). RBC values of non-smokers are higher than the non-smokers. 

Table.3: Comparison of Participants’ katılımcıların Respiratory Functions 

 Variables N Std. D. t p 

FEV1 (L) Non-Smokers 18 4.99 .663 3.608 .001** 

Smokers 16 4.28 .485 

FVC (L)  Non-Smokers 18 5.27 .654 2.782 .009* 

Smokers 16 4.68 .610 

PEF (L/sn.) Non-Smokers 18 8.96 .464 2.341 .026* 

Smokers 16 8.46 .778 

FEF25/75  (L/sn.) Non-Smokers 18 129.00 14.840 5.806 .000** 

Smokers 16 103.75 10.700 

FEV1/FVC % Non-Smokers 18 97.55 5.679 .271 .788 

Smokers 16 97.00 6.271 

*:p<0.05. **:p<0.01 
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There were significant differences between the mean values of the respiratory function of non-smokers and smoker participants 

(p <0.01. p <0.05). The average of FEV1. FVC. PEF and FEF 25/75 values of non-smokers were higher than the smokers. There was 

no significant difference between the FEV1 / FVC values of the participants (p> 0.05). 

Table: 4. Regression analysis of the effects of smoking on blood parameters and respiratory function in 

participants 

Model R R2 SurplusR2 Estimated Standart Error Durbin-Watson 

1 .935a .874 .802 .22554 1.699 

Independent Variable: Smoke 

Dependent Variable:  RBC. HGB. HCT. HDL. LDL. PCT. TRIGLYCERIDE. FEV1. FVC. PEF. FEF2575. FEV1FVC 

The effect of smoking on blood and respiratory function values of the participants was 87.4%. 

Table: 5. ANOVA Statistics about Variables 
Model 1 Sum2 Std. D. Average2 F p 

Regression 7.402 12 .617 

12.126 .000b Surplus 1.068 21 .051 

Total 8.471 33 

Independent Variable: Smoke 

Dependent Variable: RBC. HGB. HCT. HDL. LDL. PCT. TRIGLYCERIDE. FEV1. FVC. PEF. FEF2575. FEV1FVC 

    There was a significant difference between the mean values of blood and respiratory function according to the   smoking 

status of the participants (p <0.01). 

Table: 6. Coefficient Statistics about Variables 

Coefficientsa 

Model Non-Standart Coefficient Standart 

Coefficient T p 

B Std. D. Beta 

1 DependentVariabl

e 

-2.171 2.039 -1.065 .299 

RBC .833 .265 .339 3.141 .005 

HGB .211 .068 .352 3.132 .005 

HCT -.017 .018 -.095 -.931 .362 

HDL .012 .008 .182 1.464 .158 

LDL .002 .004 .075 .609 .549 

PCT .473 1.147 .048 .413 .684 

TRIGLYCERIDE .001 .003 .063 .513 .613 

FEV1 -.024 .124 -.032 -.195 .847 

FVC -.356 .102 -.474 -3.495 .002 

PEF .139 .130 .179 1.070 .297 

FEF2575 -.019 .003 -.657 -5.613 .000 

FEV1FVC -.016 .009 -.173 -1.790 .088 

Independent Variable: Smoke 

Smoking has a 33.9% effect on the RBC values on 

the participants. RBC values of smokers are 

higher than those who do not. Smoking has a 

35.2% effect on HGB values. RBC values of 

smokers are higher than those who do not. 

Smoking has a 35.2% effect on HGB values. HGB 

values of smokers are higher than those who do 

not. Smoking has a -47.4% effect on FVC values. 

FVC values of smokers are lower than those who 

do not. Smoking has an effect of 65.7% on FEF25 / 

75 values. FEF25 / 75 values of smokers are lower 

than those who do not. 
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DISCUSSION AND RESULT 

 In this study. which was conducted in order to 

investigate the effect of smoking on the blood 

parameters and respiratory function of the wrestlers. 

a statistically significant difference was found 

between the groups in terms of blood mean values 

(p <0.01). RBC values of non-smokers were 

significantly higher than those who did not. In 

addition. HGB. HCT. PLT. LDL and triglyceride 

values of smokers were higher than non-smokers. 

while non-smokers had higher WBC and HDL 

values. 

While studies have shown that chronic smoking 

causes an increase in platelet activation (11). MPV 

levels of smokers were significantly higher than 

non-smokers (20). In a study on Taekwondo 

athletes. it was reported that there was no 

statistically significant difference between the 

platelet. leukocyte. hematocrit and hemoglobin 

parameters in which the blood samples were 

evaluated before and after the camp (7). Asif 

Mohammad et al. investigated the effect of cigarette 

smoking on hematological parameters in 33-year-old 

Pakistani smokers and non-smokers. The study 

found that WBC. RBC. HGB and HCT values were 

higher in smokers than in non-smokers (4). Mashiko 

et al stated that no significant difference was seen in 

the study that they researched 20-day camp’s effect 

on hematological parameters (22). In a study about 

increased red blood cell distribution range in 

healthy smoker individuals. Kurtoğlu et al. found 

that smoking has an important effect on an increase 

in HGB. HCT and RBC values (19.22). Ghezzi et al. 

Reported that smoking had a negative effect on lipid 

levels. and free radicals in cigarette changed lipid 

synthesis in lipid metabolism by targeting fatty 

acids (14). 

The higher RBC values in smokers may be due 

to carbon monoxide present in cigarette smoke. 

Carbon monoxide is associated with Hb in red blood 

cells and leads to carboxyhemoglobin. 

Carboxyhemoglobin affects the oxygen level in the 

tissue catalyzing the bone and the bone marrow is 

activated to produce more red blood cells (25).  In 

another study. it was reported that HCT and HB 

levels were higher in smokers. but this could 

compensate for the need for oxygen (2). 

In this study. although there was a significant 

difference in the RBC values of the participants. the 

increase in the HGB values in favor of smokers 

being statistically significant can be explained with 

the number of the participants. LDL and 

TRIGLYCERIDE values of smokers were higher than 

the non-smokers (13). When the findings are 

compared with the literature findings; Although 

there were some opposing views. there was a 

statistically significant difference only between the 

RBC and non-smoker participants (p <0.05); There 

was no statistically significant difference between 

WBC HGB. HCT. PLT. LDL. HDL and 

TRIGLYCERIDE values (p> 0.05). In this respect. the 

findings obtained from the study largely overlap 

with the literature findings. 

Significant differences were found between the 

groups with respect to respiratory function values (p 

<0.01. p <0.05). FEV1. FVC. PEF and FEF 25/75 

values of non-smokers are higher than those of the 

smokers (18). It was seen that there was no 

significant difference between the FEV1 / FVC 

values of the participants (p> 0.05). 

In a study on non-smokers and non-smokers. 

FEV1. FVC. PEF and FEF25 / 75 levels of the 

smokers were significantly lower than the non-

smokers (10). As a result of similar pulmonary 

function tests. it was found that smokers had lower 

respiratory functions than those who did not (34.21). 

In a study conducted on university students. while a 

significant decrease was observed in FEV1 and FEF 

25/75 compared to non-smokers; smoking was 

found to cause mid-expiratory obstruction in young 

people (16). 

Long-term smoking causes some physiological 

functions in the respiratory system (29). It causes 

oxidative damage in the lungs and other tissues 

through free radicals that are produced by the direct 

effect of radicals in cigarette smoke or by the 

production of macrophages and other leukocytes (9). 

The increased free radicals as a result of smoking 

cause a decrease in lung volumes and capacities in 

later periods (36). However. the relationship 

between smoking and respiratory diseases has been 

demonstrated by several epidemiological studies 

worldwide.32 Smoking for along term has caused 

many physiological conditions such as impaired 

lung volumes and capacities and cancer (6). 

In this study. while it was observed that the 

pulmonary function values of the smokers were 

lower than those who did not (p <0.01. p <0.05). 

according to the results of pulmonary function tests 

applied to the participants. it was found that the 

lung volume and capacities of the cigarette smokers 

were lower than the non-smokers. 
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When the effects of smoking on the blood 

parameters and respiratory function were examined. 

it was found that there was a significant difference 

between the average values of blood and respiration 

according to the smoking status (p <0.01). In the 

regression analysis. the RBC and HGB values of the 

smokers were found to be significantly higher. while 

the smoking status was found to have an effect of 

35.2% on the RBC values of 33.9%. In addition. while 

the FVC and FEF25 / 75 values of the smokers were 

found to be significantly lower than those of the 

non-smokers. the smoking rate was found to have 

an -47.4% effect on for FVC and -65.7% for FEF25 / 

75. 

Carbon monoxide. one of the active substances 

found in cigarettes. replaces oxygen with 

hemoglobin and prevents the blood from carrying 

oxygen and leads to hypoxia in the tissues. 

5Therefore. while there is a significant change in the 

volume and frequency of respiration during the 

exercise. it causes a rate in oxygen consumption (28). 

Sufficient hemoglobin is needed to maintain the 

maximal oxygen level equaled to effort in exercise. 

and respiratory insufficiency is among the 

conditions that elevate critical hemoglobin value 

(12). It may be considered that sporting performance 

will decrease due to the negativity caused by 

smoking in lung volume and capacities. In addition. 

increased HCT value due to RBC increase leads to 

increased blood volume while increasing the 

workload and on the athlete’s heart in the same type 

of exercise. In this sense. performance loss is 

inevitable in the athlete. 

In conclusion. it was determined that smoking 

in wrestlers has statistically significant but negative 

effects on some blood parameters and respiratory 

functions. For this reason. it is necessary to 

emphasize the importance of smoking in the 

wrestlers to ensure that both athletes and coaches 

demonstrate the required sensitivity. 
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