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Abstract: The purpose of this study was to compare haematological parameters among kayaking, canoeing 

and rowing female players of Guru Nanak Dev University, Amritsar. To obtain data, the investigators had 

selected Sixty three (N =63) female kayaking, canoeing and rowing players of age 18-25 years (Mean ± SD: 

Age: 20.93 ± 1.94 years; Body Height: 167.26± 3.46 meters Body Mass: 52.73± 4.19 kilograms) to act as 

subjects. Blood samples were obtained and subsequently analysed for Haemoglobin, Total Cholesterol, LDL-

Cholesterol, HDL-Cholesterol and Triglycerides. Statistical analyses were performed using the Statistical 

Package for the Social Sciences for Windows version 16.0 software (SPSS Inc., Chicago, IL). One way Analysis 

of Variance (ANOVA) was employed to find out the intra-group differences. To test the hypothesis, the level of 

significance was set at .05. No significant differences were found on the variables: Haemoglobin, Total 

Cholesterol, LDL-Cholesterol (Low Density Lipoprotein Cholesterol) and Triglycerides However, significant 

differences were found in HDL-Cholesterol (High Density Lipoprotein Cholesterol). 

Keywords:  haematological parameters, kayaking, canoeing and rowing 

 
I. Introduction 

 Kayaking, Canoeing and Rowing is an Olympic sport where a boat is propelled through water by paddles [1]. It 

is be the most physically challenging of all endurance sports [2]. In sports physiology, Haematological parameters 

are generally composed of Haemoglobin, cholesterol, LDL-Cholesterol (Low density lipoprotein), HDL-

Cholesterol (High density lipoprotein) and Triglycerides. HDL cholesterol transports lipids back to the liver for 

reusing and transfer; thus, elevated amounts of HDL cholesterol area unit a pointer of a sound circulatory 

framework [3]. Anomalous states of LDL cholesterol explain excess lipids in the blood, which thusly increment 

the risk of cardiovascular problems [4]. Triglycerides in plasma are developed from fats eaten in food or from 

other vitality sources [5]. 

Observational and experimental studies have shown that everyday practice of physical exercise induces desirable 

adjustments in plasma lipid levels,[6] in particular HDL make bigger and TG decrease, in addition to triggering 

beneficial outcomes on whole cholesterol and its low-density and very-low-density fractions (LDL and VLDL, 

respectively) [7,8] Physical exercise is assumed to amplify the activity of lipase lipoprotein and lecithin 

cholesterol acyltransferase and to decrease the endeavor of hepatic lipase and cholesterol esterified transfer 

protein, elements of reverse cholesterol transport [9]. In the past, research onto Kayaking, Canoeing and Rowing 

used to be specifically targeted on physiological trying out of the athletes in order to determine health levels and 

then designing training applications to optimize physiological fitness [10]  

In the current study, the researchers examined received information to see the variations between kayaking 

canoeing and rowing female players on haematological variables Haemoglobin, Total Cholesterol, HDL-

Cholesterol (High Density Lipoprotein Cholesterol) LDL-Cholesterol (Low Density Lipoprotein Cholesterol) and 

Triglycerides.  

II. Methods & Material 

Samples  

 Sixty three female, aquatics ( kayaking, canoeing and rowing ) players of Guru Nanak Dev University, 

Amritsar between the age group of 18 to 25 years ( Mean ± SD: 20.93 ± 1.94 Age years, 167.26 ± 3.46 Body 

Height centimetres, 52.73 ± 4.19 Body Mass kilograms)  were selected. All the subjects, after having been 

informed about the objective and protocol of the study, gave their consent and volunteered to participate in this 

study. They were divided into three groups; (i.e., Kayaking n1=19, Canoeing n2=22 and Rowing n3=22). 
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Table 1: Distribution and Demographics of Subjects 
Sample Size 

(N=63) 

Variables Total 

(N=63) 

Kayaking 

(n1=19) 

Canoeing 

(n2=22) 

Rowing 

(n3=22) 

Age 20.93 ± 1.94 21.10± 2.02 20.59± 1.99 21.13± 1.85 

Height 167.26± 3.46 166.57± 3.59 166.86  ± 3.69 168.27±3.01 

Weight 52.73± 4.19 52.04±4.29 52.02± 4.65 54.05±3.44 

 

 
Figure 1: Distribution and demographics of subjects 

 Procedure 

 Blood samples were taken by a trained phlebotomist only from those subjects who gave their verbal 

consent. Haematology analyser (Celldyne model 3500) was used to determine blood haemoglobin concentration. 

Blood samples were analysed in private laboratory for following lipid parameters: 

i. Haemoglobin  

ii. Total cholesterol 

iii. LDL-Cholesterol (Low density lipoprotein) 

iv. HDL-Cholesterol (High density lipoprotein) 

v. Triglycerides  

 

III. Statistical Procedure 

 One Way Analysis of Variance (ANOVA) was employed to compare the three groups of aquatics 

(Kayaking, Canoeing and Rowing) players. Where F values were found significant, LSD (Least Significant 

Difference) Post-hoc test was applied to find out the direction and degree of difference. For testing the hypotheses, 

the level of significance was set at 0.05. 

IV. Results 

  For each of the selected variables, the result pertaining to components of Haematological parameter of 

Kayaking, Canoeing and Rowing Player are brought in the following tables: 
 

Table 2: Analysis of variance (ANOVA) in the results among Female Kayaking, Canoeing and Rowing 

Players with regard to Haematological parameter on the sub-variable Haemoglobin 
Source of variance Sum of Squares Df Mean Square F-Ratio P-Value Sig. 

Between Groups 1.164 2 .582  
.668 

 
.517 Within Groups 52.286 60 .871 

Total 53.450 62  

 

It can be seen from Table 2 that insignificant differences were found with regard to the sub-parameter 

Haemoglobin among Kayaking , Canoeing and Rowing Female players of  Guru Nanak Dev University as the P 

value (Sig.) .517 was found higher than the 0.05 level of significance (p>0.05). Since F value was found 

insignificant, therefore, there is no need to apply Post-hoc test. 

Table 3: Analysis of variance (ANOVA) in the results among Female Kayaking, Canoeing and Rowing 

Players with regard to Haematological parameter on the sub-variable T. Cholesterol 
Source of variance Sum of Squares Df Mean Square F-Ratio P-Value Sig. 

Between Groups 106.571 2 53.286  

.392 

 

.678 Within Groups 8165.175 60 136.086 

Total 8271.746 62  

It can be seen from Table 3 that insignificant differences were found with regard to the sub-parameter T. 

Cholesterol among Kayaking , Canoeing and Rowing Female players of  Guru Nanak Dev University as the P 
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value (Sig.) .678 was found higher than the 0.05 level of significance (p>0.05). Since F value was found 

insignificant, therefore, there is no need to apply Post-hoc test. 

Table 4: Analysis of variance (ANOVA) in the results among Female Kayaking, Canoeing and Rowing 

Players with regard to Haematological parameter on the sub-variable LDL Cholesterol 
Source of variance Sum of Squares Df Mean Square F-Ratio P-Value Sig. 

Between Groups 110.438 2 55.219  

.405 

 

.669 Within Groups 8176.173 60 136.270 

Total 8286.611 62  

 

It can be seen from Table 4 that insignificant differences were found with regard to the sub-parameter LDL 

Cholesterol among Kayaking , Canoeing and Rowing Female players of  Guru Nanak Dev University as the P 

value (Sig.) .669 was found higher than the 0.05 level of significance (p>0.05). Since F value was found 

insignificant, therefore, there is no need to apply Post-hoc test. 

Table 5: Analysis of variance (ANOVA) in the results among Female Kayaking, Canoeing and Rowing 

Players with regard to Haematological parameter on the sub-variable HDL Cholesterol 
Source of variance Sum of Squares df Mean Square F-Ratio P-Value Sig. 

Between Groups 149.410 2 74.705  
9.476 

 
.000 Within Groups 473.002 60 7.883 

Total 622.413 62  

 

It can be seen from Table 5 that significant differences were found with regard to the sub-parameter HDL 

Cholesterol among Kayaking, Canoeing and Rowing Female players of  Guru Nanak Dev University as the P 

value (Sig.) .000 was found lower than the 0.05 level of significance (p>0.05). Since F value was found significant, 

therefore, there is need to apply Post-hoc test. The result of Post-hoc test has been presented in Table 6. 

Table 6: Analysis of Post-hoc test among Female Kayaking, Canoeing and Rowing Players with regard to 

Haematological parameter on the sub-variable HDL Cholesterol 
Mean Groups Mean Difference Sig. 

Kayaking 

(46.2632) 

Canoeing 1.99043* .027 

Rowing -1.69139 .059 

Canoeing 
(44.2727) 

Kayaking -1.99043* .027 

Rowing -3.68182* .000 

Rowing 

(47.9545) 

Kayaking 1.69139 .059 

Canoeing 3.68182* .000 

*. The mean difference is significant at the 0.05 level. 

 A glance at Table-6 showed that the mean value of Kayaking group was 46.2632 whereas 

Canoeing groups had mean value as 44.2727 and the mean difference between both the groups was found 

1.99043. This shows that the Kayaking had demonstrated significantly better on HDL Cholesterol than 

their counterpart of Canoeing group.   

 A glance at Table-6 showed that the mean value of Kayaking group was 46.2632 whereas 

Rowing groups had mean value as 47.9545 and the mean difference between both the groups was found 

1.69139. This shows that the Rowing had demonstrated significantly better on HDL Cholesterol than 

their counterpart of Kayaking group. 

 A glance at Table-6 showed that the mean value of Canoeing group was 44.2727 whereas 

Rowing groups had mean value as 47.9545 and the mean difference between both the groups was found 

3.68182. This shows that the Rowing had demonstrated significantly better on HDL Cholesterol than 

their counterpart of Canoeing group. 

 
Figure-2: Graphical representation of mean scores with regard to male Inter-University Kayaking Players with 

Regard to sub-variable HDL Cholesterol 
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 Table 7: Analysis of variance (ANOVA) in the results among Female Kayaking, Canoeing and Rowing 

Players with regard to Haematological parameter on the sub-variable S. Triglycerides 
Source of variance Sum of Squares df Mean Square F-Ratio P-Value Sig. 

Between Groups 48.996 2 24.498 . 
. 293 

 
.747 Within Groups 5021.608 60 83.693 

Total 5070.603 62  

  

It can be seen from Table 7 that insignificant differences were found with regard to the sub-parameter S. 

Triglycerides among Kayaking , Canoeing and Rowing Female players of  Guru Nanak Dev University as the P 

value (Sig.) .747 was found higher than the 0.05 level of significance (p>0.05). Since F value was found 

insignificant, therefore, there is no need to apply Post-hoc test. 

 

V. Discussion 

The goal of this study used to be to investigate the Haematological parameters of Kayaking, Canoeing and Rowing 

female players. The findings revealed that no significant   differences were noticed between kayaking, canoeing 

and rowing female players with regard to the variable haematological parameters Haemoglobin. Cholesterol, 

LDL-Cholesterol (Low density lipoprotein), and Triglycerides However, significant differences were found in 

HDL-Cholesterol (High Density Lipoprotein Cholesterol)  among kayaking, canoeing and rowing female players 

of Guru Nanak Dev University, Amritsar Kayaking, Canoeing and Rowing are paddling sport that demand highly 

aerobic fitness . The awareness of Haemoglobin in each Kayakers, Canoeing and Rowers had been found most 

appropriate and do not exhibit any significant difference between the each groups. The findings received after 

testing the Haemoglobin are comparable to the results on runners [11]. Some studies have reported a dose-response 

relationship in the association between physical activity and lipid profile improvement, mainly HDL elevation 

and TG reduction in before sedentary or inactive populations.[12,13,14,15,16] In accordance with that, we found 

that the higher the physical activity, the greater the mean increase in HDL levels and the decrease the total 

cholesterol, LDL cholesterol TG levels. These findings are supporting a previous study which found that 

engagement in aerobic activities may reduce the concentration of triglycerides and increase HDL-cholesterol [17]. 

 

VI. Conclusion 

On the basis above analysis Kayakers, Canoeing and Rowers possess optimal Biochemistry profile. The study can 

be concluded that no substantial difference had been determined among kayaking, canoeing and rowing female’s 

players on the variables haematological parameters Haemoglobin, Total Cholesterol, and Triglycerides. LDL-

Cholesterol (Low Density Lipoprotein Cholesterol) However, significant differences were found in HDL-

Cholesterol (High Density Lipoprotein Cholesterol)   
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