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It would be true to assert that talented sprinters are born and not made. It 
would also be true to say that all athletes can develop their speed potential by 
improving their ability to coordinate the specific movements that yield power 
(strength exerted at speed). This applies to any event of track runners. Keeping this in 
view, the present study was to investigate the selected physical and physiological 
variables between sprinters (SPR), middle distance runners (MDR) and long distance 
runners (LDR) among athletes who were participated in the senior state level 
competition at Madurai, Tamilnadu. A total of thirty athletes were selected in their 
respective events such as sprinters from 100, 200 and 400 meters, middle distance 
runners from 800 and 1500 meters and long distance runners from 5000 and 10000 
meters. The selected athletes divided into three category groups of sprinters (SPR) 
(n=10), middle distance runners (MDR) (n=10) and long distance runners (LDR) 
(n=10). The Physical Variables selected for this study were Maximum Speed (MSP), 
Stride Length (STL), Muscular Strength (MUS) and the Physiological Variables were 
Anaerobic Power (ANP), Total Vital Capacity (TVC) and VO2 Max (VO2). All the 
athletes were tested on selected criterion variables with standardized test. The data 
pertaining to the variables were examined by using one way analysis of variance 
(ANOVA). Whenever ‘F’ ratio was found to be significant, the Scheffe’s test was 
used as post-hoc test to determine the cell mean differences. The level of significance 
was fixed at .05 level for all the cases. The results shows that there was a significant 
difference among sprinters (SPR), middle distance runners (MDR) and long distance 
runners (LDR) on maximum speed (MSP), stride length (SRL), anaerobic power 
(ANP), total vital capacity (TVC) and VO2 max. There was no significant difference 
among the groups on muscular strength (MUS). It was also found that sprinters (SPR) 
are better in MSP, STL, when compared with middle (MDR) and long distance 
runners (LDR). The MDR were comparatively better MSP and STL than the long 
distance runners. The MDR were found to be higher in anaerobic power (ANP) when 
compared to SPR and LDR. The SPR also better in ANP than LDR. The Long 
distance runners (LDR) were found to be better TVC and VO2 max when compared to 
SPR and MDR. The MDR were better in VO2 max than the SPR. But there was no 
significant difference between the MDR and SPR on TVC. 

KEYWORDS : Maximum speed (MSP), Stride length(STL), Muscular strength 
(MUS), Anaerobic power (ANP), Total vital capacity (TVC), VO2 max (VO2), 
Sprinters (SPR), Middle distance runners (MDR), Long distance runners (LDR). 

INTRODUCTION 

Sprinters are clearly differentiated from endurance athletes. Simply look at 
their physiques and note the remarkable muscle bulk of the sprinter in the key prime 
movers especially. What in a sport or selective hypertrophy in the major prime 
movers of the sprint athlete. In contrast, the endurance athlete does not display such 
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muscle hypertrophy. He or she tends to be lighter, less bulked and even drawn 
looking. 

The structural differences in terms of muscle fibre type between the endurance 
athlete and the sprinter. As the sprinter is the one endowed with a dominance of the 
fast-twitch fibre. This ‘white’ fibre has several speed producing characteristics that 
make it ideally suited for speed and power performance. The accompanying table 
compares some of the physiological differences between slow and fast twitch fibres. 
Understanding these differences believe it or not does help the athletes in choosing 
and designing training for the sprint and endurance athlete. (Sean Hogan) 

All training for speed, whether it is for the sprint runner, middle and long 
distance runners, is carried out fast, accurately and with a minimum of effort. 
Successful training programmes are based on the development of perfect mechanical 
form while applying maximum driving force, remaining in balance and avoiding 
tension. These are the principles on which the successful coach builds his 
programmes. 

In this context, the investigator made an attempt to investigate the selected 
variables between sprinters, middle and long distance runners. 

METHODOLOGY 

Selection of Subjects 

The purpose of the present study was to investigate the selected physical and 
physiological variables between sprinters (SPR), middle distance runners (MDR) and 
long distance runners (LDR) among athletes who were participated in the state level 
competition at Madurai. The age of the athletes ranged from 17 to 25 years.  

To achieve the purpose of the study, a total of 30 athletes who were 
participated in the state level athletic meet at Madurai, Tamilnadu. All participants 
were selected in their respective events such as sprinters from 100, 200 and 400 
meters, middle distance runners from 800 and 1500 meters and long distance runners 
from 5000 and 10000 meters. Ten male athletes were selected randomly from each 
category of sprint, middle and long distance runners. The selected athletes divided 
into three category groups of sprinters (SPR), middle distance runners (MDR) and 
long distance runners (LDR). 

Selection of Variables 

Physical and physiological parameters are the ideal indicators of sports 
performance of an individual. High sports performance is merely the product of 
physical and physiological prerequisites possessed by an individual sportsman. Any 
athletics performance are basically depends the following variables. The selected 
variables for this study are 

Physical Variables 

1. Maximum Speed (MSP) 
2. Stride Length (STL) 
3. Muscular Strength (MUS) 
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Physiological Variables 

1. Anaerobic Power (ANP) 
2. Total Vital Capacity (TVC) 
3. VO2 Max (VO2) 

Selection of Tests 

The present study was undertaken primarily to compare the selected physical 
and physiological variables among track event athletes. As per the available literature, 
the following standardized tests were used to collect relevant data on the selected 
criterion variables and they are presented in the below table. 

Table 

S.No Criterion Variables Test items 
Unit of 

Measurement 
1 Maximum Speed (MSP) 50 meters dash in seconds 
2 Stride Length (STL) Single leg stride length in metres 
3 Muscular Strength (MUS) Leg dynamometer in Kg 

4 Anaerobic Power (ANP) 
Margaria Kalamen anaerobic 
power test 

in kg. m/seconds 

5 Total Vital Capacity (TVC) Spirometer in liters 
6 VO2 Max (VO2) Harward step test in liters/minutes 

Collection of Data 

The investigator administered tests to the thirty athletes to measure the 
criterion variables. The data collected from the athletes before their competition. All 
variables were tested with callipered equipment. The total scores obtained by each 
athlete were tabulated. 

Experimental Design and Statistical Technique 

The data were collected from the sprinters, middle and long distance runners 
among who were participated in the state level competition at Madurai, Tamilnadu. 
The experimental design for the study was static group comparison design, the 
athletes who were participated in the state level competition and also selected depends 
from their event categories such as sprinters from 100, 200 and 400 meters, middle 
distance runners from 800 and 1500 meters and long distance runners from 5000 and 
10000 meters. 

All the athletes were tested on selected criterion variables. The data 
pertaining to the variables in this study were examined by using one way analysis of 
variance (ANOVA) for each variables separately in order to determine the differences 
if any, among the means. Whenever ‘F’ ratio was found to be significant, the 
Scheffe’s test was used as post-hoc test to determine the cell mean differences. The 
level of significance was fixed at .05 level for all the cases. 

RESULTS OF THE STUDY 

The result of the statistically analyzed data were given in the below table-I. 
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Table-I 

Analysis of Variance on Maximum Speed (MSP), Stride Length (STL) and 
Muscular Strength (MUS) of SPR, MDR and LDR 

Physical 
Variables 

Mean ±±±±  Standard Deviation Sources 
of 

Variance 

Sum of 
Square 

df Mean 
Squares 

F-
ratio SPR MDR LDR 

MAXIMUM 
SPEED 

(in seconds) 
6.72 ± 0.19 6.91 ± 0.17 7.30 ± 0.17 

Between 
Within 

5.18 
2.67 

2 
27 

2.59 
0.098 26.52* 

STRIDE 
LENGTH 
(in meters) 

2.45 ± 0.15 2.33 ± 0.18 2.22 ± 0.14 
Between 
Within 

0.760 
1.031 

2 
27 

0.38 
0.038 10.0* 

MUSCULAR 
STRENGTH 

(in Kg) 
68 ± 2.33 66.1 ± 2.7 65 ± 3.0 

Between 
Within 

121.96 
640.27 

2 
27 

60.98 
23.71 

2.57 

*Significant at .05 level.  

(The table value required for significance at .05 level with df 2 and 27 is 3.35) 

Table-I shows that the results of physical variables among the sprinters, 
middle distance runners and long distance runners. The mean values of maximum 
speed of SPR, MDR and LDR are 6.72 sec., 6.91sec. and 7.30 sec. respectively. The 
obtained F-ratio value among sprinters, middle distance runners and long distance 
runners is 26.52. The stride length of the sprinters, middle distance runners and long 
distance runners are 2.45 meters, 2.33 meters and 2.22 meters respectively. The 
obtained F-ratio value among the track runners are 10.0. The muscular strength of the 
sprinters, middle distance runners and long distance runners are 68 kg, 66.1 kg and 65 
kg respectively. The obtained F-ratio value among the track runners are 2.57. The 
obtained F-ratio value for maximum speed (MSP) and stride length (STL) are greater 
than the table value of 3.35 with df 2 and 27 required for significance at .05 level, it 
indicates that there was a significant difference among the means of SPR, MDR and 
LDR on MSP and STL. But there is no significant difference among the track runners 
on muscular strength (MUS). 

The ‘F’ ratio was found to be significant in MSP and STL among the groups, 
the Scheffe’s test was used as post-hoc test to determine the cell mean differences. 
The results of mean difference between the groups are shown in the below table-II. 

Table-II 

Scheffe’s Test for the Differences between the Paired Means of MSP and STL 
between SPR, MDR AND LDR 

Physical 
Variables 

Mean Values 
Mean 

Differences 
Confidential 

Interval 

SPR MDR LDR   

MAXIMUM 
SPEED 

(in seconds) 

6.72 6.91 - 0.19* 0.11 

6.72 - 7.30 0.58* 0.11 
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- 6.91 7.30 0.39* 0.11 

STRIDE 
LENGTH 
(in meters) 

2.45 2.33 - 0.12* 0.07 

2.45 - 2.22 0.23 * 0.07 

- 2.33 2.22 0.11* 0.07 

The result of the study indicated that there was significant difference between 
sprinters and middle distance runners, sprinters and long distance runners, middle 
distance runners and long distance runners on maximum speed (MSP) and stride 
length (STL).  However, the mean value of sprinters (SPR) was found to be best 
timing in maximum speed than the middle and long distance runners, and the MDR 
are better than the LDR.  

In the comparative results between the SPR, MDR and LDR on stride length 
(STL) the similar results found that, the SPR are better than the MDR and LDR, 
likewise the MDR are better stride length than the LDR. 

6.72

6.91

7.3

6.4

6.6

6.8

7

7.2

7.4

MAXIMUM SPEED (in seconds)

SPR MDR LDR

 

2.45

2.33

2.22

2.1

2.2

2.3

2.4

2.5

STRIDE LENGTH (in meters)

SPR MDR LDR

 

Table-III 

Analysis of Variance on Anaerobic Power, Total Vital Capacity and VO2 Max of     
SPR, MDR AND LDR 

Physiological 
Variables 

Mean ±±±±  Standard Deviation Sources 
of 

Variance 

Sum of 
Square 

df Mean 
Squares 

F-
ratio SPR MDR LDR 

ANAEROBIC 
POWER 

(in kg. m / 
seconds) 

102.93 ± 
2.91 

106.78 ±  
3.79 

100.54 ± 
2.45 

Between 
Within 

593.28 
835.24 

2 
27 

296.64 
30.93 

9.59* 
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TOTAL 
VITAL 

CAPACITY 
(in liters) 

3.66 ± 
0.31 

3.69 ± 20 
3.80 ± 
0.29 

Between 
Within 

6.32 
4.21 

2 
27 

3.16 
0.15 21.06* 

VO2 MAX 
(in  liters / 
minute) 

2.43 ± 
0.24 

2.64 ± 0.14 
3.01 ± 
0.24 

Between 
Within 

6.94 
5.21 

2 
27 

3.47 
0.19 18.26* 

*Significant at .05 level.  

The table value required for significance at .05 level with df 2 and 27 is 3.35 

Table-III shows that the results of physiological variables among the sprinters, 
middle distance runners and long distance runners. The mean values of anaerobic 
power (ANP) of SPR, MDR and LDR are 102.93 kg.m/sec., 106.78 and 100.54 
respectively. The obtained F-ratio value among sprinters, middle distance runners and 
long distance runners is 9.59. The total vital capacity (TVC) of the sprinters, middle 
distance runners and long distance runners are 3.66 liters, 3.69 liters and 3.80 liters 
respectively. The obtained F-ratio value among the track runners are 21.06. The VO2 
max of the sprinters, middle distance runners and long distance runners are 2.43 
liters/minutes, 2.64 and 3.01 respectively. The obtained F-ratio value among the track 
runners are 18.26. The obtained F-ratio value for all the physiological variables are 
greater than the table value of 3.35 with df 2 and 27 required for significance at .05 
level, it indicates that there was a significant difference among the means of SPR, 
MDR and LDR on all selected physiological variables.  

The ‘F’ ratio was found to be significant for all the physiological variables 
among the groups; the Scheffe’s test was used as post-hoc test to determine the cell 
mean differences. The results of mean difference between the groups are shown in the 
below table IV. 

Table-IV 

Scheffe’s Test for the Differences between the Paired Means of ANP, TVC and 
VO2 Max between SPR, MDR AND LDR 

Physical Variables 
Mean Values 

Mean 
Differences 

Confidential 
Interval 

SPR MDR LDR   

ANAEROBIC POWER 
(in kg.m/seconds) 

102.93 106.78 - 3.85* 1.99 

102.93 - 
100.5

4 
2.39* 1.99 

- 106.78 
100.5

4 
6.24* 1.99 

TOTAL VITAL 
CAPACITY  

(in liters) 

3.66 3.69 - 0.03 0.09 

3.66 - 3.80 0.14* 0.09 

- 3.69 3.80 0.11* 0.09 
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VO2 MAX 
(in liters/minute) 

2.43 2.64 - 0.21* 0.11 

2.43 - 3.01 0.58* 0.11 

- 2.64 3.01 0.37* 0.11 

 

The result of the study indicated that there was significant difference between 
sprinters and middle distance runners, sprinters and long distance runners, middle 
distance runners and long distance runners on anaerobic power (ANP), total vital 
capacity (TVC) and VO2 max (VO2). However, the mean value of middle distance 
runners (MDR) was found to be higher anaerobic power than the sprinters and long 
distance runners and the SPR also better than the LDR.  

The results also showed that the total vital capacity (TVC) of long distance 
runners (LDR) were higher than the middle distance runners (MDR) and sprinters 
(SPR). But there was no significant difference between the middle distance runners 
(MDR) and sprinters (SPR). 

In the comparative results between the SPR, MDR and LDR on VO2 max 
(VO2), the LDR are better than the MDR and SPR, likewise the MDR are better VO2 
max than the SPR. 
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CONCLUSIONS 

From the analysis of the data, the following conclusions were drawn. 

1. There was a significant difference among sprinters (SPR), middle distance 
runners (MDR) and long distance runners (LDR) on maximum speed (MSP), 
stride length (STL), anaerobic power (ANP), total vital capacity (TVC) and 
VO2 max. There was no significant difference among the groups on muscular 
strength (MUS). 
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2. It was found that sprinters (SPR) are better in maximum speed (MSP), stride 
length (STL), when compared with middle (MDR) and long distance runners 
(LDR).  

3. The middle distance runners were comparatively better maximum speed and 
stride length than the long distance runners. 

4. Middle distance runners (MDR) were found to be higher in anaerobic power 
(ANP) when compared to sprinters (SPR) and long distance runners (LDR). 
The sprinters also better in anaerobic power than long distance runners.  

5. The Long distance runners (LDR) were found to be better in total vital 
capacity (TVC) and VO2 max when compared to sprinters (SPR) and middle 
distance runners (MDR). The MDR were better in VO2 max than the sprinters. 
But there was no significant difference between the middle distance runners 
and sprinters on TVC. 
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