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Running is the most natural part of athletics. Every game requires an ability to run fast. Short 

and long distance running can be traced back from the ancient Greeks which have evolved over 

centuries to have reached to the modern track events. Today competition in sports has 

achieved the highest level. In India the scientific community has recently started contributing 

towards the development of an athlete. But looking at the vast sporting population, this 

contribution is still scares. As there is less scientific research done on sprinters, this study was 

undertaken in the view of paucity of scientific assessment of Indian sprinters. The present 

study was undertaken to assess, analyze and compare height, weight, arm span, body 

segments, muscular strength and endurance in sprinters and age matched controls and to 

compare these results with national and international standards. Parameters like height, 

weight, arm span, upper segment, lower segment, body-composition, strength using bench 

squat and bench press(1 RM method), leg and back dynamometry & endurance using push-up 

& sit-ups scores were assessed. Our study reveals that, sprinters had more strength and 

endurance as compared to age matched controls, which are highly significant. Both are utmost 

essential for being a good sprinter.  Whereas there was highly significant decrease in weight, fat 

percent, fat mass of sprinters than the control group. The values for height, upper and lower 

body segments, arm span did not differ significantly in these two groups.  Hence to improve 

performance of Indian sprinters and reach a position in national and international arena, 

athletes should be regularly assessed and trained. The training schedule should be more 

specific for that particular athlete based on his dimensions. Continuing improvements in the 

performance of short distance runners and increasing levels of participation needs to be 

generated to know more about the physiology of these athlete groups. 
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1. Introduction
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Sports are organized at competitive levels since ancient times. 

Today competition in sports has achieved the highest level. In India 

the scientific community has recently started contributing towards 

the development of an athlete. But looking at the vast sporting 

population, this contribution is still scares. Even today it is the 

glamour of sports that attracts the young ones instead of his or her 

inherent capabilities. Amongst sports, athletic sprint events are 

more popular as it is a great fun and people of all ages can enjoy it. 

Hordes of young aspirants are devoting time and energy for 

achieving success in these events. 

Running is the most natural part of athletics. Children run as a 

part of their play and practically every game requires an ability to 

run fast. These activities can be traced back from the ancient 

Greeks which have evolved over centuries to have reached to the 

modern track events(1) 

Sprints- Short distance running:

Sprints include 100m, 200m, and 400m running races. Being a 

series of projections done alternately form right and left legs, 

sprinting is a powerful event (2). Although the running distances 

vary, upper limit is usually 400m (3). Ward and Watts defined 

sprinting as “running at or close to maximum speed”. It is said that 
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2. Aims and Objectives

3. Material and Methods

B) Body composition: 

C) Strength: Bench press test (1RM):

PROFORMA:

A) Anthropometric measurements: 

B) Body Composition:

C) Strength: 

D)  Endurance: 

A) Anthropometric measurements

Weight: Kgs 
Height:cms (total)

Skin fold thickness:  
Body fat:                 
Fat mass:          
Lean body mass:        

Dynamometer Leg 
Back 
Bench press (Upper body)
Bench Squat (Lower body)

Pushups (upper body)
Sit ups (lower body)

kgs 
kgs 

Body segments: 
a. Upper segment:    cms
b. Lower segment:   cms 
Arm span: cms.

sprinters are born and not made. Mike Agostine says “an erage 

sprinter can become top class sprinter with right training and 

competition”. 

Lower segment (cms): It was measured from greater trochanter 

to the floor in a standing position with standard measuring tape (4)

Upper segment (cms): The upper segment was calculated by 

subtracting the lower segment form total height (4). 

Body composition was assessed by measuring the skin fold 

thickness at standard sites using skin fold caliper. The 

measurement is in mm. Skinfold caliper provides an indication of 

subcutaneous fat since the tester's pinch includes the fat obtained 

in between the double thickness of the skin and excludes the 

muscle.

        Percentage of body fat was measured using Fat-o-measure' 

(Skin fold caliper) (5). The fat mass (kg) was estimated from the 

total body weight (kg) and the lean body mass (kg) was estimated 

by deducting the fat mass from the total body weight. 

Fat Mass = Body weight X (% body fat / 100).

The maximum weight lifted in one repetition (1RM) for a 

particular group of muscles measures dynamic muscular strength. 

After a successful lift, the weight was increased by 5-10 kg until the 

maximum weight was lifted. The individual rested for 2-3 mins in 

between attempts. Dividing the 1RM score by the body weight of the 

individual measures the relative muscular strength (4) 

Method: 1RM Equipment – Barbell bench press station or 

multistation resistance machine.  

Bench squat test (1RM):  After adjusting the desired amount of 

weight on the bar, the assistants placed the bar upon the shoulders 

(behind the neck) of the player, as he stood near the edge of bench. 

With the feet at a comfortable distance apart and a firm grasp of the 

hands on the bar, the player lowered to an erect sitting position on 

the bench. Then, without rocking back and forth, the performer 

returned to a standing position. After that the two assistants added 

the weight, for the performer's second trial (4).

The performer's strength score was divided by his own body 

weight for the test score which was graded according to raw score 

norms for bench squat test (4)  

Static Strength

Static Strength of leg and back muscles was measured by using 

leg and back dynamometer.

Method:

Leg  Dynamometry.

Leg: For estimating the strength of the leg muscles, the player 

was asked to stand on the dynamometer, in such a way that the bar 

attached to the spring lied just above the knees and perpendicular 

Weight was measured by using a lever system weight balance 

with minimum clothes in kilograms (4) 

Standing height was measured using a scale mounted on a wall, 

in a barefooted subject, in cms (4) 

Arm span (cms) was taken by measuring distance between the 

tips of middle fingers of both the hands when horizontally abducted 

and maximally outstretched, with the subject standing back to the 

wall (4) where two standard measuring tapes were fixed on a wall 

perpendicular to each other 

The present study was undertaken to assess, analyze and 

compare height, weight, arm span, body segments, muscular 

strength and endurance in sprinters and age matched controls and 

to compare these results with national and international standards 

available from the literature.

The present study was carried out in thirty male sprinters 

playing at university and state level, their age ranged from 16-20 yrs 

with an average of 17.2yrs. Thirty age matched subjects served as 

control group. The physical and physiological parameters were 

assessed in Exercise and Sports Physiology Lab in Department of 

Physiology, Dr.V.M.Govt.Medical College, Solapur.

mms.
%
kgs    
kgs



Height (cms)

Weight (Kgs)

Arm span(cms)

Upper Segment (cms)

Lower Segment (cms)

Percent Fat

Fat mass  (Kgs)

Lean Body Mass (Kgs)

170.6  7.7

54.0  9.02

88.3   3.7

67.2   8.9

103.4  3.7

±

±

±

±

±

11.6  3.9

6.1  3.3

47.9   6.6

±

±

±

167.8   4.4

64.4   12.1

87.3  4.77

65.9  4.6

101.9  4.0

±

±

±

±

±

17.3   3.0

11.3   3.6

53.1   9.1

±

±

±

> 0.1

 < 0.001

 > 0.1

 > 0.1

 > 0.1

< 0.001

< 0.001

< 0.01

*NS

***HS

*NS

*NS

*NS

***HS

***HS

**S

Athletes  
Mean  SD± 

Athletes  
Mean  SD± 

Controls 
Mean ±  SD

Controls 
Mean ±  SD

P value

P value

Sig.

Sig.
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to the horizontal line from both the knees. With his knees bent the 

player had to push himself up from the standing position by making 

his knees straight till his knees were fully extended.  Static strength 

was recorded from the dynamometer readings (6)

Back: For estimating the strength of back muscles the player 

was asked to stand on the dynamometer, in such a way that the bar of 

the dynamometer was at his knee level. Then the player was asked to 

pull the bar from the spring as far as possible with keeping his knees 

straight Static strength was recorded from the dynamometer 
(6)readings

Body fat percentage and fat mass is lower in athletes than controls 

which is highly significant but lean body mass shows just a 

significant difference. 

All the tests used to assess strength shows highly significant 

increase in strength of subjects .

The general muscular endurance was much more in our subjects, 

when compared with controls it shows highly significant difference.

Graph 1

Endurance of shoulder group of muscles was assessed by using 

push-up test.

Endurance of abdominal muscles was assessed using bent 
(4)knee sit ups .

D) Endurance: 

4. Results

Table No. I . Anthropometric measurements

Bench press (Relative)

Bench squat (Relative)

Leg Dynamo.(Kgs)

Back Dynamo. (Kgs)

Push-ups (No.)

Sit ups (No.)

0.76  0.26

1.09  0.3

131.0 11.1

121.2  10.1

±

±

±

±

25.1  6.1

58.2  15.9

 ±

 ± 

0.51   0.1

0.7  0.1

110.1  27.1

103.1  21.4

±

±

±

±

15.9  5.1

20  6.6

 ± 

 ± 

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

***HS

***HS

***HS

***HS

***HS

***HS

Athletes  
Mean  SD± 

Athletes  
Mean  SD± 

Controls 
Mean ±  SD

Controls 
Mean ±  SD

P value

P value

Sig.

Sig.

Table No. III Strength 

Table No. VII Endurance

Table No. II Body composition 

Above table reveals higher significance, lower value for weight 

in subjects than controls whereas the difference in height, arm span, 

upper and lower body segments was not significant. 

Body fat percentage and fat mass is lower in athletes than 

controls which is highly significant but lean body mass shows just a 

significant difference. 

*NS- Not Significant; **S- Significant; ***HS- Highly Significant
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Graph 4

Graph5

Graph no.6

Graph 2

Graph 3
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Graph no.7 Graph no.11

Graph no.8

Graph no.9

Graph no.10

Graph no.12

Graph no.13

As there is less scientific research done on sprinters, we have 

undertaken study on Indian sprinters regarding their physical and 

physiological fitness parameters. Our study reveals that, sprinters 

had more strength and endurance as compared to age matched 

controls, which are highly significant. Both are utmost essential for 

being a good sprinter.  Whereas there was highly significant 

decrease in weight, fat percent, fat mass of sprinters than the control 

group. The values for height, upper and lower body segments, arm 

span did not differ significantly in these two groups.  

5. Discussion
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Our study revealed highly significant increase in static strength 

of leg (athlete-131, controls- 110.1 kg) and back (athletes- 121.2 

kgs, controls- 103.1 kg) muscle .Whereas the dynamic strength 

showed highly significant increase (0.7 and 1.09 for athletes) in both 

the tests in comparison with the controls (0.5 and 0.7) According to 

Johnson & Nelson (4) our athletes and controls belonged to 

beginner grade of raw score norms for bench press. While for bench 

squat test, athletes belonged to advance intermediate grade while 

the controls laid at the beginner grade of raw score norms .We did 

not find any reference regarding the standards for strength in 

national and international athletes. 

According to Megan M (9) body composition and strength are of 

utmost importance that should be included in athletes training 

regime. 

In general, the training schedule should include warm up 

exercises, followed by light static stretching, followed by game 

specific skill training, strength training 4 times / week along with 

plyometric alternating to resistance training. ,  

Good nutrition also plays an important role in a runner's overall 

health and fitness. Specific requirements for vitamins and minerals 

and especially proteins are essential for recovery and preventing 

injuries. Fluids and proper hydration are key components in 

preventing dehydration, fatigue, and poor performance for all 

runners. Continuing improvements in the performance of short 

distance runners and increasing levels of participation needs to be 

generated to know more about the physiology of these athlete 

groups. 
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A) Anthropometric measurements: 

        Herein the average height of athlete group was 170.6 cms and 

that of controls was 167.8cms. HS Sodhi and LS Siddhu (7) have 

given a standard reference height of Indian athlete which is 170.3 

cms and that of Olympic athlete is 176.4 cms. Athletes in our study 

group lags far behind the international standards. Hence this 

parameter of height can be used in the inclusion criteria for athlete 

selection. 

Weight: 

Our study showed a highly significant difference in the weight   

of athletes-54.05kgs and controls-64.4kgs .According to HS Sodhi 

and LS Siddhu average weight of Indian athlete is 60.2 kg and that of 

Olympic athletes is 70.8 kg (7) . Our athletes weighed less than the 

national and international standards which is one of the 

determinants for short distance races. We need to stress on the fact 

that weight should be more or less nearer to the standards by 

gaining the lean body mass and not merely fat percent.  

 Arm Span: 

Our study reveals that arm span of athlete-88/88cms was not 

significantly different from that of the controls- 87.8/87.8 cms .No 

research work is yet available stating the significance of arm span in 

the game of sprint. 

Body Segments:

According to our study, the upper body segment of an athlete is 

67.23 cms and that of controls is 65.9 cms. Whereas the average 

lower body segment in athletes was 103.4 cms and controls 101.9 

cms. The difference was not significant. 

B) Body Composition:  

We observed that there were highly significant lower values of 

body fat percentage and fat mass in athletes (11.6 %, 6.1 kgs) as 

compared to the controls (17.3 %, 11.3 kgs). Whereas lean body 

mass was also significantly lower in athletes (47.9kgs) than controls 

(53.1kgs). Athletes had lower LBM as their weight itself was very 

much lower than controls. According to HS Sodhi and LS Siddhu (7)  

the average percent fat of an Indian athlete is 11.7 %. But we did not 

encounter Olympic standards for percent fat in our literature. As 

stated earlier by Hickner RC (8) reduction in strength was less in 

individuals with low fat than normal fat. Hence fat mass is major 

determinant of losses in muscle strength after downhill running.   

C) Strength:

 Static strength was evaluated by leg and back dynamometer 

while the dynamic strength was assessed using 1 RM method for 

shoulder and leg group of muscle by bench press and bench squat 

tests respectively. No other studies done earlier used these methods 

to assess strength. 
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D)Endurance:
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