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ABSTRACT Objective of the study was to find out the correlation of BMI and Waist Hip ration on functional performance 
of elite Indian junior tennis players. 100 elite junior tennis players from different tennis academies participated 

in the study Pearson's correlation test was used to correlate the data and functional performance test results. The study result showed 
there was no correlation of  BMI and Waist Hip ratio with functional performance
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Introduction 
Tennis is the most popular racket sports in the world and is 
characterized by explosive activities interspersed with short 
interval of intermittence activity over a long period involv-
ing a great variety of abilities and movements1.  It demands a 
complete physical conditioning program including exercises 
to develop flexibility, agility, cardio respiratory capacity, speed, 
strength, power and muscular endurance.2, 3

The interest in anthropometric characteristic and body com-
position of the players of different sports has increased over 
last decades. It has been well described that there are specific 
physical characteristics in many sports such as anthropometric 
profile that indicate whether the player would be suitable to 
compete the highest level in specific sports.4,5,6 Athletic perfor-
mance is, to a large degree, dependent on the athlete’s ability 
to sustain power (both anaerobic ally and aerobically) and to 
overcome resistance, or drag. Both of these factors are inter-
related with the athlete’s body composition. Coupled with the 
common perception of many athletes who compete in sports 
where appearance is a concern for the athlete and the common 
perception of these athletes (swimming, diving, gymnastics, and 
figure skating), attainment of an ideal body composition often 
becomes a central theme of training. Besides the aesthetic and 
performance reasons for wanting to achieve an optimal body 
composition, there may also be safety reasons.       

During past two decades great changes have taken place in ten-
nis with respect to technique and tactic, even more with respect 
to physical performance of the players. Most of the scientific 
literature has focus on physiological and biomechanical charac-
teristic of the players. At present there is no data available re-
garding body composition and anthropometry of junior players 
of India and regarding their performance. There for the aim of 
this study was to find out how anthropometry &body compo-
sition of elite Indian junior players influence their functional 
performance

Methods
Subjects were recruited on the basis of voluntary participation 
through informed consent Subjects were recruited from differ-
ent tennis academies all over Delhi and National Capital Region.

Procedure
The subjects from different tennis academies were being in-
formed of the study. Subjects and their parents were informed 
about the nature, purpose, importance and possible risk of the 
study. Written parental or guardian consent were obtained be-
fore the players were permitted to participate. The research 
committee of the Singania University approved all the proce-
dures. The subjects who match the criteria will be selected for 
the study. Anthropometric and body composition measurement 
will be taken for the entire subject.

Instruction to the subject 
Subjects were refrained from strenuous exercise at least 48 
hours prior to the testing and procedure and consume their 
normal pre training diet prior to the testing session. Subjects 

were asked to report any discomfort during the session. The 
subjects were asked for their full co operation and to do the pro-
cedures to their best of the ability.

Protocol
The entire protocol consist of 2 phases

•	 Pre-test measurement
•	 Protocol or intervention 
 
Pre test measurement included measurement of anthropomet-
ric data which consist of BMI and Waist- hip ratio .The following 
functional performance test were measured for each athletes 
after anthropometry.

•	 Sergeant chalk jump test
•	 40 yard sprint test
•	 T test
One minute of rest period was allowed between all functional 
performance tests7. Three trials of functional performance test 
were performed with 30 seconds rest period between each tri-
al7. The best score from each functional performance test were 
taken from each test and recorded.

Results
A total number of 100 elite Indian junior tennis players partici-
pated in the study. Mean age, height and weight of the athletes 
were 15.34+ 2.16, 170.54 + 5.43, and 65.36 +3.41 respectively. 
The anthropometric data (BMI  and waist to hip ratio of each 
athletes has measured and has been correlated with all the 
three functional performance tests. 

The result of the study shows as follows 

BMI and athletic performance 
The BMI of each athlete was calculated by measuring Height and 
Weight of the subjects.BMI = weight in Kg/Height2 in meters The 
mean BMI of the subjects were 22.45+ 2.26BMI values were cor-
related with the three functional performance tests The result 
shows that the was no correlation exist between BMI and all the 
three functional performance test

Tests P value R value 

Sergeant chalk jump 
test .931 -.009

40 yard sprint test .710 .038

T test .978 -.003

Table 1: Correlation of BMI  and functional performance test

Waist – Hip ratio and performance 
The mean Waist – Hip ratio of 100 athletes was .88



IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 423 

Volume : 2 | Issue : 12 | December 2013 • ISSN No 2277 - 8179Research Paper

REFERENCE
Claudia R. Juzwiak.OlgaM . S Amancio, Maria Vitalle. Body composition and nutritional profile of male adolescent tennis players. Journal of 
Sports Sciences. 2008;26(11):1209-1217 | T.J Chandler. Physiology of racket sports. In Exercise and sport science, Philadelphia, PA: Lippincott 

Williams & Williams. 2000; 905–917. | Groppel.J, Roetert.E.P. Applied physiology of tennis. Sports Medicine, 1992;14:260–268 | T. Reilly, J. bangsbo A.Franks. Anthropometric and 
physiological predispositions for elite soccer. Journal of Sports Sciences, 2000; 18:669-683 | T.R. Ackland,K.B. Ong,D.A. Kerr,B. Ridge.Morphological characteristics of Olympic sprint 
canoe and kayak paddlers. Journal of Science and medicine in sports. 2003;6 (3): 285-294 | Jan Bourgois, Albrecht L. Claessens .Anthropometric characteristics of elite female junior 
rowers. Journal of Sports Sciences2001;19 :195-202 | Todd A E vans,Christopher Ingersoll,Kenneth L Knight,Teddy Worrel. Agility following the application of cold therapy. J Athl 
Train. 1995 September; 30(3): 231–234.  | Abderrehmane rahmani,Eli Locatelli and Jean Rene Lacour .Differences in morphology and force/velocity relationship between Senega-
lese and Italian sprinters .European journal of applied physiology . 2004;91(4) 399-405 | Knechtle Beat ,Duff, Brida; Welzel, Ulrich Kohler. Body Mass and Circumference of Upper 
Arm Are Associated With Race Performance in Ultraendurance Runners in a Multistage Race—the Isarrun 2006. Research Quarterly for Exercise and Sport .2009;80(2). 262-266 | 
AR Weston, O Karamizrak, A Smith. African runners exhibit greater fatigue resistance, lower lactate accumulation, and higher oxidative enzyme activity. Journal of Applied Physiol-
ogy. 1999; 86 (3)915-923 | Weston, A.R Z. Mbambo, and K.H. Myburgh. Running economy of African and Caucasian distance runners.Med.Sci.SportExerc.2000;32(6):1130-1134 
| T Noakes . Why Do Africans Run So Swiftly? A Research Challenge for African Scientists. South African journal of science. 1998; 94(11):531-535 | Beat Knechtle, Patrizia Kne-
chtle, Jorge Luis Andonie, Götz Kohler.Influence of anthropometry on race performance in extreme endurance triathletes: World Challenge Deca Iron Triathlon 2006. Br J Sports 
Med.2007;41:644-648 | M Neovius, Y Linné and S Rossner. BMI, Waist-circumference and waist-hip-ratio as diagnostic tests for fatness in adolescents. International Journal of 
Obesity 2005;29, 163–169 | Angelo Pietrobelli, Myles S. Faith,David B. Allison. Body mass index as a measure of adiposity among children and adolescents: A validation study. The 
journal of paediatrics.1998; 132(2): 204-210

The result shows that the was no correlation exist between 
Waist – Hip ratio and all the three functional performance test 

Tests P value R value 
Sergeant chalk jump test .932 .009
40 yard sprint test .868 -.017
T test .859 .018

 
Table 2 Correlation of Waist – Hip ratio and functional perfor-
mance tests

Discussion 
The result of the study showed that there was no correlation ex-
ist between BMI &Waist Hip ratio with functional performance

BMI and athletic performance: 
The effect of body mass and BMI on performance have been in-
vestigated in some previous studies especially among the run-
ners, but none of them investigated regarding tennis players. 
The finding of the study is consistent with the previous study 
of Rehmani et al (2004)8which investigated the supremacy of 
African sprinters. Another study conducted by  B Knechtle at al 
(2011)9 there was no association detected between skin fold 
thickness and race performance, neither the front thigh or me-
dial calf skin fold thickness was associated with performance. 
But at the same time the association of BMI with performance in 
Kenyan runners is known. Black runners tend to be smaller and 
lighter than white runners10, 11, 12.  When Senegalese and Ital-
ian runners were compared, the African runners had a longer 
and lighter legs, it is thought that their lower BMI and smaller 
body size are important in the better performance of the African 
runners. A relationship between BMI and race performance has 
been found with Caucasian athletes. Marathon race time was 
positively correlated with BMI. One reason for different finding 
may be the differences in the fitness level and the differences in 
the training level of individual players. Absolute value of BMI 
seems to be of some importance in some of the studies like B 
Knechtle(2006)13 which states that a higher and lower BMI 
negatively influence the performance. 

BMI generally considered to be one of the best ways to deter-
mine if individual is at healthy weight. There are evidences sug-
gest that BMI can provide acceptable proxy measures of body 
fatness in young people14, 15. But it is having some limitations 
also. As it is not a direct measurement of body fatness very mus-
cular individuals may often fall into the overweight category 
when they are not over fat. Additionally BMI may place individ-
uals who have lost the muscles into a healthy weight category

Waist – Hip Ratio: 
The result of the study showed that Waist – Hip Ratio does not 
have any influence on performance. Waist – Hip Ratio can be 
considered as a health indicator than a performance indicator 
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