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Abstract
Talent  identification,  selection,  training  and improvement  (TISTI)  programs  were  scanty  in 
team sports  especially  in  consideration of  Indian female Basketball.  This  study tested the 
hypothesis that  predicting excellence in junior Indian female basketball players in relation to 
anthropometric,  physiological  variables  and then helpful  to  determine  the  squads of  other 
levels. The regression and factorial analysis to predict the excellence were applied. The study 
measured anthropometric measures (height, weight, arm length, palm length, leg length and 
the girths of the upper arm, wrist, thigh and calf) and physiological variables (anaerobic power, 
peak flow rate, vital capacity and four skin folds for body fat percentage) of ninety six female 
players competing at junior National Basketball championship. To collect the data of selected 
variables were taken on each subject individually during rest hours with the help of standard 
scientific  instruments  and  techniques.  Significant  relationships  were  found  between 
performance in  relation to  palm length (0.32),  leg length (0.29),  upper  arm circumference 
(0.24),  anaerobic  power  (0.30),  peak  flow  rate  (0.69),  vital  capacity  (0.22)  and  body  fat 
percentage (0.37).The performance in junior female basketball players could be attributed to 
selected anthropometrical and physiological variables followed by prediction equation. Factor 
analysis of data showed four prominent factors. Application of the findings may prove more 
beneficial and effective TISTI program to optimize playing ability at appropriate chronological 
and competitive age (peak performance age). 

Key words:  factor analysis, anaerobic power, body fat percentage, peak flow rate, vital 
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Introduction

From  humble  beginning,  basketball  has  progressed  to  be  a  "world  wide  game" 
internationally popular and universally accepted. The pleasure and thrills that the game provides 
have impelled people of all classes to play basketball or witness the game the world over. Dutta 
(1988) stated that there is hardly a corner of the earth where people of all ages and both sexes 
have not been attracted by this game of fast movement, amazing accuracy and thrill, sometimes 
extraordinary finishes. The intricate blend of cooperative and individual skills, flexible enough to 
accommodate the fire works of  personal duties yet  remaining essentially a team sport,  is  a 
unique attraction.

Team games were sports  where size,  shape,  body composition  and fitness all  play an 
important part in providing distinct advantage for specific playing positions particularly at the 
higher level, where there is a high degree of player specialization (Dey, Kar & Debray, 2010). 
More skilful  team games present the researcher with more complex problems. Basketball  is 
concerned with court games, which call for a variety of individual skills that are executed in the 
context of  competitive match play (MacLearn, 1990).  Basketball  is a highly techno - tactical 
organized team game. Hoare (2000) mentioned that “Given the complexity of basketball, it was 
understandable that a degree of skepticism exists as to the relevance of talent identification,  
however this assumption is largely untested”.
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The  processes  of  talent  detection  and  early  development  were  critical  in  any  sport 
programme  (Falk,  Lidor,  Lander,  &  Lang,  2004).  Talent  Identification  and  Development 
Programs  (TIDP)  are  scanty  in  team  sports,  especially  in  consideration  of  Indian  female 
athletes. Achieving the optimum athletic performance and best position in sport requires athletes 
who possess special anthropometric and physiological characteristics, as well as using scientific 
exercise programs and having access to sport sciences experts and to enough facilities (Ziy & 
Lidor, 2009; Zarl, Gilani, Ebrahim, & Gorbani, 2008; and Drinkwater, Pyne, & McKenna, 2008). 
Angyan, Teczely, Zalay and Karsai (2003) stated more precisely, and strongly recommended the 
associations of these attributes to playing elements of basketball.

Today, for the talent identification, selection, training and improvement (TISTI) in basketball, 
many  factors  are  considered.  Few  of  those  are  structural  measures,  physical  or  body 
composition, selective pulmonary functions, metabolism power measures besides the techno-
tactical abilities, which are approximately same at higher level. The volume of literature in Indian 
female basketball (Mokha & Kaur, 1996; Kumar, Negi, & Shaw 1992) especially on elite players 
is considerably less than male (Kaur, 2006; Kaur, Kaur, & Singh, 2001; Ruhal, 1998; Singh, 
1994; Sodhi, 1980).

The  factorial  analysis  (Verma,  2000)  to  predict  the  potential  talent  in  terms  of 
anthropometric  and  physiological  ingredients  in  Indian  female  basketball  players  is  largely 
unexamined,  even  no  research  work  has  been  found  by  the  researchers  at  world  female 
basketball. The initial intention of this research was to investigate the indices of anthropometric 
and  physiological  variables  and  performance  in  junior  female  basketball  players.  Here 
investigators also applied the factor analysis which might contribute to higher performance as 
well drawn the sketch of selecting, training, comparing, improving and knowing the status of all 
and determinants of success and profiled later at higher level.

Methods

Participants 

Ninety Six Indian female players of quarterfinal round (1st to 8th teams) who competed at the 
Junior National Basketball Championship constituted the participants of the investigation; their 
average age was 16.66 ±1.241 years.

Variables and Materials

 The purpose of the study was elaborated to participants before testing. All variables were 
measured and obtained scores on each player individually during rest hours with the help of 
standard scientific instruments and techniques of Lohman, Roche, and Martorell (1991); Verma 
and Prabha (2004); and Baechle and Earle (1994). The details of variables, tests and units of 
measurement are displayed in Table 1.
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Table 1. Selected Anthropometric, Physiological variables, their Tests and Units of Measurement

Variables Test/Equipment Used Unit 
1. Age  Competition Records Years

2. Height Herpenden Anthropometer, Pfister Imp. Exp , Inc. 

Holtain Ltd 

Centimeter

3. Weight Standard Weighing Machine Kilogram 

4. Arm Length Herpenden Anthropometer Centimeter 

5. Palm Length Herpenden Anthropometer Centimeter 

6. Leg Length Herpenden Anthropometer Centimeter 

7. Upper Arm Girth Gulic Measuring Tape ,Count Tec, In. WI Centimeter

8. Wrist Girth Gulic Measuring Tape Centimeter

9. Thigh Girth Gulic Measuring Tape Centimeter

10. Calf Girth Gulic Measuring Tape Centimeter

11. Anaerobic Power Vertical Jump Test & Lewis Nomogram Kg-m/s

12. Peak Flow Rate Peak Flow Meter (Clement Clarke Int. Ltd 

Edinburgh U.K.)

Lit/min

13. Vital Capacity Dry Spiro Meter (Spiro pet Windmill  VN 53 KW 

DS)

Liter

14. Body Fat (Bicep, Tricep, Sub 

scapular, Suprailliac 

Skinfolds)

Harpenden skinfold caliper (British Ind. Ltd.) & 

Durnin & Rehman Formula ; Durnin & Womerselay 

equation table (1967) 

Percentage

Statistical Analysis

To achieve the results after the collection of scores, the study was designed with different 
statistical  objectives.  Descriptive  statistics  such  as  the  mean  and  standard  deviation  were 
calculated  of  all  variables.  To  seek  significant  relationship  between  selected  variables 
(independent)  with  the  performance  (dependent)  was  established  by  computing  Pearson 
product  multiple  correlations  followed  by  the  multiple  regression  analysis.  The  level  of 
significance was set at  (p<0.05) level.  To draw out the predicting factors-excellence, rotated 
factor matrix analysis was employed by using Kaiser Normalization. The collected data were 
analyzed using the statistical package for the social sciences (SPSS, version10.00). 
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Results

The results expressed the basic statistical data mean and standard deviation of all selected 
anthropometric  and  physiological  measures  are  age(16.66±1.241),  height(163.91±6.426), 
weight  (52.40±5.562),  arm  length  (54.96±4.117),  palm  length  (17.87±  0.814),  leg  length 
(87.70±4.262),  upper  arm  girth  (23.78±1.536),  wrist  girth  (14.12±0.784),  thigh  girth 
(48.18±3.043),  calf  girth  (32.28±1.674),  anaerobic  power  (68.99±9.347),  peak  flow  rate 
(391.98±67.981),  vital  capacity  (2.26±0.509)  and  body  fat  percentage  (18.46±2.025) 
respectively.

The  relationship  (Pearson’s  Product  Moment  correlation)  of  junior  players’  data  with 
performance (dependent  variables)  with  selected anthropometric  and physiological  variables 
(independent variables) is shown in Table 2.

Table 2. Relationship of Anthropometric and Physiological Variables with Basketball Performance

Var. Age

1

Ht

2

Wt

3

AL

4

PL

5

LL

6

UAG

7

WG

8

TG

9

CG

10

AP

11

PFR

12

VC

13

BF%

14

r 0.11 0.19 0.11 0.07 0.32* 0.29* 0.24* 0.15 0.18 0.14 0.30* 0.69* 0.22* 0.37*

Note:  * N = 96 Value of r (94) = 0.201 < 0.05 level 

Var.=Variables, ,Ht =Height(2),Wt =Weight(3),L=Arm lengthJ4), PL=Palm length(5),LL= Leg length(6),UAG=Upper arm 
girth(7),WG=Wrist girth(8),TG =Thigh girth(9),CG =Calf girth(10), AP=Anaerobic power(11),PFR=Peak flow 
rate(12),VC=Vital capacity(13),BF% =Body fat percentage(14)

Significant  relationships  between  selected  variables  with  the  performance  are  found  in 
relation  to  palm length,  leg  length,  upper  arm girth,  anaerobic  power,  peak  flow rate,  vital 
capacity and body fat percentage as they obtained more value of co-efficient of correlation then 
required (0.201 <0.05) value.

The multiple correlations give combined contribution between dependent variables and of 
independent  variables,  which  are  weighed so as  to  give  the  maximum correlation  which  is 
mentioned in Table 3.

Table 3. Combined Contribution of Selected Variables to the Performance

DV                                Performance
IDV Age

J1

Ht

J2

Wt

J3

AL

J4

PL

J5

LL

J6

UAG

J7

WG

J8

TG

J9

CG

J10

AP

J11

PFR

J12

VC

J13

BF%

J14
MC                   Rc  J5, J6, J7, J11, J12, J13 ,J14
CMC(r)                                                  0.65*

Notes:  * N = 96   r 0.05 (89, 7) = 0.356

DV=Dependent Variable; IDV=Independent Variables; MC= Multiple Correlation; CMC=Coefficient of Multiple 
Correlation
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It is revealed from the combined contribution or effect of significant variables namely palm 
length (J5), leg length (J6), upper arm girth (J7), anaerobic power (J11), peak flow rate (J12), 
vital capacity (J13) and body fat  percentage (J14) to performance are statistically significant 
value (r  = 0.65 < 0.05 level)  was more than the required value for  the multiple  correlation 
coefficient (r 0.05 (89, 7) = 0.356).  
Multiple Regression Analysis

The results of the multiple correlation coefficients indicate that there is possibility to develop 
prediction equation (multiple regression analysis) for performance, which is given here:
P = 17.53 – 0.85 (J5) + 0.50 (J6) + 0.29 (J7) + 0.19 (J11) + 0.07 (J12) + 3.40 (J13)) + 0.22 (J14)
Vital capacity (J13) has greatest value in the regression equation of juniors followed by palm 
length (J5), leg length (J6), upper arm girth (J7), body fat percentage (J14), anaerobic power 
(J11) and peak flow rate (J12). Therefore the hypothesis that “there would be no significant 
relationship between selected variables with the performance of  junior  basketball  players is 
rejected. 

Factorial Analysis:

Table 4 is the evident  of  Rotated Factor  Matrix (Varimax Rotated Matrix)  for  elite junior 
Indian female basketball players: 

Table 4. Varimax Rotated Factor Matrix

Variables Factor 1 Factor 2 Factor 3 Factor 4

Age -0.00188 0.06087 0.69523 0.07545
Height 0.87564 0.17392 0.04976 0.15001
Weight 0.64392 0.46535 0.12397 -0.01183
Arm Length 0.80301 0.17299 -0.01640 0.01860
Palm Length 0.80751 0.19802 0.16764 0.12665
Leg Length 0.85984 0.12146 0.11292 0.16482
Upper Arm girth 0.19382 0.77440 0.06384 -0.11892
Wrist girth 0.00619 0.64746 0.09732 0.42538
Thigh girth 0.39118 0.70629 0.14144 0.07966
Calf girth 0.35040 0.73577 0.02562 0.11204
Anaerobic Power 0.74043 0.34604 0.27163 0.02499
Peak flow rate 0.32076 -0.12527 0.66839 0.37642
Vital Capacity 0.21114 0.11461 0.07277 0.88678
Body fat % 0.17062 0.35893 0.68944 -0.21799

Note: Bold letters denotes higher value than <0.40

The Rotated Factor Matrix shows four factors comprising of prominent variables (bold fonts) 
were  decided  on  the  basis  of  Kaiser-Normalization  according  to  which  the  variables  in  a 
particular factor having a higher value than 0.40 were considered to have a loading on that 
particular factor. Prominent or heavily loaded variables in: 
Factor-I  namely  Structural  –  Power  factor  are  height,  weight,  arm length,  palm length,  leg 
length, and anaerobic power.
Factor-II namely Girth factor are weight, upper arm, wrist, thigh and calf girth. 
Factor-III namely Age – Body Composition factor are age, peak flow rate and body fat %.
Factor-IV namely Lung functional factor are wrist girth and vital capacity. 
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Discussion

Various studies have examined the physical characteristics of elite and successful teams in 
basketball  in order to determine which factors are the most important. While anthropometric 
characteristics remained constant during the last decade, the changes in rules of 2000 may 
have  contributed  to  modifying  the  physiological  profile  of  basketball  players,  by  generally 
increasing  their  level  of  fitness  (Cormery,  Marcil,  &  Bouvard,  2008).  Anthropometric  and 
physiological  profiling  can  contribute  to  selection  procedures  in  junior  basketball;  however, 
determinants of success are multi-factorial (Hoare, 2000). So far these concerns have been 
lacking  in  Indian  basketball.  The  results  of  present  study,  such  as  body  size,  physique, 
physiological  functions  and  performance  have  been  summarized  concisely  in  junior  female 
basketball players who were from the best eight teams of India and represent the data of the 
highest level. 

Palm Length and Leg Length

Unique  type  of  body  size  and  proportions  may  constitute  important  prerequisite  for  a 
particular sport. Playing basketball involves collecting, throwing the ball in different offensive and 
defensive techno –tactical actions, covering the court  in minimum steps, taking lay ups and 
dunks, rebounding, jumping actions etc., which can be more successful with longer limbs and 
length  of  segments  like  leg  length,  palm  length  etc  .The  results  of  present  study  clearly 
underline  this  relationship.  Ruhal  (1998)  and Bhardwaj  (1982)  reported that  performance in 
basketball is significantly related to arm length, hand length and leg length. 

Upper Arm Girth

The upper arm girth values obtained in the present study show that the game of basketball 
requires strenuous skills and throwing, catching, holding the ball etc. Mokha and Kaur (1996) 
concluded  that  basketball  players  have  more  upper  arm girth  than  others  except  throwers 
because all players repeat the actions of dribbling, throwing, passing, receiving, shooting and 
rebounding more or less, their training is similar for catching or throwing the ball. Significantly 
positive correlations with height and all linear measurements of the arm showed proportionality 
in the basketball players (Koley, Singh, & Kaur, 2011).

Anaerobic Power

Present day basketball  (four quarters in a game) is an anaerobic type of activity with some 
extent (long duration with pauses and breaks) to aerobic.  None of the parts of this game is 
played continually. The basketball play has been classified with 85% of its energy of expenditure 
from the phosphagen stores (ATP and CP). Basketball is a game that requires a huge amount of 
energy  consumption  because  it  requires  short  sprints,  jumping,  rebounding  actions  with 
explosive movements (Fox & Mathew, 1985).  Astrand and Rodahl (1970) had been concisely 
summarized the relationship between body size and performance. They stated that taller persons 
have greater strength in proportion to their size. They have an advantage in jumping events due to 
their ‘higher control’ of gravity. In accordance to the findings of Shaver (1980), it can be concluded 
that  all  the basketball  players  have considerably  improved in  their  anaerobic  capacity  which 
helped them, so much, in the improvement of the skills performance. Januszewski (2009) proved 
that the high anaerobic system is required in all defensive and offensive movement in basketball 
players
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Peak Flow Rate and Vital Capacity

The findings of this research in relation to peak flow rate and vital capacity played dominant role 
in  basketball  performance.  Singh  (1994)  indicated that  high  lung  capacities  were  predicted 
factor in basketball. The strong relationship was found in taller persons and greater respiratory 
capacities  (Astrand  &  Rodahl,  1970). More  anaerobic  with  aerobic  content  meant  large 
pulmonary and lung capacity, thus it was justifying the findings of the present study also. Gosh, 
Ahuja and Khanna (1984) reported that mean forced expiratory volume and vital capacity were 
greater in basketball player than other sports. 

Body Fat Percentage

Sodhi (1980) reported that it is evident that as the fat reduced the muscle skeletal tissue in 
the limbs increased but without change in the body weight. The percentage body fat values 
could result from the training performed by these players. In team games like basketball the 
players, no doubt, have to work hard but the responsibility is shared. It is not the continuous 
effort of one player to win the match so the amount of subcutaneous tissue in these players is 
less than normal or control but more than the jumpers and runners. Nonetheless the results 
seem reasonable in view of the fact that basketball involves explosive jumping actions where 
any excess of body weight carried in the form of fat would lead to a lowered jumping ability 
(Mokha & Kaur, 1989). 
Ostojic, Magic and Dikic (2006) indicated that positive strong correlation was found in body fat 
percentage and success in basketball. The body fat % of this study was 18.46% those were 
better their international counterpart (20.8%) as stated by Wilmore (1983). 

Conclusions

The main goal of our research has been to find correlation and predicting excellence in 
junior female for talent identification, selection, training and improvement (TISTI) in basketball. 
Performance in junior basketball players can be predicted with palm length, leg length, upper 
arm girth, anaerobic power, peak flow rate, vital capacity and body fat percentage on the basis 
of findings. Longer limbs are beneficial to reach the basket and collect the rebound as well as in 
defensive moves (Koley,  Singh,  & Kaur,  2011).  The results of  the factor  analysis show four 
prominent factors: Structural-Power factor, Girth factor, Age-Body Composition factor and Lung-
Functional  factor.  These  factors  emphasise  that  a  basketball  player  has  special  body 
composition and good enough structure with linear and girth measures as well as shows brilliant 
lung and anaerobic power to compete their counterparts. The players who have these types of 
inevitable attributes may draw success for a team. Application of the findings may prove more 
beneficial and effective TISTI program to optimize playing ability at appropriate chronological 
and competitive age (peak performance age). 
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