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ABSTRACT

3The purpose of this study was of two-fold: firstestimate the back strength of inter-universigketball players
and, second, to search the correlation of it wighested anthropometric variables and performanststeTo serve
this purpose, a total of thirteen anthropometraziables, viz. height, weight, BMI, percent body feercent lean
body mass, biceps and triceps skinfolds, humerdgemur biepicondylar diameters, knee height, felangth, hip
circumference and total leg length, and back sttengnd three performance tests, viz. vertical jusipand reach
and standing broad jump were measured on purpasshcted 85 inter-university hockey players (44enzald 41
female) aged 18-25 years collected from Inter-usityee Championship organized in Amritsar and Chigadh,
India. Results indicated significant sex differengeall the variables between them. In conclusibmay be stated
that back strength had some strong positive coti@mia (p< 0.01) with all the variables studied iiit@ Indian
basketball players.
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INTRODUCTION

Basketball is an aerobic-based anaerobic spor2 [B32 which requires high intensity activities swhjumping (for
rebounds, blocks and shots), turns, dribbles, tprétreens and low intensity activities such aking, stopping
and jogging. Frequent stoppages in games allowepday recover between bouts of activity, thuswvélhg repeated
high-intensity spells of play [10]. Aerobic capgcis positively associated with recovery during eafed high-
intensity bouts [8]. Moreover, the high intensityovements of basketball players are closely reldatedhe
development of strength, speed and agility [8,12,R2iring a basketball game, professional playergec about
3500- 5000m [13]. Each player performs about 100@inly short, activities lasting around 2 secorilse motion
analysis has shown that these short activitiesparéormed with a different frequency according he player’s
position [1].Explosive strength, take-off power, speed, andtggire abilities that make an important contribuati
to efficient movement with and without the ballushplay an important role in basketball technigoe &ctics [11].
Basketball involves motion in the sagittal, fronéadd transverse planes. To be successful playtshéenust be
both quick and strong in all three planes for whithscular strength is required. A lack of strergtthe transverse
and frontal planes may out the player at a higlsérof injury, and limit their capabilities when fh@rming side to
side and rotational movements on the court. Strengh be defined as the maximum fovdeich can be exerted
against an immovable object (static or isometriersith), the heaviest weight which can be liftedlawered
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(dynamic strength), or the maximal torque which bardeveloped against a pre-set rate-limiting detigokinetic

strength) [29,25]. Muscular strength, endurance femdgbility are important components of healthyckdunctions.

A number of studies reveal that muscle strengtritecal to health and well-being [21,3]. Severateznal factors,
viz. altitude [26], position of exerting strengt?8], diet [14] and internal factors, viz. age, $28], height, weight
[27] etc. influence the maximum force that can kerd by a muscle [6]. Though the importance ofiging back
strength is immense, literature related to backngfih in basketball players is scanty, especiallindian context.
So the present study was planned. The objectivéseopresent study were to estimate the back strevfgnter-

university basketball players, to study the gerdiferences on the basis of their back strength tanskearch any
association of back strength with selected anthragidc variables and performance tests among them.

MATERIALS AND METHODS

A total of 85 basketball players (44 male and 4hdke) aged 18-25 years (mean age for boys was 211481
years and for girls was 20.47+ 1.67) were consilasesamples. These samples were taken purpo$ieetyinter-
university level competitions organized in Amritsard Chandigarh, India. The age of the subject® werorded
from the date of birth registered in their respeetiecords submitted to the organizers. The subjgete divided in
such a way that age 18 refers to the individuatday years and 6 months through 18 years and thsiand 29
days. A written consent was obtained from the suibjeThe data were collected under natural envieoriai
conditions in morning (between 8 AM. to 12 noorfeTstudy was approved by the institutional ethicahmittee.

Back Strength Measurement (BS)

The back strength was measured using backdegst dynamometer. The subject vpasitioned with body erect
and knees bent so that grasped-hand rests at grejgtrt. Then straightening the knees and liftimg ¢hain of the
dynamometer, pulling force was applied on the hantlhe body was inclined forward at an angle ofié@rees.
The strength of the back muscles was recorded eulitil of the dynamometer as the best of threbstimakg. All
subjects were tested after 3 minutes of independann-up. Thirty seconds time interval was mairgditvetween
each back strength testing.

Anthropometric Measurements

Thirteen anthropometric characteristics, viz. he{gtT), weight (WT), BMI, hip circumference (HC)epent body
fat (%BF), percent lean body mass (%LBM), bicegafekd (BSK), triceps Skinfold (TSK), humerus biepndylar
diameter (HBED), femur biepicondylar diameter (FBEEnee height (KH), femur length (FL) and totaj length
(TLL) were measured on each subject usastgndard techniques [19] amdere measured in triplicate with the
median valuaused as the criteriol.he height was recorded during inspiratisgsing a stadiometer (Holtain Ltd.,
Crymych, Dyfed, UK) to the nearest 0.1 cm. Weight wasasured by digital standing scales (Model B$0,
Seiko, Tokyo, Japan) to the nearest 0.184g! was then calculated using the formwuiaight (kg)/height (m)®. Hip
circumference wasneasured using a flexible metallic tape (Holtaial). Percent body fat was assessed with
standardformula [32]. Percent lean body mass was calculaabtracting percent body fat from 100. Humerus
biepicondylar diameter and femur biepicondylar diten were recorded using sliding caliper in sulsjéatsitting
positions. Knee height, femur length and total lleggth were recorded during inspiratiaeing a anthropometer
(Holtain Ltd., CrymychDyfed, UK) to the nearest 0.1 cm.

Performance Tests

Sit and reach test (S&RT)

The subject was asked to warm up properly and minatbe to sit on the floor with feet placed agaihstinner side
of the box. With one hand over the other, the tipthe two middle fingers on top of one anotheg $lubject was
then asked to slowly stretch forward without bouagcdr jerking and slide fingertips along the 2Qhirscale as far
as possible. The test was repeated thrice anddmading was recorded in inches.

Vertical jump test (VJT)

An adequate warm up with several easy jumps preckedth a few minutes rest, which also served thpgse of
reviewing the jumping technique of the subject. Blbject was told to bend the knees immediatelgrpo the
jump which activates the stretch-shortening cynléhie muscles, resulting in greater power produdiiothe legs.
The subject was asked to stand with side toward avel reach up as high as possible keeping thefligedn the
ground to mark the standing reach height. As anenathe subject was ready, with color on the dissat of his/her
third finger (of right hand), he/she was askeduimp up as high as possible using both arms andtéegssist in
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projecting the body upwards and touch the wallhat highest point of the jump. The subject performedtiple
attempts with short rests until a plateau or des@éa performance was observed and the best saweesorded in
cm. The "net height" was calculated by subtractivggstanding reach height from the jump heightin ¢

Standing broad jump test (SBJT)

Standing broad jump is a common and easy to adiminisst of explosive leg power. The subject stbelind a
line marked on the ground with feet slightly ap&ttwo feet take-off and landing was used, withrgyitg of the
arms and bending of the knees to provide forwangediThe subject attempted to jump as far as plesdénding on
both feet without falling backwards. Best of longesaight distance score was measured by steeldag was
recorded in cm.

Statistical Analysis

Standard descriptive statistics (mearstandard deviation) were determined for directigasured and derived
variables. Pearson’s correlation coefficients wepplied to establish the relationships among theabkes
measured for male and female players. Data werlyzmthusing SPSS (Statistical Package for Socignse)
version 17.0. A 5% level of probability was usedrdicate statistical significance.

RESULTS

Descriptive statistics of back strength, selectethmpometric variables and physical performanatstén elite
Indian basketball players were shown in Table 1lleMazasketball players have higher mean values lirihal
variables studied, except %BF), BSK and TSKtharr tfeenale counterparts. However, statistically #igant
differences (p < 0.006 - 0.001) were found in ladl variables, except S&RT. In the present studg ffaim Indian
players were not compared as it was done fromahedaboratory (Koley and Singh 2010).

Table 2 showed the correlation coefficients of batrength with selected anthropometric variabled plnysical
performance tests in Indian elite basketball playbr male players, back strength had significantycorrelations
(p>0.05) in any case, whether in female playersitgntly positive correlations §01) were found with BMI,
%LBM and HC, and significantly negative correlati(pex.01) with %BF . However, when male and female data
was pooled, significantly positive correlations<@l) were found with all the variables studied EcS&RT).
Among the anthropometric variables, significanthgjpive correlations were noted in almost all tiaeiables.

Tablel. Descriptive statistics of back strength, $ected anthropometric variables and performance tes in inter-university basketball

players
. Male basketball players (n=44)| Female basketballlgyers (n=41) | t- value| p-value
Variables
Mean SD Mean SD
Back strength (kg) 291.410 37.26 123.08 24.64 23.53 0.001
Height(cm) 186.7 1.59 160.9 0.07 17.683 0.001
Weight(kg) 88.44 4.23 54.97 4.53 33.708 0.006
Body mass index (kgF) 25.3¢ 1.2€ 21.2% 1.6F 12.39¢ 0.001
% Body fat 21.56 1.69 25.67 2.26 -9.104 0.001
% Lean body mass 78.44 1.69 74.33 2.26 9.104 0.901
Biceps Skinfold (mm) 2.90 0.09 5.33 2.61 -5.485 00Q.
Triceps Skinfold (mm) 10.95 3.98 17.41 3.13 -7.965 0.001
Hum biepicon dia (cn 7.44 0.52 6.5¢ 0.57 7.118 0.001
Femur biepicon dia (cr 10.1] 1.0€ 8.91 1.12 4.857 0.001
Knee height (cm) 56.53 3.04 46.69 3.34 13.837 0.0p1
Femur length (cm) 53.07 1.26 44.34 3.74 13.814 .00
Hip circumference(cm) 103.23 6.39 93.18 5.56 7.406 0.001
Total leg length (cm) 90.00 2.25 78.52 3.58 16.9610.001
Sit and reach test (inch: 5.5¢ 5.24¢ 4.0¢ 6.7€ 1.10¢ 0.23i
Vertical jump test (cn 52.9¢ 5.23¢ 33.7i 8.7( 11.78¢ 0.001
Standing broad jump test (cn 198.79 20.485 128.92 14.91 17.223 0.001
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Table 2 Correlation coefficient of back strengthwith selected anthropometric variables and physicaperformance tests in elite Indian
basketball players

. Male players Female players Pooled male and fematéayers
Variables
rvalue | pvalue | rvalue | pvalue r value p value
HT(cm) 0.162 0.32¢ 0.18: 0.26¢ 0.83¢ 0.001
WT(kg) -0.11¢ 0.48¢ 0.11( 0.50¢ 0.89¢ 0.001
BMI (kg/n) 0.093 0.574 -0.309 0.055 0.749 0.001
% BF -0.093 0.575 -0.30§ 0.059 -0.700 0.001
% LBM 0.095 0.572 0.310 0.054) 0.699 0.001
BSK (mm) -0.274 0.092 0.043 0.79% -0.516 0.001
TSK (mm) 0.12¢ 0.44¢ -0.231 0.15¢ -0.63:2 0.001
HBRD (cm’ -0.062 0.701 0.057 0.75¢ 0.58¢ 0.001
FBED (cm) -0.064 0.699 0.054 0.74¢ 0.452 0.001
KH (cm) 0.248 0.128 0.270 0.096 0.840 0.001
FL (cm) 0.027 0.872 0.025] 0.874 0.797 0.001
HC(cm) 0.049 0.765 0.342] 0.033 0.648 0.001
TLL (cm) 0.191 0.244 0.201 0.219 0.862 0.001
S&RT (inches | 0.01¢ 0.91¢ -0.15¢ 0.34: 0.09¢ 0.39¢
VJT (cm) -0.039 0.814 0.259 0.112 0.776 0.001
SBJT (cm) -0.078 0.639 -0.058 0.724 0.825 0.001
DISCUSSION

Athletes with poor back muscle endurance are ptonejury [18]. It was also reported that redudesttk extensor
muscle endurance might be a major risk factor fom-gspecific low back pain [7,5]. Thus, assessmédrback

endurance is one of the important preventive meastor sports persons. In the present study, mabd&dbball

players have significantly higher mean values inted variables studied, except percent body faggs and triceps
skinfold than their female counterparts. Significaex differences were noted in the basketball ggyghowing
male players predominantly stronger for their batkngth. Anatomical, physical and physiologicaitdéas might

be the reasons for these differences, also moreutaiare in male cyclists due to presence of téstose hormone
in them. More musculature generates more forcéeir back region. Differences in mode of trainimggrams in

cyclists of these two sexes might be another reaBoe to sexual dimorphism, female basketball pyeere

found to have significantly higher mean values éncgnt body fat, biceps and triceps skinfold aspamed to male
players.

In basketball, teams compete by manicures handtiagball above the head, height is considered tthbemost
important physical attribute. In the present stulig, mean height and weight of the male baskepteylers (186.70
cm, + 3.59 and 88.44 kg, + 4.23 respectively) wesser than the male basketball players of GrekE2@.50 cm *
6.2 and 95.5 kg, * 8.8 respectively) [14], USA (¥@2cm + 11.7, 91.9 kg, + 17.5 respectively) [243ly (194.2

cm, £ 6.5 and 94.7 kg, £ 8.7 respectively) [30] &ncstralia (188.8 cm, + 7.2 and 82.7 kg, + 7.3edively) [31],

while in female players, the mean height and we{@60.90 cm, + 3.07 and 53.88 kg, £ 7.56 respelgiiwveere

lesser than the Greece (174.70 cm, £ 7.8 and Kgb# 10.1 respectively) [18] and American (1740, + 9.00
and 66.90 kg, = 5.8 respectively) [24]. In the stusignificantly lesser height among the Indiareiatniversity
basketball players might be disadvantageous fantimeattaining a good jumping height as their cenfegravity

would be comparatively lower.

It was also found that back strength had signifigapositive correlations @01) with all the variables studied
(except S&RT). Statistically significant correlat®were also found among the anthropometric varsathlemselves
(which was obvious). It was reported earlier tdw@attseveral anthropometric variables were stroogtyelated with
back strength in different populations [25,16,17]the present study, strong correlations of bacngth with all
the anthropometric and physical fithess charadtesistudied showed structural and physiologichhif towards
the back strength. In the present study those @mtinnetric variables were considered which wererapbrted
earlier for the study of correlations with backesigth. The limitations of the study were the smathple size with
only inter-university data. More anthropometric ishfes should be taken into consideration for fhispose in
future studies.

Scholars Research Library



Shyamal Koley and Ravneet Inder Euro. J. Sports Exerc. Sci., 2014, 3 (2):1-5

CONCLUSION

It might be concluded from the present study thigfnificant between-group differences<{®.001) were found in
all the variables studied between the two sexabebasketball players. It was also observed taek trength had
some strong positive correlations (p< 0.01) with the variables studied (except sit and reach fEse data
presented in the study carry immense practicaliegtjpns and should be useful in future investigjaton player
selection, talent identification in basketball gaamel training program development.
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