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Abstract 

  The purpose of the study was to determine the effect of trunk strength training on 

dynamic balance and agility among varsity basketball players. For this study, totally sixty 

basketball players were selected and they were randomly divided into two equal groups namely; 

experimental group (n=30) and control group (n= 30). Dynamic balance was measured by Star 

Excursion Balance Test (SEBT), unit of measure in distance and agility was measured by Illinois 

Agility Test, unit of measure in seconds. They were under the twelve week training of trunk 

strength training programme and three days a week. The test was taken before and after the 

training programme of pre- test and post-test. The collected data on dynamic balance and agility 

due to the effect of trunk strength training program was analyzed by computing mean and 

standard deviation. In order to find out the significant improve if any Anova and scheffe’s post 

hoc test was applied. 0.05 level of confidence was fixed to test the level of significance.   The 

probability level below, which the investigator objects, the hypothesis was terms as the level of 

significance. In analysing mean and standard deviation. The ‘F’ ratio was needed 2.73 at <0.05 

level of confidence for the degrees of freedom. 
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Introduction 

Trunk strength plays an important role from different aspects – related to health and 

physical performance. Most researchers who compared healthy subjects´ trunk strength in 

different planes of movement found the greatest strength in sagittal plane extension (Smith et al., 

1985), followed by sagittal plane flexion, frontal plane bending (Guzik et al., 1996) and 

transversal plane rotation with the smallest force output (Beimborn and Morrissey, 1988). 

Measurement of trunk strength represent an important insight into either the individual`s 

performance or back health. Although different approaches exist (static, isometric, isokinetic), 

isometric computerized dynamometry offers good reliability (Azghani et al., 2009), relatively 

cheap testing and a good pelvic fixation. Despite brand and protocol differences between various 

dynamometers, Demoulin et al. (2008) demonstrated significant inter-system correlations of 

absolute maximal voluntary contractions values. 

Agility 

Agility is the ability to change the direction of the body in an efficient and effective manner and 

to achieve this you require a combination of Balance-The ability to maintain equilibrium when 

stationary or moving (i.e. not to fall over) through the coordinated actions of our sensory 

functions (eyes, ears and the proprioceptive organs in our joints),Static Balance - ability to retain 

the centre of mass above the base of support in a stationary position, Dynamic Balance - the 

ability to maintain balance with body movement, Speed - the ability to move all or part of the 

body quickly, Strength-the ability of a muscle or muscle group to overcome a resistance and 
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Coordination-the ability to control the movement of the body in co-operation with the body's 

sensory functions e.g. catching a ball (ball, hand and eye coordination) 

Balance 

Balance is an ability to maintain the line of gravity (vertical line from centre of mass) of 

a body within the base of support with minimal postural sway. 

Related Reviews 

While often studied independently, trunk and hip muscles act functionally composed. 

Some studies compared static flexion and extension strength in relation to hip joint position. 

Keller and Roy (2002) found out higher values of extension-flexion ratio with increased hip 

flexion. Cartas et al. (1993) and Wessel et al. (1994) found a reduced peak isometric trunk 

flexion torque with increased trunk flexion. Gallagher (1997) showed decreased peak torque of 

trunk extensors in kneeling compared to standing body position, in contrast with another study 

(Graves, 1990; Tan et al., 1993), where they found peak torque values of trunk extensors in full 

hip flexion. Szabla et al. (2011) compared trunk extensor´s torques and spinal muscles activity 

during sitting and lying body positions. They found knowingly higher values of 

electromyographic activity in m. erector spinae during lying and peak torque values during 

sitting position. Tan et al. (1993) suggested that increased erector spinae efficiency in more 

flexed postures throughout trunk extension tasks is a consequence of its increased mechanical 

advantage. 

Methodology 

Strength measurements for the trunk have been reported for selected trunk positions 

using isometric contractions and for concentric (shortening) contractions through the range of 

motion. Totally sixty subjects were selected, and they divided group into two equal groups 

namely Experimental group (TST) and Control group.  However, this study has been located that 

report measures of flexor and extensor trunk strength for the three types of muscle contraction 

with the pelvis stabilized and the influence of gravity minimized. The purpose of this study was 

to determine Trunk Strength on Dynamic Balance and Agility among Varsity Basketball Players. 

Test Procedure 

i. Star Excursion Balance Test (SEBT) 

The Star Excursion Balance Test (SEBT) is a test of dynamic balance, using in a single-leg 

stance that requires strength, flexibility, core control and proprioception. The test needs subjects 

to balance on one leg and reach as far as possible in eight different directions. This is a simple 

test to perform with simple and inexpensive equipment. 

ii. Illinois Agility Test 

Agility is an important component of many team sports, though it is not always tested, and is 

often difficult to interpret results. The Illinois Agility Test (Getchell, 1979) is a typically used 

test of agility in sports, and as such there are many norms available. An outstanding score is 

under 15.2 seconds for a male, less than 17 seconds for a female.  
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Statistical Analysis 

TABLE- I SIGNIFICANCE OF MEAN GAINS /LOSSES BETWEEN PRE AND POST 

TRUNK STRENGTH ON DYNAMIC BALANCE AND AGILITY OF VARSITY 

BASKETBALL PLAYERS 

Variable Group  Test Mea

n 

S.D M.D S.E.

M 

‘t’ 

ratio 

% 

Dynamic 

Balance 

Experim

ental 

Group    

Pre-

Test 

33.6

0 

2.79 1.80 0.20 9.00* 5.35% 

Post -

Test 

35.4

0 

2.72 

 Control 

Group 

Pre-

Test 

32.4

6 

5.24 0.13 0.09 1.46 0.40% 

Post -

Test 

32.6

0 

5.22 

Agility Experim

ental 

Group    

Pre-

Test 

13.0

0 

0.77 0.41

0 

0.03 12.14

* 

    

3.15% 

Post -

Test 

12.5

9 

0.69 

 Control 

Group 

Pre-

Test 

12.6

9 

0.52 0.09 

 

0.07 

 

1.24 

 

0.70% 

Post -

Test 

12.5

9 

0.35 

*Significant at 0.05 level (2.09)  

Table shows the pre and post test mean values, difference between means, difference standard 

error value and the obtained‘t’ ratios for Trunk Strength Training.  The found t- ratios were 9.00 

(Dynamic Balance) 12.14 (agility). The obtained‘t’ ratios on Trunk Strength variables were 

greater than the critical value of 2.09 for degrees of freedom 1, 19. It was observed that the mean 

gains and losses made from pre-test and post-test were statistically significant resultant that 

twelve weeks practice of strength training produced significant improvement in Dynamic 

balance (1.80p<0.05) 5.35%, agility (0.410p<0.05) 3.15% from the performance of baseline.  

TABLE- II ANALYSIS OF VARIANCE ON PRE TEST MEANS AMONG THE TST 

(EG) AND CG ON TRUNK STRENGTH ON DYNAMIC BALANCE AND AGILITY OF 

VARSITY BASKETBALL PLAYERS 

Variables Source of 

Variance 

Sum of 

Square

s 

df Mean 

Square 

F Sig. 

Dynamic balance Between 

Groups 

54.450 3 18.150 1.153 0.336 

Within 

Groups 

881.200 56 15.736 

Agility Between 

Groups 

1.359 3 .453 1.188 0.323 

Within 

Groups 

21.360 56 .381 

*Significant at 0.05 level (2.73)  
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Table reveals the obtained ‘F’ values on pre test means among the groups. The found ‘F’ 

ratio were: 1.153 (flexibility), 1.188 (agility). The ‘F’ values observed on these variables were 

not significant since it fails to reach the critical ratio of 2.73 for degree of freedom 3, 56 at 0.05 

levels. 

TABLE- III THE SCHEFFE’S POST HOC TEST FOR THE DIFFERENCES BETWEEN 

ADJUSTED POST MEANS OF TST AND CG DYNAMIC BALANCE 

TST CG M.D C.I 

35.64 33.93 1.71 0.681 

Table shows the post hoc analysis obtained on adjusted post test means. The mean 

difference required for the confidential interval to be significant was 0.681. It was experiential 

that the Trunk Strength training group significantly improved the dynamic balance better than 

the control group.  

TABLE- IV THE SCHEFFE’S POST HOC TEST FOR THE DIFFERENCES BETWEEN 

ADJUSTED POST MEANS OF TST AND CG AGILITY 

TST CG M.D C.I 

12.47 12.68 0.21 0.259 

Table shows the post hoc analysis obtained on adjusted post test means. The mean 

difference required for the confidential interval to be significant was 0.259. It was experiential 

that the Trunk Strength training group significantly improved the agility better than the control 

group.  

Conclusion 

 It was concluded that Trunk strength training would be significantly improved the 

Dynamic balance and Agility on basketball Players. It was concluded that Trunk strength 

training would be significantly produce dynamic balance and agility better than the control 

group. The study confirms the need to introduce integrative trunk strength exercise for 

Basketball players. 
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