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ABSTRACT 

Background and Purpose: The purpose of this study was contribute towards the discrimination of the 

effects of open kinetic and closed kinetic chain strengthening exercises. This study aims objectively to 

evaluate the benefits of these training modalities and elucidate their effects. 

Subjects and Methods: The participants were school basketball players with the average age of 16 years, 

divided into two groups randomly to open kinetic and closed kinetic chain strengthening exercises. 

Exercises were designed differently for each group and evaluated using vertical jump performance and 

standing long jump. 

Results:  The results shows that closed kinetic chain exercise training were more effective than open 

kinetic chain exercise training in improving the jumping performance for the basketball players. The 

values of these subjects for closed kinetic chain exercises 3.46+0.956 and 3.66+1.19 when compare to 

1.46+0.80 and 2.13+0.88 for open kinetic chain exercises in vertical jump and standing long jump 

performance respectively measured in meters. 

Conclusion: Closed kinetic chain exercises are more effective in training the individuals who require 

jumping as a part of their sports activity and more useful in vertical jumping training which is important 

for the basketball players.  

______________________________________________________________________________

Key words: Closed kinetic chain exercises, 

Open kinetic chain exercises, Vertical jump, 

and Standing long jump. 

 

INTRODUCTION 

Open kinetic chain leg extension exercises 

have been the traditional means of 

strengthening of quadriceps muscle. Closed 

kinetic chain exercises appear to replicate 

functional task better, they promote function to 

a greater extent than Open kinetic chain 

exercises 1, 2. 

There is a considerable debate regarding the 

relative efficacy of open (OKC) and closed 

kinetic chain (CKC) exercise for increased 

strength and control of the knee muscles. In 

general, open kinetic chain (OKC) exercises 

are single joint movements that are performed 

in nonweight bearing with a free distal 

extremity. In contrast, CKC exercises are 

multi-joint movements performed in weight 

bearing or simulated weight bearing with a 

fixed distal extremity 3, 4. CKC has been 

argued to be more ―functional ―as it simulates 
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the role of lower limb muscles in daily 

activities 5, 6. 

 It has been argued that proprioceptive 

feedback differs between CKC and OKC tasks, 

perhaps due to compression from body mass in 

CKC8 and pressure under the foot7. Third, 

CKC exercise has been suggested to produce 

less shear force between the tibiofemoral joint 

surfaces as co-contraction of the hamstrings 

will counteract the anterior tibial shear force 

generated by the quadriceps9.  

Jumping is a form of locomotion familiar to 

man from childhood. It is used for various 

purposes ranging from a simple expression of 

joy or exuberance, for competition and of 

course as an integral part of sport. The 

significance of jumping in basketball players 

cannot be understated. The person is only as 

good as his jumping capacity as far as 

basketball is concerned. This necessitates the 

need of jumping training by the concerned 

coach.  

Jumping performance can be evaluated in two 

ways. 

1. Vertical jump 

2. Standing long jump 

Leaving the complex biomechanics behind, 

jumping can be stated as an activity, which 

primarily involves overcoming the inertia with 

co-ordination of various muscles contracting in 

unison to project oneself against the force of 

gravity. 

At the outset it should be emphasized that 

jumping is a wonderful example of closed 

kinetic chain performance. However individual 

muscle strength and flexibility are of primary 

importance when it comes for integrated 

performance that could be achieved better with 

open kinetic chain performance. Closed kinetic 

chain exercise produced significantly greater 

compression forces and increased muscular co-

contraction at the same angles at which the 

open kinetic chain exercises produced 

maximum shear forces and minimum muscular 

co-contraction10.  

 

METHODOLOGY 

Research Design 

The study was conducted in a pre-test and 

post-test design with unmatched subjects who 

could be represented in the Campbell-Stanley 

notation as follows: 

 

R   O    X1      O 

R   O    X2      O 

 

O  - Observation 

R -Indicates the subjects are randomly 

assigned. 

X1&X2 - Intervention for group I and II 

respectively 

 

It should be noted that this study design 

doesn‘t have absolute control group as both 

groups have specific interventions. This goes 

with the objective of this study, which tries to 

compare the effects of Open Kinetic Chain and 

Closed Kinetic Chain exercise training. 

Study setting 

This study was conducted at Boys Sports 

Hostel, Coimbatore. The study was conducted 

with individual training lasting for six weeks.   

Sample 

The subjects were volunteers from the enrolled 

students of the Sports Hostel basketball team 

players. The 30 subjects were selected in a 

non-probability sampling basis and then 

assigned to 15 each for Group A and Group B 

in a randomized fashion after giving written 

consent for voluntary participation. 

Inclusion criteria: All basketball players of 

the boys‘ sports hostel who volunteered to 

participate in the study were included. The age 

group of the subjects is 15 – 17 male 

adolescents. 
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Exclusion criteria: Players who had recent 

injury or undergoing rehabilitation of previous 

injuries were excluded. 

 

Outcome measures 

The jumping performance was evaluated using 

two parameters. 

1. Vertical jump performance 

2. Standing long jump 

Vertical jump performance: The subjects were 

made to stand in sideways to the wall with the 

upper limb fully abducted, elbow, wrist and 

fingers are extended fully for maximum reach. 

The jumping performance is recorded by 

asking the subject to squat as much as possible 

with clear instruction that the degree of 

squatting should not exceed the point from 

which he can‘t optimally recoil. Dipping the 

middle finger in washable ink and opposing it 

with the wall on which the measurements are 

recorded. The subject is then asked to perform 

the best of his efforts.  The performance is 

recorded as the best that is achieved in three 

jumps. 

Standing long jump: The subject is first 

explained to bend forward as much as possible 

from where he could jump forwards. The 

subject was emphasized that he doesn‘t take 

any step backward before jumping. The 

measurement is taken from the reference line 

to the tip of the first landed lower extremity 

hind foot. As like vertical jump, the best of 

three jumps are recorded. 

The subjects were allowed to perform the trial 

jump in order to understand the concept and to 

correct any errors. Both these parameters are 

considered as dependent variables which are 

highly influenced by the type of training.  

Training procedure  

GROUP I - Exercises for closed kinetic chain 

training [All with resistance accordance with 

DAPRE system of training (see appendix)]  

 1. Squat-up Exercises: 

Starting position: Stand with feet & shoulders 

wide apart. 

Movement: Lower the body to a full squatting 

position slowly and rise back slowly. The 

upper limb holds the weight as the resistance. 

2. Lunge Forwards:                                                                                                   

Starting position: Subject stands in a walk 

standing position with one foot kept before the 

other one. 

Movement: The subject leans forward by 

flexing the knee and hip joints to about 90 

degrees and bringing the body directly Above 

the leg that is kept forward. Resistance in the 

form of a barbell is given over the shoulder.  

3. Step-up Exercises: 

Starting position: Stand erect with the legs 

slightly apart in front of the three inches height 

block. 

Movement: The subject step-up in the block 

with one leg and bring the other leg up there by 

straighten both the legs. Repeat with the other 

leg to begin the step on and off the block.  

  

GROUP II - Exercises for open kinetic chain 

training [All with resistance accordance with 

DAPRE system of training] 

1. Quadriceps table: The subject sits on the 

quadriceps table with the leg stop is 

positioned at the appropriate position of the 

leg to provide resistance. The subjects are 

then asked to perform full range of 

extension with full control.  

2. Calf strengthening Exercises: The subject 

is positioned in prone lying, with knee in 90 

degrees flexion and ankle in neutral. 

Weighted boots are then strapped to the 

person‘s and performs extension of ankle. 

3. Hip strengthening Exercises: The subject 

stands sideways to the multi-gym 

equipment such that the resistance string 

could be position so as to provide resistance 

to hip extension. Since the subject is 

standing erect and the block is positioned 



 

 

                                                                                      International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 03 issue 08 August 2011 

 

95 

just above knee joint, it offers resistance to 

the hip extension in short lever.  

 

DATA ANALYSIS 

The statistical analysis was done using 

independent t-test and f-test manually to 

compare the effects between the two groups 

that underwent training in closed kinetic chain 

and open kinetic chain exercises. The results 

are as follows.  

 

Vertical jump testing 

 
 Mean SD t-value F-ratio 

GROUP I 3.46 0.956  

5.9534 

 

1.412 
GROUP II 1.46 0.80 

 

 

 

VERTICAL JUMP PERFORMANCE IMPROVEMENT PATTERNS BETWEEN 

GROUP I AND GROUP II 
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Mean improvement of vertical jump performance 

 

         
 

 

Standing Long jump testing 

 
 Mean SD t-value F-ratio 

GROUP I 3.66 1.99  

3.858 

 

1.819 
GROUP II 2.13 0.88 

 

 

 

 

STANDING LONG JUMP PERFORMANCE IMPROVEMENT PATTERNS BETWEEN 

GROUP I AND GROUP II 
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                  Mean improvement of standing long jump performance 

 

    
 

RESULTS AND DISCUSSION 

Based on t-values calculated, the results are 

not consistent as shown by standard 

deviation of these subjects at 3.46 +0.956 

and 3.66+1.19 of group I, when compared to 

the group II values of 1.46+0.80 and 

2.13+0.88. 

The benefits of closed kinetic chain training 

versus open kinetic chain training concluded 

by the two pronged approach. 

Step-1: The first step is to find out the 

improvements between the groups which 

were established by using t-test. Based on t-

values calculated at 28 degrees of freedom 

the values shown that it is greater than the 

table values. This means that the closed 

kinetic chain training produces much greater 

improvements than the open kinetic chain 

training. 

Step-2: The second step is to ensure that 

even though, significant improvements are 

made by any particular modality of training, 

we make sure that there is not much of 

variations when their standard deviations  

are compared in a ratio. In short, we rule the 

possibility of inconsistent 

data by doing an F-test. The F-test values of 

V1  = 14 and V2 = 14 for P<0.05 is 2.53 

according to tables while the calculated 

values showed F values of 1.412 and 1.819 

respectively for vertical jump and standing 

long jump. Both these values are less than 

the table values and hence it could be stated 

that the values are consistent in their 

variance.  

 

The results of this study indicate that a 

significant positive correlation exists 

between closed kinetic chain strength of the 

lower limb extensors and jumping 

performance. The CKC exercises assist the 

strength of the three major muscle groups 

responsible for jumping propulsion: the 

ankle, knee, and hip extensors. 

First, CKC has been argued to be more 

―functional ―as it simulates the role of lower 

limb muscles in daily activities. The closed 

kinetic chain exercises contain more 

eccentric muscle work, which develops 

more tension in the muscle and thereby 

obtains a greater training effect.14This study 

findings shows that the results are better in 
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closed kinetic chain exercise training. 

Various studies11,15 suggested that closed 

kinetic chain exercises are safer than open 

kinetic exercises because the former place 

minimal stress on the patella femoral joint in 

the functional range of movement.  

The following quotation illustrates the 

problem with making global statements 

concerning the functional utility of CKC 

exercises: "Since the foot is usually in 

contact with the ground, activities that make 

use of this closed system are more 

functional‘‘16  

In standing long jump, jumping with 90° 

knee initial angle with free arm motion 

creates the longest distances in standing long 

jump.13 So the subjects are instructed and 

insisted the importance of the knee flexion 

during standing long jump. Jump 

performance appears to be contingent on the 

quantity and efficiency in which force is 

produced at the hip, knee and ankle joints.17 

The findings of this study are most 

important to train sports individuals 

interested in high power sports activities 

such as vertical and long jumping. The 

limitations of this study are not including a 

control group and not examining the 

mechanisms responsible for changes in jump 

performance. The results of this study 

revealed that both groups demonstrated the 

improvement in jumping performance but 

better result in closed kinetic chain exercise 

training.   

 

CONCLUSION 

Comparing the values between the groups it 

could be seen that closed kinetic chain 

training can be more easily transferred than 

the open kinetic chain training especially in 

vertical jump performance.  

The study concluded that ―Closed kinetic 

chain exercises are more effective in training 

the individuals who require jumping as a 

part of their sports activity and more useful 

in vertical jumping training which is 

important for the basketball players‖. 
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APPENDIX 

DAPRE SYSTEM OF TRAINING 

DAPRE – Daily Adjustable Progressive Resistance Exercise technique developed by Knight18 and the 

procedure as follows: 

Determine an initial working weight. (Knight suggests 6RM*) 

*RM – Repetition Maximum. 

DAPRE TECHNIQUE 
 

SET PORTION OF WORKING 

WEIGHT USED 

NUMBER OF REPETITIONS 

1 1/2 10 

2 3/4 6 

3 Full Maximum* 

4 Adjusted Maximum** 

 

 

 

Number or repetitions 

performed during set 

Fourth set* Next day** 

0-2 Decrease 5-10 lb. and perform the 

set over 

Keep the same 

3-4 Decrease 0-5 lb. Increase 5-10 lb. 

5-7 Keep the same Increase 5-15 lb. 

8-12 Increase 5-10 lb. Increase 10-20 lb. 

13 to… Increase 10-15 lb.  

 
*The number of repetitions performed during the third set is used to  

  determine the adjusted working weight for the fourth set, according  

  to the guidelines in the next table. 

**The number of repetitions performed during the fourth set is used to 

    determine the adjusted working weight for the next day, according to 

    the guidelines in the next table. 

 

 

    

 

 

 


