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Abstract

Background: Scapular stability and optimal shoulder function are critical determinants of throwing performance and injury
prevention in javelin throwers. Conventional exercise programs have been widely used to improve shoulder strength and
function; however, targeted interventions such as Closed Kinetic Chain (CKC) exercises and advanced Thrower’s Ten (TT)
exercise protocols may offer added benefits by enhancing neuromuscular control and dynamic stability of the scapulothoracic
and glenohumeral systems.

Objective: To compare the effects of Closed Kinetic Chain exercises combined with a conventional exercise versus advanced
Thrower’s Ten exercises combined with conventional exercise on scapular stability and functional throwing performance in
collegiate young javelin throwers.

Methods: Forty male collegiate javelin throwers aged 18-22 years were randomly allocated into two intervention groups.
Group A received a CKC exercise program integrated with conventional conditioning, while Group B performed advanced
Thrower’s Ten exercises alongside the same conventional exercise protocol. Interventions were conducted over an 8-week
period, with sessions held 4 times per week. Outcome measures included functional throwing performance index and modified
lateral scapular slide test. Pre- and post-intervention assessments were performed.

Results: Both intervention groups demonstrated significant improvements in scapular stability and functional throwing
performance after the 8-week training period (p < 0.05). Group B (advanced Thrower’s Ten + conventional exercise) showed
greater enhancements in dynamic scapular control and throwing distance compared to Group A (CKC + conventional exercise)
(p < 0.05). Additionally, the Thrower’s Ten group exhibited superior gains in rotator cuff endurance and proprioceptive
function.

Conclusion: Incorporating advanced Thrower’s Ten exercises alongside conventional training appears to produce more
pronounced improvements in scapular stability and functional throwing performance in young collegiate javelin throwers than
Closed Kinetic Chain exercises combined with conventional exercise. These findings support the use of sport-specific, multi-
planar strengthening protocols in the conditioning programs of overhead athletes to optimize performance and reduce injury
risk.

Keywords: Scapular stability, javelin throwers, closed kinetic chain exercise, Thrower’s Ten exercise, functional
performance, collegiate athletes

Introduction scapulohumeral rhythm, force transfer, and deceleration
The javelin throw is a highly technical track and field event during throwing.

that requires explosive strength, biomechanical efficiency, Therefore, targeted scapular stabilization exercises are
coordination, and precise timing. Effective throwing important for improving neuromuscular control, enhancing
involves a sequential transfer of energy from the lower performance, and preventing injuries. Exercise approaches
limbs through the pelvis, trunk, shoulder complex, arm, and such as Advanced Thrower’s Ten and closed kinetic chain
hand. This proximal-to-distal kinetic chain enables athletes training program are commonly used to improve shoulder
to maximize javelin velocity while maintaining accuracy stability, proprioception, strength, and endurance in
and control during release. overhead athletes.

Young javelin throwers are vulnerable to scapular The Advanced Thrower’s Ten program combines scapular
dysfunction due to repetitive overhead movements, strengthening, rotator cuff conditioning, core stability, and
inadequate conditioning, and improper training progression. sport-specific movements to optimize kinetic chain
Fatigue or weakness of scapular stabilizers, particularly the efficiency and throwing mechanics. Closed kinetic chain
serratus anterior and lower trapezius, may impair exercises improve shoulder stability by promoting muscle
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co-contraction, proprioceptive feedback, and joint control,
while unstable surfaces may further enhance neuromuscular
adaptations. Conventional functional exercises also support
improvements in scapular alignment, flexibility, strength,
and coordination.

Scapular function can be assessed using the Lateral Scapular
Slide Test, while throwing performance can be evaluated
through the Functional Throwing Performance Index, which
measures throwing accuracy and functional efficiency.

Objectives of the study

= To evaluate the effect of Advanced Thrower’s ten
exercises on scapular stability among collegiate javelin
throwers.

= To evaluate the effect of Closed Kinetic Chain
exercises on scapular stability among collegiate javelin
throwers.

= To evaluate the effect of Advanced Thrower’s ten
exercises on functional throwing performance among
collegiate javelin throwers.

= To evaluate the effect of Closed Kinetic Chain
exercises on functional throwing performance among
collegiate javelin throwers.

* To compare the effect of advanced thrower’s ten
exercise verses closed Kkinetic chain exercise on
scapular stability and functional throwing performance
among collegiate javelin throwers.

Methodology
Study Design
Pre-test and Post-test Experimental study design.

Study setting

The study was conducted Outpatient department in KG
College of physiotherapy and KG Sports ground,
Saravanampatti, Coimbatore.

Study duration

The study was conducted over a period of 6 months. The
duration of training was 6 weeks. The frequency of the
training is 5 times a week and each training was a period of
60 minutes.

Study sample & subject
40 male collegiate javelin throwers were included based on
the inclusion and exclusion criteria.

Sampling method

All 40 subjects who satisfied inclusion and exclusion
criteria were randomly selected and assigned equally into
two groups. Group A (n=20) and Group B (n=20) by using
simple random sampling method.

Inclusion criteria

The study included active male collegiate javelin players
aged 18-23 years with more than one year of throwing
experience. Participants had competed in at least 2-3 events,
were not involved in any specific strength training
programs, and were willing to participate voluntarily in the
research.

Exclusion criteria
Participants were excluded if they had a history of
musculoskeletal, cardiovascular, or neurological disorders,
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scapular dyskinesia, capsulitis, tendinitis, recent surgery, or
upper limb fractures. Individuals unwilling to participate or
those with irregular training schedules were also excluded
from the study.

Variables

Independent variables

= Advanced throwers ten exercise.
= Closed kinetic chain exercise

Dependent variables
= Scapular stability.
= Functional throwing performance.

Outcome measures
= Modified lateral scapular slide test.
=  Functional throwing performance index.

Procedure

Participants were informed about the study protocol, risks,
and rights before providing written consent. Demographic
details, injury history, and training status were collected
through a questionnaire. Forty male collegiate javelin
players underwent pre-test assessment of scapular stability
and throwing performance using the Modified Lateral
Scapular Slide Test and Functional Throwing Performance
Index.

Forty eligible participants were randomly divided into
Group A and B (n=20 each). Group A performed Advanced
Thrower’s Ten exercises (rotator cuff tubing, full can, rows,
curls, triceps extension, wrist exercises, and lateral slides).
GROUP B received closed kinetic chain exercises (one-leg
stance, low row, scapular clock, wall washes, push-ups, and
seated push-ups), Both groups followed 60-minute sessions
including warm-up, conventional exercises, intervention,
and cool-down.

Advanced throwers ten exercise
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Side lying external rotation strengthening

Closed kinetic chain exercise

Push - UP



Conventional exercise

— e

/ P .
Hurdle step exercise

Table 1: Demographic data age group classification for group A &

B
S.no Age Groupa(n=20) | Groupb (n=20)
1 18-20 15 16
2 21-23 5 4

Table 2: Comparison of post test values of modified lateral
scapular test of group A & B

Mean Standard ‘T
S.no| Dbp Mean . o

difference deviation | value
1 |Groupa| 1.825 0.1702

0.3145 7.1208
2 |Groupb| 0.868 0.1002

Table 3: Comparison of post test values of functional throwing
performance index of group A & B

Mean Standard ‘T
S.no | Dbp Mean . o
diference deviation | Value
1 |GroupA| 69.3 5.17
3.85 2.3372
2 |Group B| 65.45 5.25
14
1.82
12
1
0.86
08
06
04
02
0
PRE-TEST POST-TEST

Graph I: Comparison of post — test values of modified lateral
scapular slide test
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Graph — 11: Comparison post — test values of functional throwing
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Results

Tables | summarize the age characteristics of participants in
Groups A and B. Within-group analysis using paired t-tests
revealed statistically significant improvements in both the
modified lateral scapular slide test (Group A: t=7.6006;
Group B: t=8.2122) and the functional throwing
performance index (Group A: t=34.1223; Group B:
t=20.2921) following the intervention.

Between-group comparison using unpaired t-tests identified
significant differences in post-intervention scores for the
modified lateral scapular slide test (t=7.1208) and functional
throwing performance index (t=2.3372). While both
interventions were effective, the addition of the Advanced
Thrower's Ten exercise program to conventional training
produced superior gains in scapular stability and throwing
performance, thereby supporting the study's alternative
hypothesis.

Discussion

The present study compared the effects of Advanced
Thrower’s Ten (ATT) versus Closed Kinetic Chain (CKC)
exercises, combined with conventional training, on scapular
stability and functional throwing performance in collegiate
javelin throwers. Although both interventions produced
significant improvements, the ATT group achieved greater
gains in scapular stability and throwing performance,
suggesting superior effectiveness for overhead athletes.

The enhanced outcomes with ATT exercises may be
attributed to their sport-specific design, incorporating
progressive resistance, multiplanar movements, and
eccentric muscle training. These adaptations improve rotator
cuff and scapular stabilizer strength, endurance,
neuromuscular control, and shoulder stability, particularly
during the deceleration phase of throwing. CKC exercises
likely improved performance by increasing proprioception,
co-contraction of shoulder stabilizers, and dynamic scapular
control through weight-bearing activities. Both programs
may enhance Kinetic chain efficiency and energy transfer
during throwing; however, the greater benefits observed
with ATT exercises indicate that their focus on overhead
movement patterns provides a more effective approach for
improving functional performance and reducing injury risk
in collegiate javelin throwers.



Conclusion

This study compared the effects of Advanced Thrower’s
Ten (ATT) versus Closed Kinetic Chain (CKC) exercises,
each combined with conventional training, on scapular
stability and functional throwing ability in collegiate javelin
throwers. Forty participants were randomly assigned to ATT

or CKC groups,

with outcomes assessed using the

Functional Throwing Performance Index and the Modified
Lateral Scapular Slide Test.
Both groups demonstrated significant post-intervention

improvements.

However, the ATT program produced

greater gains in scapular stability, functional throwing
performance, strength, and injury prevention than the CKC
program, indicating that ATT exercises are a more effective
training strategy for collegiate javelin throwers.
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