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ABSTRACT

Background: Swimming is a great sport
enjoyed by all age group at all level of ability
that combines upper and lower limb strength. It
could be a recreational and extremely
competitive sport which requires a high level of
training and performance. There is various
power and stamina based exercise in order to
increase performance of athlete as per their
physical properties. Plyometric exercise, as it is
a type of exercise which helps work every
muscle of an athlete used as an effective method
in increasing power and speed capacity of
athlete. It involves quick, explosive movement
designed to increase speed, agility, balance, co-
ordination and power.

Objective: The aim of the study is to analyze
the effects of plyometric exercises to get better
speed and agility improvement in young
beginner swimmers.

Study design: A randomized controlled trial
Methods: In a 6-week study, 30 young beginner
male swimmers were studied. They were
divided into 2 groups by a simple random
sampling  (Lottery method); Group A:
Plyometric exercise program and Group B:
Control. Pre and post treatment data was
collected and analyzed using SPSS 22.0. Paired
and unpaired t test were used to find out the
significance of the treatment.

Results: A significant improvement in Speed
and Agility (p<0.05) after the treatment were
found.  Greater  statistically  significant
improvement was seen in Group A as compared
to Group B.

Conclusion: The study concluded that
Plyometric exercises are effective to improve
speed and agility in young beginner swimmers.

Keywords: Plyometric, Speed, Agility,
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INTRODUCTION

Some players are seeking to win a
competition or improve previous
performance. So, training is a process by
which a player is prepared for the highest
level of performance possible. When we are
talking about physical performance, it
means the performance of our body to
sustain our daily routine. The intent of the
training is to increase the player’s ability
and work capacity to optimize the player’s
performance.YSwimming is a great sport
enjoyed by all age groups at all level of
ability that combines upper and lower limb
strength .So that it demands a high level of
training commitment from a young age.®
There are four styles of swimming freestyle,
backstroke, butterfly and breaststroke.
Swimming is a sport done in water through
the synchronized movement of the limbs
and the body.®) The Performance in
swimming depends on generating propel
power and minimizing the resistance to
move into the water.) It could be a
recreational and extremely competitive sport
which require a high level of training and
performance that is why overuse of muscles
lead to injuries to swimmers. Prevalence of
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injuries in the swimmers is more frequent in
the shoulder area 37% than knee area with
28% and foot & ankle with 19 % rate. ®
There is various power and stamina based
exercise in order to increase the
performance of athlete as per their physical
properties. Plyometric exercise, as it is a
type of exercise that helps work every
muscle of an athlete used as an effective
method in increasing the power and speed
capacity of an athlete.® Plyometric training
(PT) was introduced by Verkoshanski as a
training mode to enhance explosive strength
in exercise.(” It involves quick, explosive
movement designed to increase speed,
agility, balance, coordination and power.
The goal of the exercise is to decrease the
amount of time in between these
movements. So an athlete can become faster
and more powerful.

It is a powerful movement involving
an  eccentric  contraction,  followed
immediately by an explosive concentric
contraction This is accomplished through
the stretch-shortening cycle or an eccentric-
concentric coupling phase.® 1

Plyometrics involve both lower
extremity (LE) and upper extremity (UE) as
a part of functional movement patterns and
skills when performing the sport. It is a
stretch shortening cycle (SSC) by using a
lengthening movement (eccentric) which is
quickly followed by a shortening movement
(concentric).“? Three phases of plyometric
exercise:1]The eccentric phase: The first
stage of a plyometric movement can be
classified as the eccentric phase, but it has
also been called the deceleration, loading,
yielding, countermovement, or cocking
phase. This phase increases muscle spindle
activity by pre-stretching the muscle before
activation. 2] The amortization phase: This
phase involves dynamic stabilization and is
the time between the end of the eccentric
contraction and the initiation of the
concentric contraction (the unloading or
force production phase). A prolonged
amortization phase results in less-than-
optimum neuromuscular efficiency from a
loss of elastic potential energy. A rapid

switch from an eccentric contraction to a
concentric contraction leads to a more
powerful response.3] The concentric phase:
The concentric phase: occurs immediately
after the amortization phase and involves a
concentric contraction resulting in enhanced
muscular  performance following the
eccentric phase of muscle contraction. This
occurs secondary to enhanced summation
and reutilization of elastic potential energy,
muscle potentiation, and contribution of the
myotatic stretch reflex. Some plyometric
exercises: Box jump-up, Squat jump,
Lunges jump/split squats, Butt kicks, Tuck
jumps,Lateral, front-back hops, Depth ,drop
jumps, Hurdle jump and many more
exercises, 113

Some studies suggest an effect of
plyometric training in different types of
sports. Although there was some study
concluded plyometric effects on speed,
balance, strength, agility, endurance in
different sports and different types of
athletes. So need of the study is to find out
the effect of plyometric exercise on speed
and agility specifically in the young
beginner group. The aim of the study is to
analyze the effects of plyometric exercises
to get better speed and agility improvement
in young beginner swimmers.

Hypothesis: Null hypothesis [Ho]: There
will be no significant effect of plyometrics
on speed and agility in young beginner
swimmers. Alternative hypothesis [H1]:
There will be significant effect of
plyometrics on speed and agility in young
beginner swimmers.

REVIEW OF LITERATURE

Sajjan paletal (2020)conducted an
experimental study on 120 subjects
on”effects of plyometrics and pilates
training on physical fitness skill of male
karate athletes” and they concluded that
plyometric training have more positive
effect on agility, power and speed in karate
athelets.

Mr. R. Prathap (2011) conducted an
experimental study on “A study on the
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effectiveness of a six week plyometric
training program on agility” and concluded
that the significant improvement in agility
performance was obtained in the
experimental group in corporate with six
week plyometric training program for male
athletes.

Marco beato, mattia bianchi, et.al (2017)
conducted  randomized group trial on
“effects of plyometric and directional
training on speed and jump performance in
elite youth soccer players” on 20 subjects
for 6 weeks and this study showed that
short-term protocols are important and able
to give meaningful improvements on power
and speed parameters in a specific soccer
population.

Roshani S. Patel, Amit Sharma, et.al
(2019) conducted RCT on” Effect of
Strength Training on Performance of Young
Competitive swimmers” on 60 subjects for 6
weeks and concluded that There is a
significant improvement on the performance
of young competitive swimmers with
specific exercise regimes to improve stroke
rate and 50m Kkicking speed that may be
increased swimming performance in
freestyle.

MATERIALS AND METHODS

Randomization:

Research design: A randomized controlled
trial

Sample design: Simple Random Sampling
(Lottery method)
Study population:
swimmers

Sample size: 30 Participants Group A:
15subjects (Plyometric Exercise Program)
Group B: 15subjects (Control Group)

Study setting: Sardar Patel Ramat Gamat
Sankul Gymkhana, Patan, Gujarat.

Study duration: 6 months (September 2021
to February 2022).

Treatment duration: 6 Weeks

Young  beginner

Inclusion criteria

1. Male

2. Beginner participants (who have been
joined swimming from last 1 week to 1
month)

Age: 18 to25

Normal BMI (18.5-24.9 kg/m?)
Participants who are willing to be part of
study.

ok w

Exclusion criteria

1. Participants with the age group of below
18 or above 25 years.

2. Any pain, inflammation, acute/subacute
sprain or strain

3. Any joint instability

4. Any muscle contractures or deformity.

Assessed for eligibility [n=43]
Exclusion [n=13]

Randomised [n=30] by lottery method

Experimental group (n=15)

Pre assessment
At day 1[n=15]

Post as@essment
At 6 weeks [n=15]

Control group (n=15)

Pre assessment
At day 1[n=15]

Post assessment
At 6 weeks [n=2]
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Ethical approval was generated from
the Institutional ethical committee and the
participants gave an informed written
consent signed. All thirty participants’
demographic data were recorded. The
participants were divided into two groups

i.e. Group A and Group B by simple
randomize sampling by lottery method.
Group A will be given plyometric
exercise program & Group B will continue
their regular general body exercises, warm
up and cool down as they are in the control

group.

INTERVENTION DESIGN [For 6 weeks (5 days/week)]

Table no.1 Treatment protocol

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 WEEK 6
standing jump and reach Long jump Lateral cone hopes Drop jump Lateral jump over Diagonal cone hops

(10 rep 2 sets) (10 rep 3 sets) (15 rep 3 sets) (15 rep 3sets) | barrier (15 rep 3 sets) (20 rep 3 sets)

Forward and backward Snowboard hops Butt kick jump Depth jump Diagonal cone hops Box jump
ankle hops (10 rep 2 sets) (10 rep 2 sets) (20 rep 3 sets) (15 rep 3 sets) (15 rep 2 sets) (15 rep 3 sets)

Lateral ankle hops Lateral cone hops Drop jump Lateral jump Plyo jacks Explosive step up
(10 rep 2 sets) (10 rep 2 sets) (10 rep 2 sets) over barrier (20rep 3 sets) (15 rep 3 sets)
(10 rep 2 sets)

Split squats Butt kick jump Depth jump Plyo jacks Box jump Hexagonal drill

(10 rep 2 sets)

(15 rep 2sets)

(10 rep 2 sets)

(15 rep 2 sets) (10 rep 2 sets) (15 rep 3 sets)

Data collection procedure: Data will be
collected at baseline and at the end of 6
week straining. Follow up will be taken at 6
months. The participants underwent a
detailed pre evaluated assessment which
obtained information about demographic
data, examination and functional outcomes.
Outcome measures: 30m Dash test
Illinois Agility Test

Statistical Analysis

The data were tabulated and
participated to statistical analysis using
SPSS 22.0 software for windows and
analysed with paired t test and unpaired t
test. After treatment the result showed a
significant improvement (p < 0.05) in terms
of increase speed and agility.

RESULTS
Table no.2: Intragroup comparison of pre —post treatment of both groups
Group A Group B
Pre- Post- t p- Outcome Pre- Post- t p-
Outcome Treatment Treatment value | value Treatment Treatment value | value
Mean SD Mean SD Mean SD Mean SD

30m Dash | 5.46+0.89 4.24+0.20 4.96 0.00 | 30m Dash | 6.12+1.01 6.19+ 1.17 -0.56 0.58
Test Score Test Score
Illinois Agility | 19.52+0.91 16.74+0.95 7.01 0.00 Ilinois Agility | 20.41+1.81 20.24+ 1.76 1.78 0.96
Test Test

2 Group A x5 GroupB

20 20 -+

15 15 - B Pre treatment

M Pre treament
10 post treatment 10 - m Post
treatment
5 - 5
0 - 0 -
30mDT AT 30mDT IAT
[Graph-Intragroup comparison of pre-post treatment of both groups]
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Pre and post treatment data of participants
of both groups were noted. All statistical
analysis was done using SPSS 22.0
software. Descriptive analysis was obtained
by using Mean & SD. The intergroup
comparison between group A and B of pre-
post treatment of outcomes were done by
unpaired t test. The intragroup comparison
between both group of pre post treatment of
outcomes were done by paired t test.

DISCUSSION

The aim of the study was to improve
speed and agility in young and beginner
swimmers. This study carried out using
plyometric exercises on the 30 subjects as
per inclusion and exclusion criteria and
divided into 2 groups. Plyometric exercises
were given for 6 weeks to improve speed
and agility in young beginner swimmers.
The result of the present study demonstrated
that improvement in speed and agility after
6 weeks of plyometric exercises in group A
but there was no significant improvement of
speed and agility in Group B. So, the null
hypothesis is rejected and the experimental
hypothesis is accepted here.

One of the important factors for
swimmers that they need lower body
strength that helps to propel forward along
with stabilizing the trunk and streamlining
the body. 14 As swimming needs power and
stamina it would be effective some type of
exercise. One of those activities is
Plyometric exercise which is based on to
improve speed, agility, coordination and
balance, strength in athletes.

Plyometric exercises always follow
the same specific sequence: 1) landing
phase 2) An amortization phase. 3) Take
off. The landing phase starts as soon as the
muscles start to experience an eccentric
contraction. Inadequate strength will result
in a slow rate of stretch and less activation
of the stretch reflex. The amortization
phase, the time on the ground, is the most
important part of a plyometric exercise. It
represents the turn around time from landing
to take off and is crucial for power
development. If the amortization phase is

too long, the stretch reflex is lost and there
is no plyometric effect. The take off is the
concentric contraction that follows the
landing. During this phase the stored elastic
energy is used to increase jump height and
explosive power.(%)

The reason behind the improvement
in speed and agility can be because of
strength training there was an increase in
muscle force of slow and fast twitch muscle
fibers that lead to improvement in strength
and produce maximal and explosive forces
are required for swimming performance.

In this study subjects were divided
into two groups (A & B). Group A was
interventional group in which plyometric
exercises were given for 6 weeks to
participants. Group B was control group. In
this study 30m DT and IAT were used as
outcome measures. Though a significant
improvement was found after treatment
period in group A. Group A showed greater
improvement in 30DT and IAT score.(p
value < 0.05).Thus this study is fail to reject
null hypothesis.

Limitation

1. Long term follow up was not taken.

2. The study includes treatment period of 6
weeks only.

3. The study involves small sample size.

4. The study includes only male because
interpretation of outcomes is different
for female.

Suggestions and recommendations

1. The study can be done with long term
follow up.

2. The study can be done with longer
treatment duration.

3. The study can be revised involving a
larger sample size.

4. Further studies can be done using the
same intervention procedures for
females only or both males and females.

CONCLUSION

There is a significant improvement
in outcome measures in Group A. So the
current study concludes that there is
significant improvement in speed and agility
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in young beginner swimmers in the
experimental group (Group A) after 6 weeks
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