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Abstract

Né’la{cl%ﬁ)und: Swimming is a beneficial exercise throughout as all body muscles are activated. The
function of all systems is improved, especially the general feeling of force, as well as cardiovascular &
muscular endurance. Front crawl is the stroke commonly referred to as freestyle. This has come about
because swimmers universally adopt this stroke when competing in freestyle events (where the choice
of stroke is up to the swimmer). The most common site of injury is the shoulder, with supraspinatus
tendinopathy being the most common pathology. It has been reported that 40-91% of swimmers have
experienced shoulder pain in and around the shoulder, which may lead to functional impairments,

N Nermiirgtion of participation and disability. In the freestyle, also called the front crawl, swimming speed

is dependent upon many different interacting factors. Thoracic spine mobility is especially of
importance during the recovery phase of freestyle swimming which is characterized by a rolling
movement of minimum 45° along the longitudinal axis of the body. Decreased thoracic spine rotation
during this phase could lead to a lack in body roll, hereby requiring a larger glenohumeral horizontal
abduction motion of the swimmer and increase mechanical stress on the shoulder. 15°of thoracic
extension is required for full bilateral arm elevation, if not sufficient, shoulder overuse injuries take
place. The shoulder only achieves an overhead reach, when the thoracic spine extends. This
biomechanics is very necessary for an efficient stroke rate and also in preventing shoulder injuries. In
recreational swimmers, due to lack of emphasis in the stroke biomechanics, they are more prone to
injuries. Currently, there is no evidence indicating a relationship between thoracic mobility and
performance of the swimmers. Therefore, this study is designed to assess the effect of thoracic mobility
exercises on swimmers' performance.

Aim: To study the effect of thoracic mobility exercises on the performance of swimmers.

Objectives To study the effect of thoracic mobility exercises on:

1. Thoracic ROM.

2. Speed.

3. Stroke rate (swim cadence).

Methods: A total of 40 swimmers were included in the study as per the inclusion criteria. Outcome
measures were taken pre and post 9 sessions of thoracic mobility exercises. Outcome measures were
measuring thoracic ROM (flexion, extension and rotation), thoracic mid-curve measurement, speed and
swim cadence.

Results: The results showed that there is statistically significant difference seen in all outcome
measures post intervention in group | (p<0.05). Group C showed a statistically significant difference in
speed of the swimmers.

Conclusion: The study concluded that the thoracic mobility exercises can improve thoracic ROM
(Thoracic flexion, extension and rotation) speed, swim cadence and in turn enhancing swimmers’
performance.

Keywords: Swimmers, thoracic ROM, swim cadence, swim speed

Introduction

Swimming is also a beneficial exercise throughout as all body muscles are activated. The

function of all systems is improved, especially the general feeling of force, as well as

cardiovascular & muscular endurance 1,

m)% grawl is the stroke commonly referred to as freestyle. This has come about because
NMT. ; . . .

swimmers universally adopt this stroke when competing in freestyle events (where the choice
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of stroke is up to the swimmer). Freestyle can be divided
into the phases of entry and stretch, down sweep and catch,
in sweep, upsweep, release and recovery [,

Thoracic spine mobility is especially of importance during
the recovery phase of freestyle swimming which is
characterized by a rolling movement of minimum 45° along
the longitudinal axis of the body. Decreased thoracic spine
rotation during this phase could lead to a lack in body roll,
hereby requiring a larger glenohumeral horizontal abduction
motion of the swimmer and increase mechanical stress on
the shoulder. 15° of thoracic extension is required for full
bilateral arm elevation, if not sufficient, shoulder overuse ©1.
Since a swimmer takes thousands of strokes a practice,
compensation can really add up and even lead to injury.

In recreational swimmers, due to lack of emphasis in the
stroke biomechanics, they are more prone to injuries.
Currently, there is no evidence indicating a relationship
between thoracic mobility and performance of the

https://www.sportsjournals.net

swimmers. Therefore, this study is designed to assess the
effect of thoracic mobility exercises on swimmers'
performance.

Materials and Methods

Materials

1. Instrumental tools: Bubble inclinometer, flexi ruler.

2. Physical tools: Stopwatch, Pen, Proforma, iPhone
camera, Consent Form, other stationary items like
paper, scale pencil.

Methods: An interventional study was conducted amongst
40 swimmers which were selected as per the inclusion
criteria. Outcome measures were taken pre and post 9
sessions of thoracic mobility exercises. Outcome measures
were measuring thoracic ROM (flexion, extension and
rotation), thoracic mid-curve measurement, speed and swim
cadence.

Ethical clearance was taken from the institutional ethical committee and CTRI

registration was done.

After a detailed explanation given to the subjects .an informed signed consent

taken and they were divided into two groups:control group(group C) and
intervention group(group I).

Outcome measures were taken in the form of thoracic ROM(thoracic
flexion.extension and rotation, thoracic mid-curve via flexi-curve ruler, 100m
swim test and swim cadence.

Intervention of 9 sessions was done for group I in the form of thoracic mobility
exercises and group C continued their regular swim training sessions.The
swimmers were assessed after 3 weeks, results were noted and data analysis was
done.

Fig 1: Procedure
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Assessed for Eligibility
(n=40)

ENROLLMENT ; Excluded(n=0)

Randomized(n=40)

!

| |

Allocated to Group A Allocated to Group C

(Intervention group, n=20) ALLOCATION (Control group, n=20)
Received Thoracic mobility Received Routine Swim

exercises training sessions
I Discontinued (n=0) | ororouts Discontinued(n=0)
Analyzed post intervention of 3 V— Analyzed post 3 weeks of

weeks(n=20) ANALYSIS swim sessions (n=20)

Fig 2: Consort diagram

Session 1
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Fig 6: Extended Puppy Pose

Fig 4: Shoulder external rotation with retractions Fig 7. Cat and camel on hands
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Fig 10: Thoracic extension on foam roller :
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Fig 14: Chair Stretch

Open book stretch in siddying forming a semk-circle
Sessior3

Fig 11: Open book stretch in side lying

Exercises were adde®essiorwise
Session 2

) . ] Fig 15: Thoracic rotation in quadruped (Thread the needle
Fig 12: Snow angels in standing exercise)
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Open book stretch in half kneelingforming a semi-circle Session/
Sessio

Fig 16: Prone snow angels with thoracic extension

Sessiorb
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Sessiord

Sessiorb

Results
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Fig 20: Around the world exercise

Fig 21: Ashtang pose from Surya Namaskar

Fig 22: Reverse snow angels in standing

Table 1: Comparison of Thoracic and Performance Metrics Pre-
and Post-Intervention

Group i PRE POST
Thoracic flexion 15.70+4.06 16.05+2.89 | <0.001
Thoracic Extension 11.73+£3.36 13.4742.49 | <0.001
Thoracic rotation-right 39.05+5.27 | 49.78+5.03 |<0.001
Thoracic rotation-left 39.47+4.86 | 49.42+3.11 |<0.001
Thoracic mid- curve measurement| 6.50+ 1.44 6.06+1.69 <0.001
Speed 2.58+ 0.60 2.4610.64 <0.001
Swim cadence 146.05+38.34| 147.10+34.86 | <0.001

Fig 19: Mountain pose with touching the opposite toe
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Table 2: Comparison of Speed Metrics Pre- and Post-Intervention
for Group C

Group C Pre Post
Speed 3.20+0.72 3.03+0.74

p-Value
<0.001

Discussion

As seen in table 1 there is a statistically significant
difference in thoracic ranges of flexion, extension and
rotation. The thoracic mobility exercises included in the
study were designed specifically to improve the thoracic
ranges. As stated by F. Holzgrevel et al in the article titled
“The acute effect in performing common range of motion
tests in healthy young adults: a prospective study” in the
year 2020, increasing the ROM from 50% of maximal to
60%ofmaximal required only one or two repetitions.
Repetitive ROM provide a stretch stimulus analogous to
stretching exercises. Similar repetition-dependent acute
effects of stretch training may have resulted in improved
ROM of these swimmers [,

The exercises were designed based on the determinant of an
exercise program-FITT principle. The swimmers were made
to do the thoracic mobility exercise for 3weeks on alternate
day basis (3- 4 times a week). Intensity of the exercise
program was based on the overload and specificity
principle. The exercises chosen were specifically targeting
the thoracic spine ranges. Since, most of the swimmers were
desk job workers, the exercise protocol was new to them
and was an addition to their daily routine along with the
swimming training. Time taken per session was
approximately between 20-30 mins, which didn’t hamper
their regular schedule. The exercises were progressed with
every session using the principle of progression.
Combinedly, the type of exercises done were in continuous
repetitive manner targeting the thoracic spine that have
attributed to the differences in the thoracic ranges .
Thoracic mid-curve measurement also As stated by Shin Jun
Park et al in the article titled, “Effects of Thoracic
Mobilization and Extension Exercise on Thoracic
Alignment and Shoulder Function in Patients with
Subacromial Impingement Syndrome. A Randomized
Controlled Pilot Study”, thoracic kyphosis is defined as an
anteriorly tilted, downwardly rotated, and protracted
scapular posture and indicates a decrease in elevation of the
glenohumeral joint. As thoracic kyphosis can affect complex
shoulder functions, treatments for a neutral thoracic spine
can improve shoulder pain and function. As thoracic
kyphosis manifests as an issue not only in non-contractile
tissue responsible for maintaining the structure of the
thoracic spine but, also, in contractile tissue responsible for
facilitating movement, active therapeutic exercise is
required. A neutral position of the thoracic spine alters the
scapular kinematics, increasing the ROM [,

The swimmers were given exercises which were likely to
improve thoracic rotation that has contributed to a sufficient
body roll which is required in the recovery phase and thus
reducing the glenohumeral stress and in turn, reducing the
swim cadence. Thoracic extension contributes for a better
overhead reach which helps swimmers position their hand
improving the efficiency of the propulsion phase. Swim
speed is mainly controlled by modifying the Stroke rate
(Swim cadence) ). Hence, decrease in the swim cadence,
increases the speed.

The control group performed their regular swim sessions.
They were assessed at baseline and after 3 weeks.
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It can thus be inferred from the study that including
Thoracic mobility exercises by swimmers along with their
regular training helps in improving their speed and swim
cadence.

Conclusion

The study concluded that there is statistically significant

difference seen in Thoracic ROM (Thoracic flexion,

extension and rotation), thoracic mid-curve measurement,
speed and swim cadence of the subjects of Group I. There
was statistically significant difference seen in speed of the

subjects of Group C.

1. There was no statistically significant difference seen in
thoracic ROM (thoracic flexion, extension and
rotation), thoracic mid-curve measurement of the
subjects of group C.

2. Therefore, thoracic mobility exercises can be used as an
intervention program to improve thoracic ROM,
thoracic mid-curve, speed and swim cadence for better
swimming performance.
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