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Objectives:

1. To study effects of kinesio tape, rigid tape and no-tape on electromyographic of

scapular muscle during overhead activities in athletes

2. To study effects of kinesio tape, rigid tape and no-tape on kinematic during

overhead activities in athletes.

Method: The participants were twenty overhead university athletes from various
types of sports; softball, volleyball, badminton, tennis, swimming and water-polo. Their
muscle activities were captured and tested by surface electromyography and kinematic data
were tested by motion analysis system for measurement of angle of shoulder external
rotation, shoulder internal rotation and velocity of throwing. In this experiment, there were
three types of test condition; kinesio taping, rigid taping and no tape. Each type of taping
would be performed five times. Athletes had to sit on a chair with a belt tighten their body
and left arm while throwing the ball to the target point.

Results: The data analysis using one-way ANOVA showed no significant change in

results due to different types of tape on EMG and kinematic readings. (p>0.05)

Conclusion: Although there was no significant effect difference in both types of
taping but the observed tendency was that kinesio tape was more likely to increase muscle
activity of lower trapezius and serratus anterior while, rigid tape tended to decrease muscle
activation of upper trapezius, serratus anterior during overhead activities in athletes.
Combination of both kinsio tape and rigid tape demonstrated the decreasing tendency of
shoulder external rotation angle This is the preliminary research to provide the alternative

method for prevention of injury in overhead activity in athletes.
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CHAPTER |
INTRODUCTION

Background and Rationale

Athletes who usually perform an overhead activity includes, volleyball
players, racquet sports, swimmers and throwers (baseball, softball) . The intensely
perform overhead activity in these athletes may easily cause injury and functional
abnormality.(1) Performing overhead activity, scapular would have main
function as follow; 1.to be the stabilizer of the glenohumeral movement, 2. become
retraction and protraction at the thoracic wall, 3. cause elevation of acromial, 4. be
the origin and insertion of the muscles and 5. be the connector of kinetic chain to
send force and energy from leg and body to arms(2). Comparative study of scapular
movement during performing overhead activities in athletes and normal people
showed that humeral elevation in athletes indicated an increase of the upward
rotation, internal rotation and retraction of scapular to the higher rate of normal
people(reference: Myers JB et al) . The coordination between scapular and humerus
is one of the most important function especially when performs overhead activity
with high power and intensity. Therefore, in order to have the perfect movement
while performing overhead activity, the athletes need to have the proper control of

neuromuscular function.

Figure 1.1 Transfer of energy and force from the base of support, ground to
hand(2).



When the athlestes perform overhead activity, trapezius and serratus interior
muscle will help to protect an emergence of impingement syndrome of subacromial
tissues. Kibler WB and McMullien. J (3) in 2003, presented a possibility that could
happen when the athletes immoderately perform overhead activity that could lead
to the failure of these 2 muscles and could possibly lead to the shoulder
impingement. Moreover, Ludewig (4) discovered that overuse of upper trapezius
muscle would over work in people who have shoulder impingement syndrome.On
the other hand, lower trapezius and serratus anterior muscle were decreasing their
working functions. In 2005, Tai had done the further study (5) indicated that lower
trapezius muscle will become fatique in professional baseball players who have the
chronic injury at the shoulder. At the same year, Ebaugh (6) performed the study of
overhead activity in 20 healthy people. He allowed the subjects to do overhead
acitivities until their muscle around shoulder become fatique then, determined the
scapulotharacic and glenohomeral kinemetics. The EMG reading showed that lower

trapezius became fatique.

These studies demonstrated the overload activity of muscles around
shoulder could result in injury of subcromial tissues . Furthermore, prevention of an
imbalance of muscle activity leading to scrapular dyskinesis in a group of scapular
rotator might be able to reduce the incidence of an emergence of impingement
syndrome. (3,7). Among the proposed modalities, taping is the most applicable and
popular method for protecting muscle from injury. Taping has been used for
treatment, rehabilitation and preventing muscle injury from sports activity.

Normally, taping has been used for the limitation of movement and helped
to stabilize joint after the injury. At the present time, there are three main types of
tape that have been used; 1. rigid tape 2. elastic tape 3. kinesiology tape. Rigid tape
is the number one widely use type of tapes in today sports. Normally, taping has
been used for supporting joints or other parts of body, preventing injury or limiting
the movement. However, elastic tape contains some flexibility but it has no recoil
force which is suited for supporting the muscle. The last type of tape is kinesio tape,
founded by Dr.Kenzo Kase in 1920. The tape has special characteristics because the
tape surface was designed to imitate human skin. It was produced by light and
porous cotton. In addition,the tape has a really high flexibility. It could be stretched
about 130-140% from the normal size. More important, it can recoil back to the

normal size.



There are many researchers who try to use special properties of these three
tape types to enhance athletes performance. In 1995. Host (7) used rigid tape taping
as well as rehabilitation program to help cure shoulder impingement syndrome
patient. The results proved that athletes could return to perform overhead activity
without pain. Selkowitz DM et al. (8) compared the cases between taping and not
taping in overhead activities of shoulder impingement syndrome patients. By taping,
upper trapezius performance decreased while lower trapezius increased. However,
when Cool AM (9) applied the same approach in healthy participants, there was no
changes in EMG activity. Mcconnell J (10) studied the application of the rigid tape
taping at the angle of shoulder external and internal rotation. The results indicated

that shoulder external rotation decreased while shoulder internal increased.

There were no previousresearch that studied about changes of muscle
activity after taping in each kind of tape while performing overhead
activities.Therefore, this research is interested in the study of effect taping on
electromyography and shoulder kinematic during overhead activities in athletes. The
studied result will be used to benefit athletes who usually perform overhead
activities in order to, prevent possible injuries and could be used for treatment

during rehabilitation program.

Research questions

Primary research question: What are the effect of scapular taping using
kinesio tape and rigid tape on electromyography signals of upper trapezius, lower

trapezius and serratus anterior during overhead activities in healthy athletes?

Secondary research question: : What are the effect of scapular taping using
kinesio tape and rigid tape on kinematics studies of upper trapezius, lower trapezius

and serratus anterior during overhead activities in healthy athletes?

Objective

1. To study effect of scapular taping using kinesio tape and rigid tape on
electromyography signals of upper trapezius, lower trapezius and serratus anterior
during overhead activities in healthy athletes.

2. To study effect of scapular taping using kinesio tape and rigid tape on
kinematics studies of upper trapezius, lower trapezius and serratus anterior during

overhead activities in athlete.



Hypothesis

There are differences of electromyography signals and kinematics activity of

upper trapezius, lower trapezius and serrtus anterior using kinesio tape and rigid tape

during overhead activities.

Conceptual framework

Sport rigid tape

N
gLy

Athletes with

overhead actvity

Overhead activity

Kinesio tape

P
+

g : e
Upper Trapezius \'l', Serratus Anterior (:—} Lower Trapezius (=)

Muscle actwity change

Scapular rhythm

Overhead performance

Limitations of the research

1. The overhead activity for the athletes in this study was performed as
seated activity so that other part of the body will not influence the shoulder activity.
Therefore, the performance might be different from their type of sport

2. The balls with the same size were used regardless of the athletes sport

types.
3. The participants were healthy athletes.



Key words

Overhead activities
Scapular taping
Kinesio tape

Rigid tape
Electromyography

Kinematic

Operational definition

Overhead activities — The movement position of arm above head or

overhead, the movement will immediately move from backward to frontward.

Electromyography (EMG) - The detection method of muscle evaluation and

motor neurons function. It will detect electrical signal transmit from motor neurons.
and transform into graph during muscle contraction. There are many ways to detect
the signal such as surface EMG and needle EMG.

Taping — The process of taping on human skin as a treatment and protection
from injury during sport performances. Many types of tape are widely used such as
rigid tape, elastic tap and kinesio tape

Kinesio Tape - It was founded by Dr. Kenzo Kaze in 1970. It is a tape made
from cotton that has thin texture as human skin with high flexibility and retraction
quality. It can be stretched up to 130-140% compare to its original size. This tape
has been used for managing the movement of muscle, increase circulation, reduce

pain and increase propioception.

Expected benefit and application
1. To learn the effect of taping with rigid tape and kinesio tape on upper

trapezius, lower trapezius and serratus anterior during overhead activities

2. Kinematic in overhead activities will demonstrate how the neuromuscular
function of the shoulder during overhead activity.

3. The finding will be used for protection of injury, rehabilitation from injury in

athletes who usually perform overhead activities.



CHAPTER Il
LITERATURE REVIEW

Functional anatomy and biomechanics of the shoulder joint complex in
overhead activities

The shoulder joint is the most complex movement joint in the body.
The stability of glenohumeral joint normally comes from the soft tissues surrounded
them. This includes the rotator cuff and ligaments. The stability of glenohumeral
joint usually comes from dynamic stabilizers more than the static stabilizers (11-13).
The primary static stabilizer is considered as anterior band of the inferior
glenohumeral joint. While the large portion of dynamic stability was provided by
rotator cuff musculature. In this case, subscapularis, supraspinatus, infraspinatus, and
teres minor are classified as the rotator cuff musculatures. In addition, all of them
originated from the anterior aspect of the scapula and insert on the head of the
humerus. Because of the nature of the structure, rotator cuff musculature is a really
important for positioning the glenoid and the head of the humerus in to the place
and also allowing a great amount of range of motion during the providing of
stabilization optimal at the glenohumeral joint. The responsibility of the rotator cuff
muscles is to create rational force at the shoulder at the time of overhead activity.
During the deceleration phrase of the throwing motion, the main concentric
contraction of the scapularis for increasing the velocity while throwing as well as the
eccentric contraction of the rotator cuff musculature, in order to reduce the
tremendous pressure that placed on the shoulder.

In athletes who perform overhead throwing motion, the stress caused
at the GH joint by the distracted of shoulder while performing is equal in
approximate of the weight of their body. At the time that the intensity of the
throwing motion is increasing, the level of eccentric activity of the RC musculature
also rising in systematic fashion in order to compensate the pressure that created.
Under the circumstances, the risk of injury is increasing because of an unable of the
body to absorb the stress placing on the soldier. In order to allow a great number of
ROM and the satisfying level of stability in GH joint, the shoulder complex should
work relatively well together. The stress on the GH joint at the dominating side
during the throwing activity are extremely strong and collecting from the repetition of
throwing activity prolong period of time. These repetitive stresses causing the fatigue

of rotation in cuff musculatures and cause the soldier to become dysfunction and



causing throwing mechanics. The athletes who perform overhead throwing are fragile

to injury in the shoulder complex, more importantly to the RC musculatures and the
GH joint.

suprahumeral ~ acromioclavicular

articulation (AC) joint sternoclavicular
/ / (SC) joint
bicipital groov&
—
glenohumeral f@:’
(GH) joint (X —
‘(’_

scapulothoracic
(ST) articulation

Figure 2.1 Shoulder joint complex

Scapular is the most important part that helps to connect the core of
body to the shoulder joint complex and to the hand. Kibler, WB (2) presented that
when people perform overhead activity, scapular will have the main functions as
follows. 1. Becomes the proximal stabilizer of the glenohumeral movement. 2.
Becomes Retraction and protection at thoracic wall. 3. Lifting acromial. 4. Become
the origin and insertion of muscles. 5. Becomes a connector of the kinetic chain in
order to send force and energy from legs and body to arms. Studies have accurately
documented the composite three-dimensional motions of the scapula in association
with arm movement and throwing (14-17). Normally, scapula can move into many
directions; elevation, depression, abduction, adduction, anterior tilt, posterior tilt,
lateral (upward) rotation and medial (downward) rotation. Moreover, each movement
will have specific muscles to control the movement. Scapulohumeral rhythm, the
movment that scapular and humeral relatively perform. At the same time,
sternoclavicular joint and scromioclavicular joint also effect the scapulohumeral

rhythm too.



Elevation
Abduction » Adduction

Lateral rotation

Depression
N~

Medial rotation

Figure 2.2 Motions of scapulothoracic joint. (13)

When humeral elevated 0-30° scapular will not move. On the other hand,
when it elevated 30°- 90°, upward rotation and abduction will occur, 1° movement of
scapular will equal to 2° of humeral elevation. Furthermore, when the movement
was performed over 90°, coracoclavicular ligament will be pulled the clavicle back
which caused the clavicular upward rotation. At this point, 1° movement of scapular

will equal to 1° of humeral elevation.

g/A\N
Y

Figure2.3 Scapulohumeral rhythm

There are three main muscles that perform in Scapula rotation movement;
upper fiber of trapezius (UT), lower fiber of trapezius (LT) and serratus anterior (SA). In
addition, The upper trapezius muscle will pull the acromion (insertion of UT) up, The
lower trapezius will pull scapular spine downward and serratus anterior will pull
inferior angle of scapula forward. Over all, these three muscles performance will

result in an upward rotation.



Figure 2.4 The muscles force to generating scapular rotation.(13)

Biomechanics of overhead activities

The overhead throwing can be divided into 6 phrases; wind-up, stride,
arm cocking, arm acceleration arm deceleration and follow through(18, 19). This
inspired this thesis to study effectof taping to help athletes of overhead throw
activity. More importantly, this thesis will be concern more about the shoulder
activity and not concern about the leg and body movement in order to see clearly
about the function of overhead throwing concerning shoulder movement to see the
action and possibility of injury as follow, firstly, wind-up as the starting position of the
thrower and the ball is hold in front of the body on the hand that will throw the ball
by using low forces, speed and muscle activity. Second phase is, stride, at this phase
the shoulder rotate externally and the abduction of both soldier horizontally at this
step the problem of shoulder impingement and shoulder control problems can
occur easily due to this action so that the athletes have to be careful about
performing. Third, arm cocking, at this position the arm cocked back during this
movement that the shoulder muscle are important during this phrase of movement,
the muscle work together to stabilize the scapula and position of the humeral head
to be proper but if the dysfunctional of the scapular occur, the induce of the
addition stress can happen to the stabilizer of the anterior shoulder. Forth, arm
acceleration which it is the phrase of the movement that the athletes throw the ball
that occurs between the maximum of the external rotation of the shoulder and
instant of ball that the athlete release. Fifth, arm deceleration the phrase of the
short time after the ball release that the shoulder internal rotation will continue
until it become 0 degree or the neutral position so that at this moment is the
deceleration of the elbow extension and force, Lastly, follow-through, the phrase

begin at the moment that maximum shoulder internal rotation and ends, at the time
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that the arm completely move across the body and the athletes now stand in the
balance posture which the serratus anterior is the most used and active scapular at
this moment but other muscle also help to decelerate the force as well . As we
could see that in each different phrase of movement, the muscle that use are
different and the possibility of injury is evident so that this study will try to find the
application of different kind of tapes in response to function of different shoulder

muscles.
-
sl
V/d
B
7 5
Pitching //_§ i/ A—; Q (%\i
\;\A_:/‘ [
Phases wp Arm =
Wind-up Stride Arm Arm decsleration Follow-through
cocking acceleration

IKD
A

Passing

Figure 2.5 The 6 phases of overhand throwing (from Fleisig et al.(18) ).

Problems that usually find in athletes during performing overhead activities.

The reason of injury that usually found in overhead activities athletes who
regularly use shoulder movement (14-16) was the over performance of the overhead
activities which caused dis-functional of scapular. Moreover, it could cause the
microtrauma and chronic pain that could lead to the shoulder pain (3)

In 2005, Myer JM (16) observed the movement of scapula in 20 athletes who
usually perform overhead activities and in 21 non-athletes. The results in athletes
presented different forms of Scapular movement compare to non-athletes, the
upward rotation, internal rotation and retraction of scapular in athletes were

performed more than in non-athletes.
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Michener et al.(20) presented the information that trapezius and serratus
muscle, important muscles that control the movement of upward rotation in
scapular and posterior tilt. This process helped to expand subaromial space in order
to, protect an imingement of subacromial tissue. Furthermore, the study of Ludewig
PM (4) presented an observation of shoulder impingement syndrome in shoulder
impingement patient and normal people who usually perform overhead activities.
The results presented that lower trapezius and serratus anterior muscle in
impingement sydrome patient will be restricted.Moreover, the upper trapezius is
over performed.

Tai MW. (5) studied the case of profesional baseball player who had chronic
shoulder injured and have weak lower trapezius muscle. The results indicated
kinematic change in athletes who have shoulder impingement syndrome.

Therefore, the weakness and alternation of the activation of serratus anterior
and lower trapesius can be found in overhead activities athletes can lead to scapular

dyskinesis that associate with impingement.(21)

Characteristics of each type of tapes

Role of taping is to protect the injured structure during the treatment
and rehabilitation program. Taping can help to hold dressing and pads to be in place,
compress recent injury also help to reduce swelling and bleeding. Moreover, it can
help to protect the future injury by supporting the muscles, ligaments and tendons.
In addition, the tape can control the unwanted joint movement and can allow
optimal healing without stressing the injured structures. Furthermore,it can also help
to protect and support the injured structure in a functional position during the
exercise. There are many types of tape, mainly stretch adhesive tape, non-stretch
adhesive tape (rigid tape) and kinesio tape.

- Rigid tape

Rigid tape or Non-stretch adhesive tape is recognized and be used
worldwide in almost every type of sport. It is well known and popular among
athletes. Rigid tape has a non-yielding cloth backing and use for supporting inert
structure such as ligaments and joint capsule. It can also help to limit the joint
movement and enhance proprioception. It is made from cotton with zinc oxide for

the adhesive mass.
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Figure 2.6 Rigid tape (Neo Plast)

- Kinesio tape

Kinesio tape was developed in 1970 by Dr. Kenzo Kase. The tape is
modified in order to mimic the qualities of human skin. Kinesio tape has been
designed to be really flexible, the longitudinal stretch is allow for 55-60 % of its
resting length. The quality of this elasticity reflected the qualities of human skin.
However, the horizontal stretch was not the purpose of the tape design. The tape is
effective for 3 to 5 days after the taping day. After these days the elastic polymer
will be diminished. The thickness of kinesio tape is also about the same as human
epidermis skin. This purpose is to make the body feel comfortable with the skin after
taping, and to make it more smoothly with the skin after applied. Therefore, after 10

minutes the patient will not feel that the tape is placing on their skin

Kinesio is made by polymer elastic strand that wrapped by 100 % cotton
fibers which the cotton fiber is allow for quick drying of the body moisture also,
make evaporation of moisture to occur easily. In addition, there is no latex in the
tape because 100 % of the adhesive was made by acrylic that will be activated by
the heat. Before taping, the skin must be freed from oil and moisture so that make
the cleaning of the skin before taping become a necessary solution.

Therefore, the combination of stretching capacity, thickness and adhesion at
an approximate quality of ~ human skin makes the use of this tape become more

popular worldwide for rehabilitation.
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Figure 2.7 Kinesio tape (Kinesio Tex Gold)

Effects of taping on scapular muscle activities

Rigid tape taping
Cool AM et al. (9) studied about rigid tape in 20 normal people, taping
rigid tape while performing full range of motion abduction and forward flexion and
observed changes of EMG in trapezius (upper, middle, lower), serratus anterior
muscle. The results presented the comparison of EMG results between taping and
non-taping of 4 muscles. The results showed non-significance changes (p<0.05).

In 2007, Selkowitz DM et al. (8) observed muscle activities of scapular while
taping rigid tape on the shoulders of impingement syndrome patients. While
performing flexion, EMG results in upper trapezius and lower trapezius were changed;
the upper trapezius result is increased (p=0.043) but presented no changes in
serratus anterior and infraspinatus. More than that, the tape could not reduce pain.

Smith Me at al.(22) studied the effect of taping rigid tape at upper trapezius
and lower trapezius to create imbalance in 16 subacromial impingement syndrome
patients and 32 normal people. The results presented that non-taping SIS patient,
EMG have the working rate of UT:LT that higher than normal people (p=0.019). After
taping rigid tape in scapular in SIS patient, EMG significantly decreased of UT muscle
(p<0.001). On the other hand, there was no change in LT muscle.

Kinesio tape
Hsu YH at al. (23) studied the case of taping Kinesio tape in 17
professional baseball players who had shoulder impingement by observing the

results of kinematics, muscle activity and strength of scapular region. The results
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presented that after taping Kinesio tape, EMG of lower trapezius muscle was
significantly increased (p<0.05) compared to the results of placebo tape.

Lin JJ (24) studied the results of taping Kinesio tape at scapular in 12
healthy people by observing EMG results and proprioception feed back. The results
presented that EMG of upper trapezius muscle was decreased for 2.65% (p=0.001)

and serratus anterior muscle was increased for 1.9% (p=0.0015)

Effects of taping on kinematic
Rigid Tape

Lewis JS (25) studied the results of taping at scapular in order to
change posture of shoulder ROM in 60 SIS patients. The results presented that while
taping rigid tape on scapular while performing shoulder flexion and shoulder
abduction (p<0.001) caused the change of ROM in the better results.

Mcconell (26) studied the case of taping rigid tape in 21 youth tennis
players by observing their angle of shoulder external/ internal rotation in lying
position while performing shoulder abduction 90°. The results indicated a decrease
of internal rotation at the same time, external rotation was increased.

Kinesio tape

Thelen MD et al. (27) studied kinesio taping effect in 42 impingement
syndrome patients while performing shoulder abduction/adduction. The results
presented that after taping kinesio tape, patients could perform more shoulder
abduction. (mean +SD increase, 16.9° +23.2° P= 0.005)

Hsu YH et al (23) studied effects of kinesio tape to shoulder
kinematics in baseball players who had shoulder impingement syndrome. The results
presented that scapular could perform better posterior tilt movement at humeral
elevation angle of 30°- 60°

By reviewing related literatures, there was no research that ever conducted
an experiment about effects of taping in athletes who performed complex
movement of overhead activities. Therefore, this research wants to study about
effects of kinesio tape and rigid tape on electromyography and shoulder kinematic
during overhead activities in the athletes who usually perform overhead throw. The
research will be used to benefit athletes who usually perform overhead activities in

order to prevent possible injuries and could be used for treatment and rehabilitation
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CHAPTER Il
METHODOLOGY

Research design

This research conducted in cross over design in order to investigate the effect
of kinesio tape and rigid tape on electromyography and kinematic studies during
overhead activities in athletes. The subjects were healthy athletes, who usually
perform overhead activities that gave the written consent for the experiment. The
research protocol was approved by the ethical committee for human

experimentation, Faculty of Medicine, Chulalongkorn University.

Population and sample

Target population was a group of athletes who usually performed overhead
throw such as softball, volleyball, badminton, and tennis players. Different kinds of
overhead sports were included because the experiment was concerning only for the
test of overhead activity in general.

Sample population was university athletes who played softball, volleyball,
badminton and tennis. Only male athletes between ages of 18-30 years old were

recruited.

Eligibility criteria

- Inclusion criteria

1. Athletes who usually perform overhead activity in sports such as softball,
volleyball, badminton and tennis. Only 18-30 years old Male athletes
were recruited

2. There was no injury in their shoulder, scapular, arm and hand within 3
months before the test

3. Agree to join the research

- Exclusion criteria

1. Have a history of shoulder dislocation
2. Have injury during the test time

3. Disagree to join the research
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Sampling for participants
Participants were selected from university student athletes in the following
types of sports; softball, tennis, volleyball, badminton, swimming and water polo

that passed the requirement of the research.

Sample size calculation

Calculate from Lin JJ’s research (24) that conducted a test in 12 healthy
people by taping on scapular and observe EMG of upper trapezius, lower trapezius,
serratus anterior and anterior deltoid muscle. By comparing between taping and non-
taping, the results indicated that upper trapezius reading decreased in percentage of
2.6+3.3 at p level =0.001

From the calculation of sample size pair t test

N pair = (ZOL + ZB)2 x 52/ 2

o =005 ZoL = 1.96
B =010 ZB =1.28
S =33
A =26

substitute in the formular

N pair = (1.96+1.28)? (3.3)2 / (2.6)2
=(10.4976)(10.89) / (6.76)
= 16.911 = 17 person
From the calculation, presented that 17 person is the appropriate minimum sample
of participants for the research. The researcher needs 15% more in order to avoid

the missing so that the total number will be 20 persons.
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Purposive sampling

Purposive sampling was done by delivering the announcement or invitation
to softball, volleyball, badminton, swimming tennis and water-polo clubs of

Chulalongkorn University in order to have volunteers to join the research.

Instruments

1. Case record from

2. Electromyography (BIOPAC MP 100 system with an acknowledge
software version 3.7.3. , BIOPAC System Inc., CA, USA)

3. Optoelectronic-Motion capture system (Qualisys Motion Capture System)

4. Adhesive Ag/AgCl surface electrodes (Blue sensor®, Ambu, Denmark)

5. Reflective marker (B&L Engineering, USA)

6. An armchair with belt

7. Softball

8. Net

9. Computer

10. Kinesio tape (Kinesio text gold)

11. Rigid sport tape (NEO Plast)

12. 70% alcohol

13. Cotton

14. Scissor
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Testing procedure

Electromyography

Muscle activities were tested by surface electromyography.
The signal would be sent to EMG100C at frequency of 2000 Hz using 16-bit analog to
digital converter (Model MP100, BIOPAC Systems, Inc., Goleta, CA). Translation the
electromyographic signal of muscle was done by using Software AcgKnowledge

version 3.9.1 to collect the data into a computer that working on Microsoft
Windows7 system.

Figure 3.1 BIOPAC MP100c with EMG100c

Surface electrode marker will be placed at upper trapezius, lower
trapezius and serratus anterior muscle in order to collect electromyographic signal by

using bipolar silver/silver chloride surface electrodes (Blue Sensors — Ambu®,
Denmark).

The position of placing electrode according to the study of Richard A.E(28)
- Upper trapezius: 2/3 from spinous process C7 to acromion process
- Lower trapezius: 1/4 from thoracic spine to the inferior angle of the

scapula in between of arm elevate 90° in the sagittal plane.

- For the serratus anterior, the shoulder was abducted to 90° and the
electrodes were placed vertically along the midaxillary line at rib levels 6 through 8.6



19

Kinematic
Opto-Motion capture system (Qualisys Motion Capture System)
was used for collecting kinematic data in this research. Placing position of reflective
marker according to the reasearch of Mcconnell, J.(10): spinous process of C7, distal
clavicle, head of the ulna, head of the radius, group of marker placing at upper arm

and forearm, acromion process, and anterior and superior aspects of the shoulder

Figure 3.2 A) The place of the surface electrode markers B) The place of

reflective marker
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Taping Method
Kinesio taping
Taping has been adapted from guideline of Dr.Kenzo Kaze.(29)
by taping the tape in Y shape. The origin is at 45-degree angle towards the inferior

angle of the scapula to spinous processes of spine T10-12.

Figure 3.3 Taping method of Kinesio tape
Rigid Taping
This rigid taping method is adapted from the suggestion of
Morrissey(30) at the area from inferior margin of clavicle to 1/3 area of clavicle and

continue the tape the insertion at T12.

Figure 3.4 Taping method of rigid tape



Testing procedures

Atletes pased all criteria and signed informed consent to

participate the research

Taking information and injury

profile of athletes

Evaluate and record physiological data

Warm up and muscle streaching
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Non tape (control)

<+— Kinesio tape +—

Rigid tape

Warm throwing 5 times

Seat overhead throwing 5 times to target

Measure EMG and kinematic

Data collection and analysis
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Recruit subjects based on the inclusion and exclusion criteria
Explain testing process to all participants and sign informed consent
in case that the participant agree to join the research.
Record general information of the participant#

3.1 Gender, age, occupation, congenital decease, sport profile
and right or left handed.

3.2 Profile of injury in muscle, skeletal and joint at shoulder

Evaluate and record physiological information of the participants

4.1 record weight, height and fat mass in the body.
The subjects will remove their shirts in order to place surface
electrode markers and reflective markers for collecting
electromyographic signal as well as kinematic data
The participant will be asked to sit on the provided chair and tight the
body by provided belt (figure3.5)

g, ,

Figure 3.5 The participant sat on the provided chair and tight the body by provided

belt.



23

7. Randomly taping that was categorized into three types; non-taping,
kinesio tape taping and rigid tape taping
8. Participant perfored overhead activity 5 times by throwing the ball

and collect

i mﬂﬂ:ﬁnmﬁwn:mvn?iau‘m
ait and Motion analysis

Figure 3.6 The testing overhead activities

Data analysis
1. Descriptive data on the basic information of age, weight, height and
BMI of subjects was presented as mean and standard deviation
2. Comparison of different taping methods was analysed by one way
ANOVA.
3. Significant level was set at p level =0.05
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Ethical consideration

1.

The researcher will clearly explain all information about the research
and give freedom of decision to the participant before singing an
informed consent to join the research.

All participant will be clearly explained about the details of the
research and all inclusion and exclusion criteria before signing
informed consent to join the research.

All participant has freedom to join the research and can withdraw
themselves from the research at any time

All participant will not achieve any benefits from this research and will
have no risk to themselves

All personal information will be kepted in secret but the information
might open to public for academic benefits without identifying the

name of participants
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CHAPTER IV
RESULTS

Characteristics of subjects

This research was a cross-over design with a total of twenty eligible male
volunteers who were chosen according to the inclusion and exclusion criteria. Table
4.1 described characteristics of subjects who participated in this research. They gave
the written informed consent before enrollment. In addition, the research was
approved by the Human Ethical Committee for Research, Faculty of Medicine,
Chulalongkorn University. (IRB 385/2555)

Table 4.1 Characteristics of subjects (n=20). Data are expressed as mean (SD) and

range.
Subjects (n=20)
Characteristics of subjects
MeantSD Range
Age (year) 20.75%1.52 19-24
Weight (kg) 72.83%10.12 58-95
Height (m) 1.76%0.05 1.69-1.87
BMI (kg/mz) 23.22%2.72 18.90-29.98

Subjects were athletes from different types of sports that performs
overhead activities. The numbers of volunteers in each type of sports were shown in
Table 4.2.
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Table 4.2 The number of subjects from each type of sports.

Type of Sport Number of subjects Per group
Swimming 3
4
Water polo 1
Tennis 4
6
Badminton 2
Softball 5 5
Volleyball 5 5
Total 20

Electromyography of scapular muscle during overhead throwing

Means and standard deviations of EMG were calculated across
participants peak EMG of each muscle during the performance of overhead activities
full-cock phase (maximum shoulder external rotation) to ball-release (shoulder

internal rotation) from hand. (Figure 4.1)

Rawdatj \ || 1 ||| H 1 b ||| |

SA

) \&0_“

ve

(A) (B) © (D)
Figure 4.1 EMG of upper trapezius (UT), lower trapezius (LT) and serratus anterior (SA)
during performing overhead throw. EMG was calculated from the throwing full-cock

phase (B) to ball-release from hand (C).
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EMG activities of three types of muscles: upper trapezius, lower trapezius and

serratus anterior after performing overhead activities with no tape, kinesio and rigid

taping were compared (Table 4.3). The data were analyzed by one-way ANOVA

model. There was no significant difference founded due to different types of tape

(p>0.05) but change tendency could be observed.

Table 4.3 Mean and SD of EMG (mv./sec) reading of involved muscles: UT, LT and SA
during full cock phase to ball-release phase. (n=20)

No-tape Kinesio tape Rigid tape
Muscle activities P-value
mean SD mean SD mean SD

4534+23.11 | 40.43+ 21.19 | 37.78+ 17.99 0.648
Upper trapezius

27.73+£15.61 24.59+ 8.58 | 25.46+ 10.54 0.788
Lower trapezius

11.86+ 7.48 10.37+ 4.34 9.31+ 5.17 0.538

Serratus anterior
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Kinematic of seat overhead throwing
Kinematic data were recorded by optoelectronic motion capture (Qualisys
motion capture system). The data was captured from full-cock phase to ball release

phase (Figure 4.2 and Table 4.4)

= | S —
-

—choulder abduction

o \
100
o W otation
o

———shoulder rotation
= \/\f\’

—rarm elewvation

Figure 4.2 Overhead throwing motions; (A) is starting phase, (B) is full-cock phase, (C)
is ball release phase and (D) is ending phase.
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Table 4.4: Kinematic data presented as mean and SD of kinematic of the throwing

during full cock phase to ball-release phase. (n=20)

No tape Kinesio tape Rigid tape o-Value
mean SD mean SD mean SD
Peak velocity (m/s) 3262 426 | 3294 441 | 3292 432 0.957
Shoulder max ER
(degree) 166.15 11.13 | 16497 11.79 | 163.29 1390 | 0.762
Shoulder IR (degree) 0.93 0.63 1.68 2.33 1.23 1.24 0.942
ROM ER-IR (degree) 162.34 1249 | 160.13 12.77 | 159.33 14.03 | 0.754

ER: External rotation, IR: Internal rotation, ROM: Range of motion

Table 4.4 presented kinematic changes among different types of overhead

activities. The data demonstrated at four aspects; velocity of ball when one frame

after ball out of hand, maximum shoulder external rotation when full-cock, shoulder

internal rotation after ball release from hand and shoulder range of motion from

external rotation to internal rotation.

Kinesio tape and rigid tape showed reduction of shoulder external rotation

angel and shoulder range of motion from external rotation to internal rotation angel

when compared to that of no tape. However, no significant difference (p=0.762 and

p=0.754 respectively) was observed.

On the other hand, kinesio tape and rigid tape showed increase of shoulder

internal rotation angel when compared to that of no tape. However, no significant

difference (p=0.942) was also observed.
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CHAPTER V
DISCUSSION AND CONCLUSION

This study was intended to investigate the effects of kinesio tape and rigid
tape on electromyography and kinematic during overhead activities in athletes.
Twenty subjects completed a dynamic warm up protocol at each session prior to
testing. Each subject completed five powerful trials in three difference taping
conditions (no tape, kinesio tape and rigid tape); and measured under each variable
was deemed optimal throwing velocity, throwing motion and muscle activity.

Overhead athletes were often using their shoulders to achieve maximal upper

limb velocity, shoulder pain, and injuries were common in these athletes.

Muscle activities as measured by electromyography

Some previous studies have shown that taping had no significant effect on the
muscle activity(9, 31). The means and standard deviations EMG of three types of
muscle; upper trapezius, lower trapezius and serratus anterior after performing
overhead activities by using method of no-taping, kinesio taping and rigid taping
presented none significant change due to different types of tape (p>0.05). However,
the results from this study presented interesting integration and finding that would
be elaborated in the following paragraph.

The effects of rigid tape in sports treatment of the previous study conduct by
Smith et al.(22) demonstrated that in general, rigid tape could help to decrease
muscular activities by decreasing activity of upper trapezius. In this experiment, the
effects of rigid tape can be used effectively in particular types of overhead sports,
badminton athletes has the greatest reduction of UT (-23.12% from no tape) after
use rigid taping method. In addition, swimming and water-polo athletes can also use
rigid tape to help create greater balance of muscular activities.

Kinesio tape affected the muscular activities in different way. Hsu(23)& Lin(24)
presented the effects of rigid tape that help to increase activity of LT in order to
create balances of muscular activities. Table 5.1 presented the highest increase of LT
in softball athletes (18.15% from no tape) alongside with water-polo and swimming
athletes (11.72% from no tape). Result in the better balance of muscular activities in
these types of sports.
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Kinematic as measure by motion analysis

When examining the effects of kinesio tape on throwing kinematic, no
significant differences were observed within subjects under three different taping
conditions. This was supported by studies that concurrently examined kinesio tape
and its effect on muscular output and velocity.

The angle of shoulder external rotation found the tendency decreasing after
applies 2 types of tape. Pieper(32) found that the shoulder may have more
susceptible to injury if overhead athlete doesn’t have adequate shoulder external
range of motion. Jobe(33) presume that the athletes who exhibit has increased
external rotation ROM also increased laxity at the antero-inferior capsuloligamentous
structure that lead to increasing of the "micro-instability" of the athlete's shoulder
and potential for pain Shoulder taping may reduce the muscle activation patterns of
the scapular stabilizers.

According to the work of Yohei Hikita(34) and Ryan F Davis(35) presented that
kinesio taping showed positive therapeutic effects to the baseball players such as
increased range of motion at particular joints and reduction of pain but not found
effects on throwing velocity in baseball players. In the other hand Jenny
McConnell(10) was found that taping rigid tape on scapular doesn’t affect to
uninjured overhead athletes, angle of shoulder external rotation no significant
difference in uninjured overhead athletes and the ball velocity

The previous may apply to subjects with previously injured shoulders, where
taping may enhance the neuromotor control of the rotator cuff and scapular
stabilizing muscles, providing a more stable platform for overhead activity(24).
However,

taping didn’t improve the athletes’ throwing performance, as ball velocity ,

Conclusion

This is the study of electromyography and kinematic with complex overhead
activities in overhead athletes with the effects of kinesio tape and rigid tape on
electromyography of upper trapezius, lower trapezius and serratus anterior and
kinematic of shoulder complex. The taping kinesio tape and rigid tape had no effect
on muscle activity of upper trapezius, lower trapezius and serratus anterior. No
significant difference of angle of shoulder external rotation, shoulder internal
rotation, total ROM and the velocity of ball during overhead activities in athletes was

also observed under each type of taping condition.
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The future study

The future study is required further investigation of each type of taping in
individual type of sports movement to create more contributions to the field of sport

medicine especially, the treatment and prevention of injury in overhead activity
athletes.
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APPENDIX E

Lab and equipment setting

3.5m

S &)

f 3
BIOPAC MP100 place

= |
Computer

Figure6.1 Lab and equipment setting



Lab equipment

1. Muscle activity: Muscle activities were tested by surface electromyography.
The signal would be sent to EMG100C at frequency of 2000 Hz using 16-bit analog to
digital converter (Model MP100, BIOPAC Systems, Inc., Goleta, CA).

Figure6.2 BIOPAC MP100 system with EMG100c

After signal was translate to digital signal, the data will record in computer by

program AcgKnowledge version 3.9.1

AcgKnowledge - controlLacq =

File Edt Trnsform Analysis Display MPIS0 Window Help

e [[K]I @ & B ¥ » 4

=Bl THn T AN & EoE[Er@e s «a ==

Segment 1 M@ [v]) [Ee=)Fme =)~ 6.2600c[56 ] [Beita =] - | 6.2600(5C =) [Frea =) - | 0.1597<(SE =] [BPM =) - | o.5846e[SE =] [Max. =)~ 1.0058¢ [ 23 ][4 ][5 ][6] upper ranezus

oY
Yolts

Mt
Tif IY "Wﬂ fu -0.00

S voits

=
Yolts

Volts

RMs EMG (CH 3] [iMs EMG (cH 2)] RMS EMG (cH 1]
I o
Volts Yolts

0.00 2.00 0 6.00

4.0
seconds

Ul

Figure6.3 Program AcgKnowledge



The motion analysis in lab
1. 6 High speed infrared cameras (Qualisys Camera Oqus 500 5-series) was

placed high about 2.5 m. from floor

125-155¢em -

Figure6.3 High speed infrared camera (Qualisys Camera Oqus 500 5-series)
2. Reflective marker

Pearl Markers (B&L Engineering; USA)

Pearl Markers
Raant U1a e T

PHONE: 714.505.9492
Wwiw bleng.com

I WA B -9 an

¥
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