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ABSTRACT

Introduction: Anterior shoulder instability (ASI), a common clinical problem,
causes significant functional impairments. Despite little evidence to support its
use, rehabilitation directed at the unstable glenohumeral joint often includes
McConnell shoulder taping. This taping technique consists of a base layer of tape
followed by application of a rigid strapping tape (corrective) to restrain excessive
translation of the humeral head. The aims of this study were to determine the
effects of McConnell shoulder taping on EMG amplitude of ten shoulder muscles
and on shoulder joint peak torque between three conditions: no tape and base
tape alone; no tape and McConnell tape (base plus corrective) and between
base tape alone and McConnell tape during isokinetic scaption and external

rotation at two abduction positions in subjects with ASI.

Methods: Eleven subjects with ASI completed concentric isokinetic testing in
three functional exercise movement patterns while wearing a combination of fine
wire and surface electrodes. Peak EMG amplitude for three phases of each
movement pattern and peak isokinetic shoulder joint torque were evaluated. The
absolute values of the change scores between the three tape conditions were

analyzed using t tests (p<.0166).

Results: Changes in EMG activity between each of the taping conditions
increased in some subjects and decreased in others. On the whole, significant

differences in EMG amplitude occurred after application of full McConnell taping
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as well as after application of base tape alone for the rotator cuff and deltoid
muscles in all three movement patterns. The remaining six muscles
demonstrated significant changes in EMG amplitude over selective arcs of
motion in some movement patterns, although findings were less consistent. No
significant differences in shoulder joint peak torque for any of the taping

conditions arose.

Discussion: McConnell taping effects a change in EMG activity for most shoulder
muscles but not on peak torque in subjects with ASI. Similarly, the base tape
alone can also cause a change in EMG activity. This suggests a possible

sensory effect from tape on the skin.

Conclusion: This study supports the use of McConnell shoulder taping as a
means for influencing neuromuscular activity during a shoulder rehabilitation

program for persons with ASI.
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CHAPTER |

INTRODUCTION

Background of the problem:

The glenohumeral joint (GHJ) of the shoulder serves as a critical
articulation for functional upper extremity movement. Its ball and socket joint
design affords a tremendous range of motion (ROM) in multiple anatomic planes,
however the GHJ frequently becomes unstable. This is largely due to the
shoulder joint socket (glenoid) being too shallow to fully contain the ball (humeral
head) (Curl & Warren, 1996). Therefore, the shoulder joint relies heavily on the

local soft tissues for stability and restriction of excessive motion.

Static stability is afforded by the joint capsule, glenohumeral ligaments
and labrum, a rim of fibrocartilage that encircles and deepens the socket (Curl &

Warren, 1996). Dynamic stability is provided primarily by the four rotator cuff
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muscles: supraspinatus, infraspinatus, teres minor and subscapularis, whose
combined action line draws the humeral head directly into the glenoid, centering
the humeral head thus limiting excessive motion (Lippitt, Vanderhooft, Harris et
al., 1993). Adding to glenohumeral joint control the deltoids, latissimus dorsi,
pectoralis major, biceps brachii and serratus anterior provide secondary dynamic
stability. Numerous cadaveric laboratory experiments demonstrate a decrease in
movement of the humeral head when tension is applied to the rotator cuff
(Blasier, Guldberg, & Rothman, 1992; Lippitt et al., 1993), biceps (Itoi, Newman,
Kuechle, Morrey, & An, 1994; Pagnani, Deng, Warren, Torzilli, & O'Brien, 1996)

and the deltoids (Kido, Itoi, Lee, Neale, & An, 2003).

Deficiency in any part of the stabilizing system (static, dynamic or
both) can allow excessive translatory movement of the humeral head on the
glenoid, termed subluxation (Dodson & Cordasco, 2008). Repeated subluxation
results in clinical shoulder instability. Matsen (1991) defines instability as a
clinical condition in which unwanted translation of the humeral head on the
glenoid compromises the comfort and function of the shoulder While abnormal
motion of the humeral head in any direction can cause instability, the most
common type of shoulder instability occurs in the anterior (forward) direction

(Dodson & Cordasco, 2008).

The clinical manifestation of anterior shoulder instability (ASI) includes a

patient complaint that the shoulder is slipping out of place, most notably when the
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arm is placed in full abduction (sideways elevation) and external (outward)
rotation (Dodson & Cordasco, 2008). As this is the position of the arm during
throwing (coined the 90/90 position), ASI often precludes an athlete from
participating in their sport. Studies using electromyographic analysis (EMG),
which records the electrical activity in contracting muscles (DelLuca, 2002),
demonstrate abnormal muscle activity in subjects who have ASI during throwing
(Glousman et al., 1988; Kim, Ha, Kim, & Kim, 2001; McMahon, Jobe, Pink,
Brault, & Perry, 1996). In a study of 26 subjects with ASI, 59% of subjects
reported a marked decrease in the ability to perform in sports as well as other
symptoms of impaired strength, decreased ROM and pain induced by activity
(Tsai, 1991). Functional limitations resulting from ASI are seen not only in sport,
but also during more routine activities of daily living (ADL) such as pulling a shirt

over one’s head.

Rehabilitation of patients with anterior shoulder instability, therefore,
focuses on strategies to improve function by strengthening the dynamic
stabilizers (Jobe, Moynes, & Brewster, 1987; Jaggi & Lambert, 2010).
Strengthening an unstable joint without causing symptoms of subluxation can be
challenging. One method to restrain excessive humeral head motion during
strengthening exercises is shoulder taping. Jenny McConnell, an Australian
physical therapist, first introduced her taping technique in 1986 to treat patella
(knee cap) instability (McConnell, 1986) and later expanded her technique to

remedy the unstable shoulder joint (McConnell & Mcintosh, 2009). McConnell
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taping uses two layers of tape; a base tape layer to protect the skin (Coverall ®)
followed by a rigid corrective tape (Leukotape ®) used to realign the joint. With
patella taping, McConnell proposes that pulling the patella more medially
(inwards) helps restore normal joint alignment that facilitates activation of the
vastus medialis obliqgue (VMO), the primary medial muscular stabilizer
(McConnell, 1986). Alterations to VMO electromyographic activity after
McConnell patella taping in subjects with patellofemoral pain (PFP) occurred in
numerous investigations. One author reports increased EMG magnitude (relative
activity) after application of patella tape (Christou, 2004), another reported a
decrease in EMG magnitude (Ng & Cheng, 2002) and a third found both
increases and decreases in EMG magnitude (Cowan, Hodges, Crossley, &
Bennell, 2006). It appears from these studies that patient response to McConnell

taping varies on an individual basis.

Additionally, Christou (2004) found an increase in EMG magnitude of the
VMO after application of a placebo tape. Placebo taping, wherein tape is applied
to the skin with no joint correction made, is often employed in experimental
taping studies as a control. The increased EMG activity in subjects during
placebo taping in Christou’s study may point to a possible sensory effect of tape
on muscle activity. MacGregor and colleagues (2005) tested this concept that
tape may partially exert its effect due to stimulation of the sensory neurons in the

skin. They found that a stretch applied to the skin with tape, without correction of
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patella position, increased VMO activity by as much as 9% (Macgregor, Gerlach,

Mellor, & Hodges, 2005).

While EMG activity provides useful information regarding the magnitude
and timing of muscle activity, it cannot provide information about a muscle’s force
producing capability (Soderberg & Knutson, 2000). One method to measure force
output is through isokinetic testing wherein a mechanical dynamometer records
torgue (force about a joint’s axis of rotation) (Soderberg & Knutson, 2000).
Several authors reported increased knee extension peak torque after patella
taping during isokinetic knee extension (Conway, Malone, & Conway, 1992;
Handfield & Kramer, 2000; Werner, Knutsson, & Eriksson, 1993), however
another author found no change (Christou, 2004). This discrepancy points out
the limited evidence present in the current literature for the use of McConnell
taping at the knee. Despite a multitude of investigations of the effect of
McConnell taping on the EMG activity and force production of the knee joint,
there are to date no similar investigations involving the shoulder. The effect of
tape on shoulder muscle EMG activity and force output is needed to substantiate
the efficacy for the use of tape during physical therapy treatment protocols for

anterior shoulder instability.

Hence, the objectives for this study were two fold. The primary objective of
this study was to document the effect of McConnell shoulder taping on the EMG

magnitude of ten shoulder muscles and on shoulder joint peak torque in subjects
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with ASI during three isokinetic movement patterns: scaption (elevation in the
scapular plane), external rotation at 45° of shoulder abduction (ER 45°) and

external rotation at 90° of abduction (ER 90°).

As the literature points to a possible sensory effect of placing tape on the
skin, the secondary objective of this study was to document the effect of the base
tape alone on EMG and torque during the identical testing protocol. Accordingly,

we tested three research hypotheses:

Research Hypotheses

H1 : There will be a change in the EMG magnitude of the shoulder
muscles and in shoulder joint peak torque after the application of McConnell tape

when compared to no tape during isokinetic:

H1, Scaption
H1, External Rotation at 45 degrees of Abduction (ER 45°)

H1. External Rotation at 90 degrees of Abduction (ER 90°)

H2 : There will be a change in the EMG magnitude of the shoulder
muscles and in shoulder joint peak torque after the application of base tape alone

when compared to no tape during isokinetic:

H2, Scaption
H2, External Rotation at 45 degrees of Abduction (ER 45°)

H2. External Rotation at 90 degrees of Abduction (ER 90°)



H3 : There will be a change in EMG amplitude of the shoulder muscles and in
shoulder joint peak torque after the application of McConnell tape when

compared to base tape alone during isokinetic:

H3, Scaption
H3, External Rotation at 45 degrees of Abduction (ER 45°)
H3; External Rotation at 90 degrees of Abduction (ER 90°)

As the literature is inconclusive as to the direction of change in EMG

activity, a two tailed hypothesis was employed.

18
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CHAPTER I

REVIEW OF LITERATURE

This study was designed to investigate the effect of McConnell shoulder
taping and McConnell base layer taping on the electromyographic activity of the
shoulder muscles and on shoulder joint torque production. The review of
literature is divided into four sections: Anatomy and biomechanics, etiology of
ASI, EMG comparison of the normal and unstable shoulder and review of the

current taping literature.
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Anatomy and Biomechanics

The scapula, clavicle, humerus and sternum form four joints provide the

bony framework for the shoulder complex (Figure 1).

Figure 1: Bony Anatomy of the Shoulder Complex

lothoracic
articulation

(Nordin & Frankel, 2001)

The first joint of the shoulder complex is the sternoclavicular joint formed
from the articulation between the sternum and the medial end of the clavicle. The
articulation between the acromion process of the scapula and the lateral end of
the clavicle form the acromioclavicular (AC) joint. The motions available at these
two joints involve elevation, depression, protraction, retraction, upward and
downward rotation. Motion at these two joints must occur for the shoulder joint to

move through it’s full range of motion (Soderberg, 1997).
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Another important link in the shoulder complex is the scapula’s articulation
with the rib cage, which forms the scapulothoracic joint. The primary motions of
the scapula on the thorax consist of upward and downward rotation, as well as
protraction and retraction. Most important to overhead movement is the upward
scapular rotation that occurs during shoulder elevation (Soderberg & Knutson,

2000).

Lastly is the glenohumeral joint (GHJ) formed by the ball and socket
articulation of the head of the humerus with the glenoid cavity of the scapula. The
triplanar motions available at the shoulder joint include flexion and extension
(sagittal plane), abduction and adduction (frontal plane) and internal and external
rotation (transverse plane) (Soderberg & Knutson, 2000). A unique shoulder
motion is scaption, occurring when the humerus is positioned 30° anterior to the
frontal plane. Functionally, the large motions at the GHJ allow the arm and hand
to be well positioned for many of our daily and recreational activities. The ability
to move the shoulder through a large ROM in the various planes is conducive to
joint mobility however sacrifices joint stability. The diminished stability is largely
due to the surface area of the humeral head being approximately three to four
times the size of that of the glenoid (Soderberg, 1997). For this reason, the

shoulder joint relies heavily on the local soft tissue restraints for its stability.

Static restraints to shoulder motion include the joint capsule, the three

glenohumeral ligaments: superior, middle and inferior, as well as the
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glenohumeral labrum. The shoulder joint capsule is large, loose and redundant,
further contributing to the large ROM in all three planes (Soderberg, 1997). In
contrast, the three glenohumeral ligaments seen as discrete thickenings of the
joint capsule serve as the primary restraints to excessive anterior translation of
the humeral head on the glenoid (O'Brien, Schwartz, Warren, & Torzilli, 1995).
The labrum, a fibrous rim of cartilage encircling the glenoid, functions to deepen
the glenoid and serves as an attachment site for the glenohumeral ligaments
(O'Brien et al., 1990). Together these soft tissue structures limit anterior humeral

head translation but require the surrounding musculature to aid in stability.

Figure 2: Ligaments of the Shoulder Complex

(O'Brien et al., 1990)

The primary muscular stabilizers of the glenohumeral joint include the four
rotator cuff muscles (supraspinatus, infraspinatus, subscapularis and teres
minor), the deltoids and the long head of the biceps brachii (LHB) (Lippitt &

Matsen, 1993; Soderberg, 1997). Because the rotator cuff muscles are oriented
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perpendicular to the glenoid, their contraction compresses the humeral head
directly into the glenoid fossa (Lippitt et al., 1993). This concavity compression is
a crucial stabilizing mechanism preventing the excessive anterior translation that

causes ASI.

Figure 3: Concavity Compression

Infraspinatus |

| .:| R .\_ &bﬁcapl;'laﬂ'n/

I h y . 1
| “Teres minor 1
| | NN /

(Soderberg, 1997)

While contraction of the rotator cuff provides the primary dynamic
stabilization at the shoulder joint, pectoralis major and latissimus dorsi muscles
offer important secondary stabilization. Additionally, the serratus anterior muscle
plays an important role in shoulder stability causing upward rotation of the
scapula that allows the glenoid fossa to maintain contact with the humeral head

throughout the ROM (Soderberg, 1997).

The role of the rotator cuff, deltoids and biceps muscles in limiting anterior
humeral head translation is well documented through biomechanical laboratory
studies using the cadaver model. During these studies, selective cutting of the

glenohumeral ligaments and/or labrum is performed in order to simulate an
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unstable shoulder. The resulting humeral head translation after ligament cutting
and the effect of simulated muscle contractions along their anatomic line of

action are then measured.

In one of the earlier studies, Cain et al (1987) examined the effect of
simulated rotator cuff forces on the strain in the inferior glenohumeral ligament
(IGHL) during shoulder external rotation. These authors found that simulated
contraction of all 4 rotator cuff muscles caused a significant decrease in strain in
the IGHL during external rotation at lower loads, but only the infraspinatus/teres
minor component was significant at higher loads (Cain, Mutschler, Fu, & Lee,
1987). This finding elucidates the importance of the teres minor and
infraspinatus in restraining humeral head motion during the high velocities and

subsequent loads requisite to overhead sports.

Blasier et al (1992) using a similar cadaveric model, quantified the
contributions to shoulder stability made by the four rotator cuff muscles. They
measured the force required to produce an anterior shoulder subluxation while
applying tension to the individual rotator cuff tendons. These authors found that
more force was required to sublux the joint when tension was applied to any of
the four rotator cuff tendons (Blasier et al., 1992). The results of these studies
are supported by the works of other authors (Lippitt et al., 1993; Itoi et al., 1994;
Wouelker, Schmotzer, Thren, & Korell, 1994). Similar biomechanical studies

demonstrate that contraction of the long head of the biceps (Rodosky, Harner, &
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Fu, 1994; Itoi et al., 1994; Pagnani et al., 1996), and deltoids (Kido et al., 2003)
decrease excessive anterior humeral head translation as well. In summary,

these biomechanical studies elucidate the critical stabilizing role of the shoulder
joint musculature in helping to restrain excessive anterior motion of the humeral

head.

Etiology of ASI

Traumatic ASI

Traumatic dislocation is the most common cause of shoulder instability
(Dodson & Cordasco, 2008). The typical mechanism of injury for a traumatic
dislocation occurs following a fall onto an outstretched arm with the shoulder
abducted and externally rotated (Dodson & Cordasco, 2008). Dislocation causes
tearing of the glenohumeral ligaments and the joint capsule, disrupting the
integrity of the joint. Thus, after the primary dislocation, reoccurrence rates can
be between 55% and 90%, with a higher incidence in the younger population

(Henry & Genung, 1982; Hovelius, 1999).

These high reoccurrence rates are largely due to shoulder dislocation
causing disruption of the glenohumeral ligaments, joint capsule and labrum.
Detachment of the anterior inferior glenoid labrum, called a Bankart tear, occurs
in 87%-100% of patients after traumatic dislocation (Baker, Uribe, & Whitman,
1990; Norlin, 1993; Owens et al., 2010). Using a cadaver model, Lippitt (1993)

found that resection of the glenoid labrum reduced resistance to anterior humeral
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head translation by 20%. Because of the damage to the soft tissue stabilizers
during dislocation, ASI is the most common complication following traumatic
dislocation. Robinson followed 252 patients after traumatic dislocation (aged 15-
35) and determined that 55.7% of subjects developed ASI during the first two
years, with the incidence increasing to 66.8% by the 5™ year (Robinson, Howes,

Murdoch, Will, & Graham, 2006).
Atraumatic ASI:

A second form of ASI occurs in athletes who participate in demanding
overhead sports such as baseball, swimming, volleyball and tennis. During these
sports, the shoulder undergoes repetitive and excessive amounts of external
rotation at high movement velocities. This repetitive tensile loading of the anterior
structures during external rotation and abduction is thought to cause a gradual,
excessive stretching of the anterior joint capsule and ligaments over time (Jobe &

Pink, 1993), which creates ASI.

Electromyography of the Shoulder Muscles

Alteration in the normal functioning of the shoulder muscles is
documented in subjects with ASI. Glousman et al (1988) in one of the earliest
studies compared the EMG activity of subjects with ASI to normal subjects during
throwing. These authors found a significant increase in supraspinatus activity
during the late cocking phase of the throw when the shoulder was positioned in

maximal abduction and external rotation. They speculate that increased
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supraspinatus activity aids in stabilizing the shoulder when in its vulnerable
apprehension position. In contrast to increased supraspinatus activity, the same
authors found a significant decrease in serratus anterior EMG activity during the
late cocking phase of the throw. The serratus anterior upwardly rotates the
scapula during shoulder elevation allowing congruency between the ball and
socket. Diminished serratus anterior activity then may have an adverse effect on

joint stability.

In a similar study design, McMahon (1996) compared the EMG activity of
the rotator cuff and scapular muscles between subjects with ASI and subjects
with healthy shoulders during abduction, scaption and forward flexion
movements. In both abduction and scaption the supraspinatus demonstrated
significantly less EMG activity from 30 to 60 degrees in subjects with ASI. Similar
to Glousman’s (1988) study, McMahon (1996) found that during all three
motions, shoulders with ASI demonstrated significantly less EMG activity in the

serratus anterior.

Kim and colleagues (2001) investigated the EMG activity of the biceps
muscle in the vulnerable abduction and external rotation position in subjects with
traumatic ASI compared to their unaffected side. These authors reported that the
EMG activity of the biceps muscle was significantly greater in the unstable
shoulder than the opposite shoulder. They concluded that the increase in biceps

activity may be compensatory serving to increase joint stability.
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More recently, Jaggi and colleagues (2012) in a qualitative study, sought
to identify abnormal activation patterns of the pectoralis major (sternal head),
anterior deltoid, latissimus dorsi and infraspinatus muscles in subjects with
anterior shoulder instability during motions of the shoulder. The authors
compared the temporal EMG pattern of the four muscles and compared them to
the expected normal patterns of activity established by previous researchers. The
pectoralis major and latissimus dorsi were found to be inappropriately active 60%
and 81% of the time respectively and the deltoid 22% of the time. This study,
however, was based on retrospective EMG data and unfortunately the specific

movement in which the muscles were acting inappropriately were not identified.

The aforementioned studies identify altered EMG activity in the major
stabilizing muscles of the glenohumeral complex in subjects with anterior
shoulder instability. Altered muscle activity in the stabilizing muscles may affect
their ability to restrain humeral head motion, further contributing to the continued
functional losses in these subjects. Rehabilitation of subjects with ASI must then
be focused on strategies to enhance the neuromuscular control of the stabilizing
muscles. It is suggested that joint taping has a positive influence on muscular
activity. Jenny McConnell, an Australian physical therapist, first introduced her
taping technique in 1986 to treat patella (knee cap) instability (McConnell, 1986)
and later expanded her technique to remedy the unstable shoulder joint
(McConnell & Mcintosh, 2009). McConnell taping uses two layers of tape; a

base tape layer to protect the skin (Coverall ®) followed by a rigid corrective tape
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(Leukotape ®) used to realign the joint. A review of the pertinent taping literature

follows.

McConnell Taping

Patella taping:

Several investigations document the effect of patella taping on the EMG
magnitude of the VMO and on isokinetic force production after patella taping. Ng
and Cheng (2002) examined the effects of patellar taping on the EMG activity
ratio of the VMO to the vastus lateralis (VL). Fifteen subjects with patellofemoral
pain (PFP) performed a single leg squat with and without tape. The authors
reported a significant decrease in the EMG ratio of the VMO to the VL after
taping. They attribute the relative decrease in VMO activity to a decreased need

for the VMO to pull the patella medially.

Christou (2004) investigated the influence of patellar taping on isokinetic
force production and on the EMG activity of the VMO and VL in females with and
without PFP. Subjects performed maximal isokinetic leg presses under three
conditions: no tape (control), no glide (placebo tape) and medial and lateral
taping (experimental). The authors found that medial and lateral taping were both
associated with increased VMO activity whereas VL activity did not differ
between groups. Peak leg press force did not differ between conditions or

between groups.
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Cowan and Hodges (2006) investigated the effect of patellar taping on the
EMG amplitude of the vasti muscles during a stair stepping task in subjects with
and without PFP. The authors reported that some subjects showed increased
EMG and some showed decreased EMG after taping. Herrington (2005)
examined the effect of patellar taping on isokinetic peak torque of the quadriceps
in 14 females with PFPS finding that patellar taping significantly increased
guadriceps peak torque during isokinetic knee extension. Herrington suggested
that repositioning the patella with tape may alter the leverage of the patella,
maximizing the mechanical advantage of the quadriceps (Herrington, Malloy, &
Richards, 2005). In summary, the use of McConnell tape in subjects actively
contracting the quadriceps during various functional lower extremity activities
influences EMG activity of the VMO and VL. However, the patella taping
literature does not offer a clear consensus regarding the direction of change in

VMO activity or the effect of taping on isokinetic torque production.

Glenohumeral taping

The literature surrounding McConnell shoulder taping deals primarily with
its effect on glenohumeral joint ROM and was all performed by McConnell
herself. In the first of her three papers, glenohumeral passive range of motion
(PROM) in asymptomatic tennis players was measured pre and post both
placebo taping (tape applied without tension) and McConnell taping. Both

conditions were compared to a no tape condition that served as a control.
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McConnell tape resulted in a significant increase in passive external and internal
rotation when compared to both the control and placebo conditions (McConnell &
Mclntosh, 2009). The author speculates that the increased ROM is desirable as it
may optimize the shoulder obtaining a more normal axis of rotation. A limitation
to this study is that it was performed on nonsymptomatic subjects, thus
extrapolating the results to unstable subjects is not possible. McConnell did,
however, follow up with an investigation examining the effect of McConnell taping
on shoulder joint ROM and on ball velocity in both uninjured and previously
injured athletes during a seated throw. The authors reported that both shoulder
internal and external rotation ROM decreased in the previously injured group
after McConnell taping, but increased in the group of subjects who had never
been injured (McConnell, Donnelly, Hamner, Dunne, & Besier, 2011). Maximum
abduction ROM and the ball velocity were not affected in either group (McConnell
et al., 2011). The author speculates that a decrease in the maximum external
rotation limits the excessive joint ROM thought to be harmful to the shoulder
during over head sports. McConnell (2012) also measured the dynamic ROM
during the seated throw in this same group, published under separate cover. She
reported that McConnell shoulder taping decreased the dynamic range (AROM)
of the previously injured athlete so that it was nearer the dynamic range found in
the group of uninjured athletes. As with their finding of decreased PROM in this

group, McConnell (2012) speculates that the decrease in the dynamic ROM
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might also provide protection for the injured athlete’s shoulder during overhead

sports.

Placebo taping

To evaluate the possibility of a stimulation of cutaneous afferents
contributing to the effectiveness of taping, many studies employ a placebo taping
condition. Reflex coupling between individual mechanoreceptors in the skin and
voluntary muscle contractions is well described in the literature. Aniss (1992)
found that stimulation of cutaneous afferents in the skin of the hand caused both
excitatory and inhibitory EMG responses in the muscles of the ankle. Similar
results were reported in a later investigation by Fallon, Bent, McNulty, &
Macefield (2005). Additionally, McNulty and group (1999) reported that
stimulation of cutaneous afferents in the skin of the hand caused both excitatory
and inhibitory EMG responses in the muscles acting on the digits in healthy

individuals.

In a more germane investigation to this one, Macgregor (2005)
investigated the effect of stretching the skin over the patella on vasti muscles
activity in people with PFP. Tape was applied to the skin directly over the patella
with stretch applied in three different directions while subjects maintained an
isometric knee extension contraction. Stretch applied to the skin over the patella
increased VMO EMG and was greatest with the lateral skin stretch. The VL

surface EMG activity was unchanged. The authors suggest that cutaneous
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stimulation may be one mechanism by which patella taping produces its clinical
effect. Similarly, Christou (2004) found an increase in VMO activity after
application of a placebo tape during an isokinetic leg press, though another
author reports no EMG change in the vasti muscles from placebo tape during a
stair stepping task (Cowan et al., 2006).

In summary, placebo taping at the shoulder is not well studied, though
appears to have no effect on joint ROM. Consensus is lacking regarding whether
or not placebo taping alters EMG activity at the knee. Thus, any studies
investigating the effects of McConnell taping should incorporate this element into

the research design.
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CHAPTER 1lI

MATERIALS AND METHODS

Subjects

We recruited volunteers for this study from flyers posted at Seton Hall
University, the Seton Hall University student email broadcast and from flyers
posted at The Hospital for Special Surgery cooperating physician’s offices. The
primary investigator interviewed fourteen volunteers via telephone to determine
their appropriateness for inclusion in the study. Thirteen of those volunteers met
the inclusion criteria and attended a follow up session for clinical instability
testing. All thirteen subjects were enrolled in the study; however, one subject
withdrew during testing secondary to discomfort from the wire electrodes.
Therefore twelve subjects between the ages of 21 and 52 years (mean age 28.8,
SD=) participated in this study. The subjects represented a sample of

convenience and met the following inclusion criteria: 1) over 18 years of age; 2)
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one or more shoulder dislocations 3) currently experiencing symptoms; 4)
positive result on the shoulder app