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increase in vasti muscle activity in people with patellofemoral pain
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Abstract

Patella taping reduces pain in individuals with patellofemoral pain (PFP), although the mechanism remains unclear. One possi-

bility is that patella taping modifies vasti muscle activity via stimulation of cutaneous afferents. The aim of this study was to inves-

tigate the effect of stretching the skin over the patella on vasti muscle activity in people with PFP. Electromyographic activity (EMG)

of individual motor units in vastus medialis obliquus (VMO) was recorded via a needle electrode and from surface electrodes placed

over VMO and vastus lateralis (VL). A tape was applied to the skin directly over the patella and stretch was applied via the tape in

three directions, while subjects maintained a gentle isometric knee extension effort at constant force. Recordings were made from five

separate motor units in each direction. Stretch applied to the skin over the patella increased VMO surface EMG and was greatest with

lateral stretch. There was no change in VL surface EMG activity. While there was no net increase in motor unit firing rate, it was

increased in the majority of motor units during lateral stretch. Application of stretch to the skin over VMO via the tape can increase

VMO activity, suggesting that cutaneous stimulation may be one mechanism by which patella taping produces a clinical effect.

� 2004 Published by Elsevier Ltd. on behalf of Orthopaedic Research Society.
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Introduction

The application of tape to the skin over the patella has

been shown to contribute to a significant and immediate

reduction in patellofemoral pain (PFP) [2,16,27,32,38].

Patella taping was originally proposed to decrease pain

by altering patella mechanics [27], however there is de-

bate in the literature as to whether this occurs [2,38].
Alternatively, the clinical effect of patella taping may

be due to changes in activity of the vasti muscles.

Patellofemoral pain is a common musculoskeletal

condition involving a spectrum of articular cartilage
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changes to the undersurface of the patella [3], generally

caused by excessive or abnormal contact of the articular

surface with the femoral condyles. This is believed to be

due to abnormal patella tracking which can result in

abnormal forces and pressures at the patellofemoral

joint which may eventually lead to pain [18]. A number

of mechanical factors are considered to contribute to

PFP, such as increased Q or quadriceps angle, femoral
rotation, femoral neck anteversion, tight lateral struc-

tures, excessive foot pronation, patella alta, variation

in patella shape, abnormal patellar positioning, joint

laxity or patella instability and VMO insufficiency or

wasting [14]. Research has focused previously on the

effects of the muscular and osseoligamentous contribu-

tions to patellar tracking. However, more recently, the

importance of the neural control system has been high-
lighted. A number of recent studies have provided
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evidence of an imbalance in the activation of the timing

of VMO and VL in people with PFP. For example VMO

activity has been found to be delayed relative to VL in a

stair stepping task in individuals with PFP [10], and

when reacting to a postural perturbation [11]. However,

some other studies have failed to find a difference
[22,33,36].

It appears unlikely that mechanical changes produced

by application of tape can specifically produce the clin-

ical effects seen, as a number of studies have failed to

find significant changes in patella position with taping.

For instance, in a radiographic study by Bockrath

et al. [2], although patella taping was found to contrib-

ute to a dramatic reduction in pain, it was not associated
with change in patella position. Somes et al. [38] found

that taping reduced pain by 45% and improved medial

tilt of the patella, but had no effect on patella glide. Thus

the pain relief from taping may be due to mechanisms

other than mechanical or positional changes.

One outcome of taping that has been studied exten-

sively is the effect of various types of knee braces, band-

ages and taping on joint proprioception. For example,
Lephart et al. [24] found improvement in knee joint

proprioception of subjects after repair of the anterior

cruciate ligament, following application of a neoprene

sleeve. These authors suggested that the improvement

was due to augmented afferent input via enhancement

of cutaneous stimulation. Barrett et al. [1] used a simi-

lar explanation for the improvement found in people

with osteoarthritis of the knees with use of an elastic
bandage. In contrast, a study on the effects of taping

on knee joint proprioception in healthy subjects [4]

found no differences between tape and no-tape condi-

tions in their proprioceptive tests. However, when the

subjects were graded as having good or poor proprio-

ception, taping was found to significantly improve angle

reproduction in those with large initial errors on the

proprioceptive tests. These data appear to indicate that
improvements may only be detected when there is a def-

icit initially.

Alternatively, the effects seen with patella taping may

be due to alteration of muscle activity. The co-ordina-

tion of the vasti muscles is important in control of

patella tracking, as Neptune et al. [29] proposed from

simulation studies that a delay in VMO onset of only

5 ms can result in a significant increase in patellofemoral
joint loading, which can lead to PFP. A number of stud-

ies have investigated the effect of taping on temporal and

spatial characteristics of vasti muscle activity. For exam-

ple, Cowan et al. [9] reported a change in timing of vasti

muscle activity during a stair stepping task following the

application of tape. In subjects with PFP, taping caused

the onset of VMO EMG activity to occur earlier relative

to VL. This did not occur in painfree subjects, or with
placebo taping which was applied vertically over the pa-

tella without tension.
Studies of EMG amplitude of VMO and VL have

been inconclusive with some studies reporting a change

with tape [30,31] while others have not [5,8,35]. How-

ever, most tasks involve functional movements which

inherently have large variability and studies may not

have had the statistical power to detect a difference.
Despite evidence to support the change in vasti mus-

cle activity associated with taping, the mechanism of this

change remains unclear. One possibility is that the stim-

ulation of cutaneous afferents via tape leads to changes

in muscle activity.

Previous research has shown a relationship between

cutaneous afferent stimulation and motor unit firing.

McNulty et al. [28] demonstrated that firing of a single
cutaneous afferent influences muscle activity in the hand.

Garnett and Stephens [15] found a change in the order

of recruitment of motor units of the dorsal interosseous

muscle during cutaneous stimulation of the hand. Thus

we hypothesised that cutaneous stimulation from stretch

of the skin over the patella and VMO may induce

changes in vasti muscle activity. There is preliminary

evidence that stretch of the skin over the patella may
lead to changes in vasti muscle activity in painfree indi-

viduals (Gerlach et al., unpublished observations).

The purpose of this study was firstly, to determine

whether there is a change in the firing rate of single mo-

tor units of VMO in people with PFP when stretch is ap-

plied to the skin over the patella. Secondly, we aimed to

investigate whether there is a change in relative EMG

amplitude of the vasti muscles when stretch is applied
to the skin over the patella in this population. Thirdly,

we investigated whether the effect of stretch of the skin

over the patella was specific to the direction of stretch.
Methods

Subjects

Eight subjects with patellofemoral pain syndrome (Six females, two
males, age 22 ± 3.04, weight 67 ± 7.29, height 172 ± 10.84) participated
in the study. These subjects were included if they had a history of ante-
rior knee pain with a duration of symptoms greater than 3 months and
of an intensity sufficient to limit function or cause the individual to
seek intervention. The diagnosis of PFP was based on the clinical cri-
teria of Brukner and Khan [3] including diffuse anterior knee pain
which may be aggravated by at least two of the following activities:
squatting, kneeling, stair climbing and prolonged sitting. In addition,
they were to have an average pain level of 3cm or more on a 10cm vis-
ual analogue scale (VAS), and have an insidious onset of symptoms
unrelated to a traumatic incident. All participants were aged 40 years
or less to reduce the likelihood of osteoarthritic changes in the patello-
femoral joint. Subjects were excluded if they had (i) previous knee sur-
gery, or a knee condition other than PFP; (ii) abnormal sensation
across the anterior portion of the knee; (iii) an allergy to adhesive tap-
ing; (iv) were highly trained; (v) performed high level exercise 6h prior
to testing; (vi) pain or injury present in adjacent joints including the
hip, ankle and foot; (vii) contraindications to invasive procedures such
as coagulopathies; or (viii) had received recent intervention for PFP.
The subjects did not have pain at rest, and did not have pain during
a gentle isometric contraction at 30� knee flexion. This has important
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implications on the recordings, as it has been found that motor unit fir-
ing frequency can be affected by the presence of pain [19,37]. The study
was approved by the institutional research ethics committee.

Electromyographic activity

Electromyographic activity of individual motor units in VMO was
recorded with a monopolar (n = 2) (TECA, Oxford Metrics, UK,
50mm · 26 gauge) or concentric needle electrode (n = 6) (TECA, Ox-
ford Metrics, UK, 50mm · 26 gauge) inserted into the muscle 20mm
proximal to its distal border in the middle of the muscle belly (Fig.
1a). When using a monopolar needle electrode a surface electrode
(20mm Ag/AgCl disc, Grass Telefactor, USA) was placed 10mm med-
ial to its insertion point as a reference. Pairs of surface electrodes
(20mm Ag/AgCl disc, Grass Telefactor, USA) were placed in stand-
ardized positions based on previous studies [17], over the muscle bellies
of VL and VMO with an interelectrode distance of 20mm (Fig. 1a.).
The electrodes for VMO were positioned 4cm superior and 3cm med-
ial to the superomedial border of the patella, and oriented 55� to the
vertical. For VL, the electrodes were placed 10cm superior and 6–
8cm lateral to the superior border of the patella, and oriented 15� to
the vertical. A ground electrode was placed over the tibia. Prior to
application of the electrodes, the skin was prepared with abrasive gel
and wiped with alcohol to minimise electrical impedence.

In order to avoid recording from the same motor units in different
trials, the morphology of the motor unit was identified from averages
of the VMO surface EMG recordings, triggered from the single motor
unit action potentials in the monopolar needle recording. The averages
were observed both during the experiment and offline following com-
pletion of the experiment.

EMG data were pre-amplified 1000 times, band-pass filtered be-
tween 20 Hz and 2kHz (Neurolog, Digitimer UK) and sampled at
5kHz. Data were sampled using a Power 1401 (Cambridge Electronic
Design, UK) and Spike2 (Version 4.10) software (CED, Cambridge,
UK).

Procedure

As it was critical to control the force level and intramuscular elec-
trode position across trials it was necessary to position subjects in
non-weight bearing. Subjects were seated on an adjustable plinth with
the hip in neutral rotation and flexed to 90�, and the knee flexed 30�
from extension over a solid frame (Fig. 1a). The thigh was stabilized
with a Velcro strap, and the subject�s foot resting in a neutral position
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Fig. 1. Experimental set-up (a) Surface and needle EMG electrode placement

(b) Subject Position. Subjects were seated with the knee supported in 30� fl

patella.
of dorsiflexion/plantar flexion on a wooden footplate supported in a
fixed frame. It is important that this position is standardized for all sub-
jects, as different hip and knee joint angles, and type of contraction, can
influence the relative activity of the vasti muscles [23,41]. The footplate
was attached to a strap linked in series with a strain gauge (Validyne,
USA) to provide feedback of knee extension force (Fig. 1b). The subject
only exerted sufficient force to enable recording of the activity of a sin-
gle, or small number of motor units. Typically, the force generated was
less than 5% maximum voluntary contraction. Although the absolute
force level was not critical, it was important that subjects maintained
a constant force level between trials. A cross of rigid tape (Leukoplast,
Biersdorf, NSW) was placed over the patella to allow the application of
force to the skin. Hypoallergenic tape (Fixomull stretch, BSN medical,
Hamburg) was also used to aid fixation of the tape (Fig. 1b). The force
was applied in the three directions of medial, lateral and superior, via a
strain gauge to ensure constant force across all trials.

The needle electrode was inserted into the muscle belly of VMO
and adjusted within the muscle to obtain a clear recording from a sin-
gle motor unit. Optimal placement of the electrode was determined
from motor unit morphology displayed on an oscilloscope. During
each trial, subjects were requested to maintain a gentle knee extension
effort at constant force, assisted by visual feedback of force on a com-
puter monitor. The experimenter monitoring single motor unit firing
had continuous auditory feedback of motor unit activity via head-
phones to ensure that the firing of the reference unit was maintained.
This individual received no feedback about the application of stretch
to the skin.

We aimed to record 5 motor units from each subject, with record-
ings made during medial, superior and lateral skin stretch for each mo-
tor unit. This was achieved for seven of eight subjects with 4 motor
unit recordings for the other subject. For each trial, a constant knee
extension force was maintained while stretch was applied to the skin
in either a medial, lateral or superior direction. The direction of tape
pull was randomized for all trials. A metronome was used to regulate
the duration of tension applied to the skin with 3s ramp up, 3s hold,
3s ramp down and 3s with no stretch (Fig. 1c). The level of force ap-
plied to the tape was determined from pilot trials, with a maximum
force (4N) which was less than that required to produce movement
of the patella or the lower limb but sufficient to stretch the skin.

Data analysis

Sorting of motor unit recordings was conducted using a Spike dis-
criminator (BAK Electronics) which identifies individual motor units
through analysis of the slope of the rise phase of an action potential.
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To distinguish between motor units, triggers were created based on
high and low phases of the action potential. On completion of the
experiment the triggers were checked offline and errors were corrected
to ensure accuracy of action potential discrimination. This is necessary
as motor unit action potential morphology (particularly amplitude)
may change during long recordings. For each motor unit the instanta-
neous firing rate was calculated for the middle 1s during each phase of
tape tensioning (baseline, rise, stretch and release) and a comparison
was made of the mean firing rate between the different phases. The root
mean square (RMS) amplitude of VMO and VL surface recordings
was also calculated for 1s during each phase (baseline, rise, stretch
and release) and normalized to the amplitude recorded during the
baseline control phase in which the knee was extended but without skin
stretch. The phases of stretch were investigated to evaluate whether the
responses to stretch differed between the dynamic and static phases of
the stretch.

Statistical analysis

The software program Statistica (Version 5, Statsoft Inc., USA)
was used to conduct statistical analysis of the data. A two factor re-
peated measures analysis of variance (phase · direction) was used to
compare VMO single motor unit firing rate and RMS EMG between
phases of stretch (baseline, rise, stretch and release) and the direction
of tape tension (medial, lateral and superior). Post-hoc testing was con-
ducted using Duncan�s Multiple Range Test to identify specific differ-
ences in the data. Alpha level was set at 0.05.
Results

EMG amplitude

When tension was applied to the skin over the patella
in people with PFP, there was a change in VMO surface

EMG amplitude which varied significantly between the

directions of skin stretch (p < 0.001) (Fig. 2a). With

application of a lateral stretch to the skin, which ten-

sioned the skin over VMO, there was a 9% (±0.045)

increase in VMO EMG amplitude which was greater

than that identified with medial and superior stretch

(p = < 0.001). The amplitude of VMO EMG also dif-
fered between the phases of stretch with increased ampli-

tude on the stretch and release phases compared to the

rise phase (p = 0.03) (Fig. 3). There was a variable re-

sponse between subjects to phase and direction
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different directions of stretch. Note that VL amplitude did not change from
(p = 0.0039). Subject 5, in particular, responded to lat-

eral stretch with a larger increase in amplitude than

the other subjects (p = 0.02).

In contrast to VMO, VL EMG activity did not differ

between directions of tape pull and phase of skin stretch

(p = 0.2,0.3) (Fig. 2b). However, there was significant

variability in amplitude between subjects. As with
VMO, subject 5 had a larger response to skin stretch

than the other seven subjects (p = 0.006).

Consistent with VMO surface recording, analysis of

RMS EMG amplitude of the intramuscular recording

of VMO indicated a significant increase in amplitude

with lateral stretch of the skin which was greater than

that with either medial or superior stretch (p = 0.02).

This change was present despite slight alterations in mo-
tor unit action potential size, which occurred as a result

of minor movements of the needle electrode within the

muscle. However, there was no difference in amplitude

of VMO intramuscular EMG when compared between

the three phases of skin stretch (p = 0.59).
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VMO motor unit firing rate

With the application of stretch to the skin over the

patella in people with PFP, a high proportion of motor

units altered their firing rate. The response of individual

motor units was not consistent for each direction or
phase of skin stretch. Analysis of mean firing rate aver-

aged across all motor units demonstrated no net differ-

ence for the pool of motor units tested. There was no

significant difference between the means when compared

across the directions of pull (p = 0.5) and the phase of

skin stretch (p = 0.1) (Fig. 4), however when the means

of individual motor units were analysed the data showed

that 52.5%, 67.5% and 60.5% of motor units increased
firing rate with medial, lateral and superior stretch of

the skin, respectively. Raw data for an individual subject

is displayed in Fig. 5. The motor unit presented has a
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Fig. 4. Mean firing rate for VMO motor units, averaged across all

motor units for each subject (circles) and the group (grey bar), for

different directions of skin stretch.
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of a single motor unit to stretch of the skin in the three directions—

medial, lateral and superior. The superimposed motor unit action

potentials (top) confirm that the same motor unit was recorded in each

trial. This motor unit increased firing rate with stretch specifically in

the lateral direction.
clear increase in firing rate with lateral stretch of the

skin, but not with medial or superior stretch. Of the mo-

tor units in which firing rate increased, the mean in-

crease for medial, lateral and superior stretch was 6%

(0.3–14%), 6% (0.02–19%) and 4% (0–15%), respectively.

Some motor units responded to skin stretch with de-
creased firing rate. Of the 40 motor units from which

data was collected, 47.5%, 32.5% and 39.5% decreased

their firing rate with medial, lateral and superior skin

stretch. This reduction in firing rate was 6% (1–37%),

6% (1–22%) and 8% (0–30%) for medial, lateral and

superior skin stretch.
Discussion

The present study shows that stretch of the skin over

the patella, which stimulates cutaneous afferent recep-

tors, leads to changes in VMO amplitude and motor

unit firing rate. Application of a lateral stretch, which

tensions the skin over VMO, resulted in increased

VMO surface EMG amplitude, with no concurrent in-
crease in VL EMG activity. Although there was no net

increase in firing rate across all motor units, individual

analysis suggests that during lateral stretch, a greater

proportion of motor units increased firing rate than de-

creased. Therefore, although cutaneous stimulation with

stretch in a lateral direction did increase firing rate in the

majority of motor units, the response was not consistent

across the motor unit pool. The findings of the study
support the hypothesis that stimulation of cutaneous aff-

erents and the subsequent effect on VMO activity may

play a role in the clinical effect of patella taping.

The effect of skin stretch on vasti muscle activity dem-

onstrated in this study concurs with previous research

that has investigated the relationship between cutaneous

afferents and motor unit activity. McNulty et al. [28]

demonstrated that activity of hand muscles is coupled
to firing of single cutaneous afferents in the hand. Simi-

larly, stimulation of cutaneous afferents in the foot in

cats has been shown to alter motor unit excitability

[20]. Furthermore, stimulation of cutaneous afferents

in the hand can alter the order of recruitment of motor

units such that high threshold motor units are among

the first to be recruited [15]. There is also evidence from

several studies to suggest that cutaneous stimulation
contributes to the perception of joint position and

movement [7,12,13], and this factor may have some ef-

fect on the degree of muscle activity.

Kandel et al. [21] report that cutaneous stimulation

can lead to reflex contraction of the muscle underlying

the stimulated skin. Furthermore, the specific type of

stimulus can influence the muscle response. Hargbath et

al. [20] demonstrated that cutaneous stimulation of the
foot can contribute to excitation of specific motor units,

while inhibition of motor units in the corresponding
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antagonist muscle occurs. It was also reported that cuta-

neous stimulation can lower the threshold of recruitment

of motor units in the underlying muscle, such that motor

units are more easily excited [21]. The specificity of in-

creased VMO activity to lateral stretch of skin over the

patella, is consistent with the specificity to different types
of stretch identified in these previous studies.

It is argued that individuals with PFP demonstrate

abnormal lateral tracking of the patella. Movement of

the patella is controlled by both passive and dynamic

structures surrounding the knee, and it has been sug-

gested that an imbalance in the activity of the medial

and lateral vasti muscles may contribute to altered patel-

la tracking and consequently lead to pain [40]. Several
studies provide evidence to suggest that while VMO

and VL onset occurs simultaneously in asymptomatic

subjects, there is a delay in VMO onset relative to VL

in subjects with PFP during the performance of func-

tional tasks [10,11]. Other studies have failed to find a

difference in timing in patients with PFP. However, it

is difficult to compare between studies, due to differences

in the tasks performed, measurement techniques and
methods of analysis. For instance, studies measuring re-

flex latencies to a tap to the patella tendon only provide

information on the latency of the stretch reflex [22] and

do not provide information on how the activity of these

muscles is controlled during functional activities. Other

factors that influence the results include methods for

detection of EMG onset (using computer algorithms

or visual detection) and whether the onset of vasti
EMG activity is expressed relative to each other or rela-

tive to mechanical events [33,36].

The present data, which indicate VMO activity can be

increased differentially by cutaneous stimulation of the

skin over the patella, suggest that this may provide a

mechanism to improve control of the medial and lateral

muscles. Furthermore, if it is accepted that individuals

with PFP have deficits in vasti muscle control it is pos-
sible that this population of individuals should respond

differently to skin stretch over the patella compared with

healthy individuals in whom vasti muscle activity is opti-

mal. When data from the present study are considered

relative to data from a recent study investigating the ef-

fect of stretch on skin over the patella in healthy individ-

uals, using an identical experimental paradigm, the

results indicate that subjects with PFP showed an in-
crease in VMO amplitude in response to skin stretch

in a lateral direction almost one third greater than that

identified in healthy subjects (6%) (Gerlach et al.,

unpublished observations). The greater response seen

in PFP subjects is consistent with the change in timing

of vasti muscle activity which was found in individuals

with PFP, but not painfree individuals, in previous re-

search [10,11].
The increased amplitude of VMO activity identified

in the present study supports previous findings which
show a change in vasti muscle activity with patella tap-

ing [6,31]. In contrast, Ng et al. [30] reported a decrease

in VMO/VL ratio with patella taping. However, that

study involved a high loading task which may influence

the results. Several other studies have found no change

in vasti activity with patella taping during stair climbing
tasks or VMO retraining exercises [5,8,35]. These tasks

are associated with large inter-trial variability which is

likely to have influenced the ability to identify a differ-

ence. The technique used in the present study was very

sensitive, due to the careful control of the task and knee

extension force, and demonstrated a small but consistent

effect on vasti muscle activity.

The present study also showed a greater tendency for
motor unit firing rate in VMO to increase rather than

decrease with lateral stretch of the skin over the patella.

There are several possible explanations for the variable

response of motor units to skin stretch. For instance,

there may be some degree of task specificity in VMO

motor units related to control of the patella. Task specif-

icity of motor units has been reported in other muscles

such as transversus abdominis and obliquus internus
in relation to postural and respiratory functions [34].

Thus the variable response of VMO motor units to

stretch may reflect the functional difference in VMO mo-

tor units. In our study, subjects performed low force

contractions which are likely to recruit low threshold

motor units. There may be differences between motor

units with varying recruitment thresholds, such that dif-

ferent levels of cutaneous input are required to stimulate
various motor units. This factor was not considered in

the present study, however it may contribute to the indi-

vidual variation in motor unit activity seen in the results.

Although therapeutic patella taping involves applica-

tion of tape to correct components of patella orienta-

tion, the current study involved application of a cross

of rigid tape to the skin directly over the patella. Clini-

cally, tape is applied first to the patella and then ten-
sioned medially with fixation over the medial knee and

VMO. This technique provides some degree of medial

stretch over the patella, compression of the skin over

the medial knee and lateral stretch over the medial joint,

including some lateral stretch over VMO. In this study

the tape was tensioned at a standardized force of 4N

in the three different directions to apply stretch to the

skin. When the tape was pulled in a lateral direction,
the skin over VMO and the medial knee was stretched,

and when pulled in a medial direction the tape stretched

the skin over the patella. Thus the technique used is not

an ideal model of clinical patella taping. However clini-

cal patella taping does involve both components of

stretch, and it appears that the lateral stretch over the

muscle has the most significant effect on muscle activity.

The tape was also pulled in a superior direction as a con-
trol, as this component is not incorporated into thera-

peutic patella taping. This direction of stretch induced
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no change in VMO activity, although 60% of motor

units had a small increase in firing rate.

Other techniques have also been shown to alter vasti

muscle activity. Application of tape transversely over

VL, with the aim of reducing VL activity relative to

VMO, has been shown to have this effect in asympto-
matic subjects [39]. Thus, the direction of tape applica-

tion has specific effects on muscle activity. The

direction of tape application in the current study had

no effect on VL activity, despite altering VMO activity,

which may be related to the anatomical orientation of

the muscles and their respective roles in patellar control.

The majority of muscle fibres in VL are vertically orien-

tated to the patella and have a significant role in exten-
sion of the knee, while producing only a small lateral

glide of the patella. In our study the tape was directed

horizontally with minimal likely influence on the muscle

which lies further proximal. In comparison, the fibres of

VMO are more horizontally oriented and are responsi-

ble for medial control of the patella [25]. Thus VMO cre-

ates a more superomedial force on the patellofemoral

joint, which is important in the control of the patella
during knee movements [26], and in particular in indi-

viduals with PFP. Unlike VL, the application of stretch

to the skin over the patella was more closely related to

muscle fibre direction and action of VMO.

The present study demonstrates that stretch of the

skin over VMO via tape, can increase VMO EMG activ-

ity, and this effect appears greater in subjects with PFP

than that reported for asymptomatic subjects. This sug-
gests that stimulation of cutaneous afferents may con-

tribute to the mechanism by which patella taping

produces a positive clinical effect in this population.

The principle could be considered in a variety of taping

techniques for other anatomical areas to explain the

clinical effect identified by therapists.
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