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Effect of kinesio taping on standing balance
in subjects with multiple sclerosis: A pilot
study1
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Abstract. Objective: The aim of this study was to assess the effect of Kinesio Taping on body stability in subjects with MS.
Study design: Non controlled intervention study in a Rehabilitation Unit.
Intervention: A consecutive convenience sample of 15 individuals with multiple sclerosis was assessed. Kinesio Tex Tape was
applied directly to the skin of both calves and kept for the next two days.
Main outcome measures: Clinical and stabilometric assessments were performed at baseline, immediately after application of the
tape and the day after its removal. To control for learning effect 10 subject with multiple sclerosis were tested repeatedly under
the same conditions without tape.
Results: No statistically or clinically relevant differences were observed among conditions in the mediolateral plane. In the
AP plane Friedman’s ANOVA showed statistically significant differences between baseline and taping condition with respect to
length of sway. A trend towards statistically relevant differences were found also with respect to mean sway and velocity of sway.
No learning effect was found for repeated testing within the no treated group.
Conclusions: These preliminary results suggest that the use of ankle taping may be useful in immediately stabilising body posture.
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1. Introduction

Balance impairments and falls are frequent in sub-
jects with multiple sclerosis (MS) [1,2] and are likely
due to the combined effects of a lack of adequate pos-
tural control strategies, weakness and ataxia, and a lack
of reliable sensory information.

Balance control relies on a complex interaction of
sensory and motor systems. An accurate perception
of physical stimuli by sensory receptors of the visual,
somatosensory and vestibular systems and the integra-
tion of these inputs is essential for good standing bal-
ance [3–5]. Disorders in the sensory system can lead
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to inadequate motor responses [6] which are frequently
observed in individuals with MS [7]. A recent study
addressing sensory disorders in a sample of MS sub-
jects [8] showed the strong effects of the pathology on
balance control and the difficulty of subjects with MS
in controlling balance when the reliability of sensory
informationwas reduced. More than 2/3 of the subjects
showed increased postural sway in quiet standing with
eyes closed on the antero-posterior axis.

In standing, it has become common to study the body
as an inverted pendulum pivoting at the ankles where
the body is balanced by the ankle musculature with pri-
mary role of the calf muscles [9]. The ankle has the
double role of sway detection by somatosensory input
and sway control by feedforward and stiffness control
systems [10]. We hypothesized that for individuals
with MS an improvement of the quality of somatosen-
sory information could be achieved by the application
of a tape across the posterior part of the ankle joints.
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The use of taping could also potentially increase ankle
stiffness thus facilitating the role of the postural control
system in controlling body sway. The Kinesio Taping
MethodTM, has different types of applications and dif-
ferent elastic characteristics. It may facilitate or inhibit
muscle function in terms ofmuscle [11] recruitment and
it may increase range of motion and joint stability [12].
Similarly to other taping techniques (sport taping, Mc-
Connell taping) it can be used to support joints and re-
duce pain [13] and change peripheral blood flow [14].
In literature there are a couple of studies about appli-
cation of tape to adults with neurological diseases. In
one study improved upper limb function was reported
after taping [15] and it was suggested that Kinesio Tap-
ing might provide proprioceptive feedback useful for
correcting body alignment. In the other study taping
on the gluteus muscles proved effective in increasing
hip extension during gait of persons with hemiplegia
following stroke [16]. In that study it was hypothesised
that taping might have: increased the overlap between
the actin and myosin filaments and their interaction or
that it might have improved muscle activation through
cutaneous stimuli [17]. Alternatively, it was suggested
that improvement in performance could be due to in-
creased proprioceptive perception because of the pull
of the tape on the skin or that taping might simply have
given a physical limitation or stability to the joint [18].

The aim of the present study was to assess the effect
of Kinesio Taping applied to the back of the ankles in
improving body stability in quiet standing with eyes
closed in individuals with MS.

2. Materials and methods

A consecutive convenience sample of 15 subjects
with multiple sclerosis was assessed at [MASKED]
from 01/02/08 to 10/01/09. All inpatients or outpa-
tients who met the following inclusion criteria were
enrolled in the study: clinically or laboratory definite
relapsing–remitting, primary or secondary progressive
multiple sclerosis [19], ability to stand independently
in upright position for 30 seconds, ability to walk for
6m even with an assistive device, ability to passively
dorsiflex the ankle to the neutral position (0 degrees),
no allergy to the tape. The sample consisted of 9 males
and the mean age (Standard Deviation) was 49.0 (10.4)
years. The average onset of the pathologywas 16 (10.8)
years before the start of the study. The median (range)
EDSS score was 5.5 (3.5–7.5). 6 (40%) subjects had a
relapsing remitting sub type of MS; 4 (26.6%) subjects

had a primary progressive sub type of MS; 5 (33.3%)
subjects had a secondary progressive sub type of MS.
Three (20%) subjects used an assistive device (cane).

All subjects consented to participate in the study and
signed an informed consent form.

Since we were investigating the effect of the kine-
siotape on improving the somatosensory information in
the absence of other sensory information only the eyes
closed condition (EC) on firm surface was assessed.

2.1. Clinical assessment

A clinical assessment of static balance and the as-
sessment of calf muscles strength was carried out at the
beginning of the study. The Berg Balance Scale (BBS)
was used to assess static balance. This scale rates bal-
ance skills from 0 (cannot perform) to 4 (normal per-
formance) on 14 items with a maximum total score
of 56 [20]. The assessment of strength was obtained
by the Medical Research Council (MRC) scale where
0 means no muscle contraction and 5 means normal
force [21].

The visual analogic scale (VAS) was administered
to assess patient’s walking perception at pre test and at
follow up. The VAS queries the subject’s perception
of his/her walking skill. The subject has to tick a mark
on a 10 cm segment with higher value meaning better
perception of walking skills. The 10 meters Timed
Walking Test (TWT) was administered at pre test and at
follow up always without tape. Mean speed is reported
as meters/second (m/s).

2.2. Instrumental assessment

The stabilometric assessment was carried out with
a monoaxial platform. The Technoboby stabilomet-
ric platform consists of three string gauges placed un-
der a circular surface of 50 cm of diameter at 120 de-
grees. The sampling frequency was at 20 Hz. Accu-
racy and reliability of stabilometric data has already
been published elsewhere: the Intraclass Correlation
Coefficients ranged between 0.77 to 0.93 for the vari-
ables included in the present study. The standard error
of measurements were 2.27, 6.04, 250.95 respectively
for sway (SWAY), velocity of sway (VEL), and length
of sway in 30 seconds (LENGTH) in antero-posterior
plane; Description of feet position and experimental
set-up have been provided elsewhere [8].

The subjects were tested for 30 seconds in two ex-
perimental conditions on firm surface: EC: eyes closed
andKTM:Kinesio taping applied,eyes closed. All sub-
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jects were assessed in the morning. The subjects then
wore the tape for 2 days. The day after removal of the
tape the subjects were retested in the eyes closed con-
dition (RET). No treatment was allowed between as-
sessments. During platform assessment subjects were
told to stay as still as possible, an operator stood behind
the subject to prevent falls. Subjects were tested wear-
ing their normal shoes and clothes. For the follow up
assessment subjects were asked to use the same shoes
worn during the first assessment.

The instant positions of the centre of pressure (COP)
were computed to calculate the following parameters:

SWAY AP (and ML) [mm]: mean sway in the
anterior-posterior (AP) and medio-lateral (ML) ax-
is. Calculated as the standard deviation of raw AP
and ML COP position.
VEL AP (and ML) [mm/s]: velocity of oscillations
in the AP and ML axis. Computed as the first time
derivative of COP displacements.
LENGTH [mm]: length of COP trajectory. Com-
puted as the sum of the displacement of COP on the
platform surface for each frame.

2.3. Intervention

After the first EC stabilometric assessment Kine-
sio Tex Tape was applied directly to the skin of
both calves (see Fig. 1). The second stabilometric as-
sessment was done immediately after tape application
(KTM). The tape was then kept on for a couple of days
and was removed at the end of the second day, the third
stabilometric assessment was done the day after tape
removal (RET).

During the application of the tape the subject was
seated on a chair, the anklewas held slightly dorsiflexed
and the knee was bent at about 90 degrees. The tape
was cut in an “I” shape, 40 cm in length. First, the
base of the tape was applied on the plantar surface of
the heel about 5 cm from the posterior aspect of the
calcaneous. Second, the band was stretched along 50%
to 75% of the length of the Achilles tendon reaching
the first third of the calf. The last part of the tape was
applied as an anchor to dissipate forces.

2.4. Learning effect

Randomization of experimental conditions was
avoided since taping applied as a first experimental
condition might have interfered with the experimental
condition (EC) without taping because of carry over
effect. Thus the EC condition was always assessed first

Fig. 1. Application of taping.

and used as baseline to understand what might be the
effect of the taping. Since it is possible that the lack of
randomization could have led to improvement of per-
formance due to a learning effect, another group of sub-
jects was tested repeatedly in baseline conditions (that
did not include taping). In this way we could verify
that a change of performancewas likely to be due to the
intervention rather than to repeated exposure to testing
procedures (learning effect). For this purpose a con-
venience sample of 10 subjects with MS that met the
study inclusion/exclusion criteria were recruited and
tested. The sample consisted of 6 males, the mean age
was 56.5 years (5.7). The median (Range) EDSS score
was 5.75 (4–6); The onset of the pathology was 17.4
(10.3) years before the start of the study. 4 (40%) sub-
jects had a relapsing remitting sub type of MS; 3 (30%)
subjects had a primary progressive sub type of MS; 3
(30%) subjects had a secondary progressive sub type of
MS. 2 (20%) subjects used an assistive device (cane).
All participants were assessed in the morning. Three
conditions were tested: condition EC as baseline, as
described for the experimental sample; a second con-
dition eyes closed, after a pause of 10 minutes, (EC2)
that substituted the KTM condition of the experimen-
tal sample; and the RET condition assessed three days
later, as described for the experimental sample.

2.5. Data analysis

A box plot was used to verify the presence of outliers.
The Shapiro-Wilk test was used in testing for normality
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of distributions. Due to the small number of subjects
in the sample and lack of normal distribution of data a
Friedman’s ANOVA was used to assess the differences
between experimental conditions. Since this is a non
controlled pilot study it is important to note that the
alpha levels reported below have to be considered only
indicative.

We considered a difference between baseline and
KTM condition significant if its magnitude was high-
er than the minimally detectable change (MDC). The
MDC shows which changes fall outside the measure-
ment error. It is represented by the following formula:
MDC = 1.96 *

√
2 * SEM, where SEM is the standard

error of measurement [22]. These differences were:
2.26 mm, 6.03 mm/s and 250.9 mm respectively for
SWAY AP, VEL AP and LENGTH [8].

Spearman correlation coefficient was calculated be-
tween the performance in the EC condition and the dif-
ference between the EC and the KTM conditions for
each variable to understandwhether the effect of taping
was influenced by the original performance.

To calculate the required sample size for a future
random controlled study a sample size estimation was
run. T test for independent sample was chosen to assess
statistically significant differences between groups of
change scores (post-pre). A power of 0.8 and an alpha
level of 0.05 were chosen.

3. Results

The group of subjects scored on the average 45.8
(8.7 SD) points on the BBS which indicated a mild to
moderate balance disorder. VAS scale scored 4.7 cm
(2.4) out of 10, implying that subjects perceived their
walking impairments as being from moderate to heavy.
The average strength of calf muscles was 3.8 (0.94) and
3.6 (0.72) out of 5 points respectively for right and left
lower limb.

No statistically or clinically significant differences
were observed among conditions in the mediolateral
axis for SWAY ML (P = 0.89) and VEL ML (P = 0.42).
Thus the following analysis refers to the AP axis and
to the experimental group.

Table 1 reports the results for Sway AP, VEL AP and
Length variables.

For SWAY AP overall differences among conditions
approached significance (P = 0.12). A statistically sig-
nificant difference was found between SWAY AP EC
and SWAY AP RET (P = 0.02). Five out of 15 sub-
jects showed an improvement (aboveMDC)while three

subjects showed a decrement of performance (below
MDC). The performances of the other subjects did not
change.

With respect to the VEL AP variable overall differ-
ences among conditions approached significance(P =
0.09). A statistically significant difference was found
between VEL AP EC and VEL AP KTM (P = 0.02).
Six out of 15 subjects showed an improvement while
one subject showed a decrement of performance. The
performances of the other subjects did not change.

With respect to LENGTH ANOVA showed statis-
tically significant differences among conditions (P =
0.01). Statistically significant differences were found
between LENGTH EC and LENGTH KTM (P =
0.004). Five out of 15 subjects showed a relevant im-
provement. The performances of the other subjects did
not change.

A statistically significant correlation was found be-
tween the LENGTH in the EC condition and the
changes in LENGTH obtained with the application of
the tape (r = 0.57; p = 0.03). The same was true for
the SWAY AP (r = 0.63; p = 0.01) and VEL AP (r =
0.64; p = 0.01). Thus subjects with worse performance
on the initial assessment had better outcome from the
application of the tape. Conversely, no statistically sig-
nificant correlations were found between clinical base-
line measures (BBS and strength of calf muscles) and
improvement in stabilometric measure.

With respect to the VAS scale subjects reported a
slight increase in walking confidence from 4.7 (2.4) to
5.9 (2.5) cm (p < 0.04) from the first assessment to
the retest 3 days later. The same was true for the TWT
test: increment of speed was seen from 0.80 (0.36) to
0.90 m/s (0.41), (P < 0.01) from the first assessment to
the retest 3 days later.

3.1. Learning effect

With respect to the learning effect Table 2 shows the
results of the control group obtained after repeated as-
sessments without taping (EC, EC2, RET). No statisti-
cally significant differences were found among condi-
tions. In contrast to the taped group this group tend-
ed to perform a little worse on the second assessment
(EC2). None of the control subjects showed improve-
ment above MDC.

3.2. Sample size calculation

Finally, a sample size calculation, based on the cri-
terion reported in the Method Section, was done to es-
timate the sample size needed for a future RCT. The
analysis revealed that 74 subjects per group will have
to be recruited.
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Table 1
Length, Sway, and Velocity of sway in antero-posterior axis [mm]

Variable Condition n Median Range 25–75th percentile

SWAY AP [mm] EC 15 11.20 5.60–24.25 7.25–14.55
KTM 15 9.20 5.30–22.15 6.60–11.00
RET 15 8.03 5.30–17.50 7.20–11.10

VEL AP [mm/s] EC 15 32.57 14.90–57.05 19.65–42.80
KTM 15 25.60 16.30–50.45 18.67–33.83
RET 15 27.00 16.35–48.16 18.80–39.80

LENGTH [mm] EC 15 894.33 468.00–1572.00 554.50–1423.00
KTM 15 697.50 471.50–1426.00 550.50–951.00
RET 15 751.50 508.00–1544.60 597.50–1092.00

SWAY AP: mean sway in antero – posterior axis; VEL AP: velocity of sway in antero –
posterior axis;
LENGTH: length of sway.
EC: eyes closed condition. KTM: eyes closed condition, Kinesio Tape applied. RET: eyes
closed condition, retest 1 day after removal of tape.

Table 2
Length, Sway, and Velocity of sway in antero-posterior axis [mm]

Variable Condition n Median Range 25–75th percentile

SWAY AP [mm] EC 1 10 10.73 4.90–19.45 7.30–12.30
EC 2 10 11.05 4.70–25.55 8.08–12.05
RET 10 10.63 5.25–26.45 7.85–14.45

VEL AP [mm/s] EC 1 10 22.47 13.75–58.55 16.65–31.60
EC 2 10 22.75 13.50–56.15 16.50–37.40
RET 10 24.65 15.35–57.80 17.70–43.75

LENGTH [mm] EC 1 10 702.75 396.00–1633.00 520.50–920.00
EC 2 10 789.50 436.00–1566.50 498.25–1050.50
RET 10 693.25 433.50–1522.00 545.50–1329.50

SWAY AP: mean sway in antero – posterior axis; VEL AP: velocity of sway in antero –
posterior axis;
LENGTH: length of sway.
EC1: eyes closed condition baseline. EC2: eyes closed condition second assessment. RET:
eyes closed condition, retest 3 days after baseline assessment.

4. Discussion

In this paper we investigated the effect of Kinesio
taping applied on the posterior part of the ankle joint
on body sway in individuals with MS in quiet standing
with eyes closed.

The preliminary results of this study showed that sub-
jects with MS have relevant balance disorders and that
taping may improve quiet standing posture with eyes
closed. In general no adverse events were observed and
subjects reported no discomfort during the treatment.
The effects of taping were specific and axis dependent:
reduction of sway was seen only in the antero-posterior
axis. This was expected since the application of the
tape acted primarily on the flexio-extension movement
of the ankle joints.

The results of this study showed a trend towards a re-
duction of amplitude and velocity of sway in the antero-
posterior axis with the application of kinesio tape. For
the SWAY AP variable a reduction of 21% and 15% of
sway was observed from baseline to the second (with

tape) and third assessment (RET). These changes were
relevant (above MDC) for one third of subjects. In
general positive effects were seen in subjects showing
higher sway values at baseline. For the VEL AP vari-
able a reduction of 27% and 21% of velocity of sway
was observed from baseline to the second and third
assessment, these changes were above MDC for 40%
of subjects. Traditionally, the amount of motion and
velocity of the center of pressure have been assumed
to be a reflection of the degree of instability and are
considered controllable variables in the regulation of
upright posture [23]. The reduction of amplitude of
those two variables can thus be considered indicative of
a better control of balance in the antero-posterior axis
in this group of subjects.

There was a statistically significant reduction of the
length of the path in the taped condition and at retest. A
reduction of 28% and 19% was observed in LENGTH
from baseline to the second and third assessment, these
changes were above MDC for one third of subjects.
This finding is interesting because length of the path
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is mechanically related to energy expenditure. A re-
duction of energy expenditure is important because of
the high incidence of fatigue in this population of sub-
jects [24].

It was possible that observed improvement, or lack of
improvement, was related to baseline level of strength
of calf muscles or balance performance rated by Berg
Balance Scale; however, no correlationswere found be-
tween improvement observed on stabilometric platform
and baseline level of balance disorders and strength.

The improvement in gait speed and in perception of
walking skills (VAS) suggested a clinical and function-
al effect of taping. However, it is important to note that
those positive effects may be due to patient’s compli-
ance since subjects knew that the taping was applied.
In fact, other studies have suggested that application of
taping may improve perceived joint stability and confi-
dence [25].

In order to improve outcome and methods of apply-
ing the tape it is important to understand the mecha-
nism that led to improved upright balance. The effect
of treatment on quiet standing was clinically relevant
in one third of the subjects immediately after the ap-
plication of the taping which implies that the changes
are not due to long term learning. This may imply that
taping acts to modify the physical characteristic of the
ankle segments.

The modification of the balance control system may
be explained by two hypotheses addressing the me-
chanical and/or the sensory effect of taping.

With respect to the first hypothesis several authors
have stressed the role of the stiffness of the ankle as one
of the mechanism used to stabilize posture. The combi-
nation of tendons, muscles and joint capsule determines
the intrinsic stiffness of the ankle. Weakness of lower
limb has been reported in subjects with MS [26] and
taping may have a role in increasing plantarflexor force
as the centre of the mass moves forward during oscilla-
tory swaying. Taping, because of its mechanical char-
acteristics, may reduce joint movement and increase
the overlap of muscular filaments thus increasing mus-
cle recruitment [16,27] and may restrict the excessive
movement in the ankle [28].

With respect to the second hypothesis the role of the
input from skin receptors of the sole of the feet has been
advocated [29]. These inputs are used to promote feed-
forward active control system of body sway. In feed-
forward control an internal model is formed, mapping
body state and muscle activations, which allows the
nervous system to predict the muscle activation needed
to stabilize the posture [30]. It has been stressed that

the reliability of information is a key issue in the use of
this mechanism since reliable information is necessary
to develop an effective internal model of body posture
to feed the predictive process [29]. The mechanical
effect of taping on the skin of the feet and calf may in-
crease the stress on skin receptors thus increasing their
output stimulating sopraspinal centres thus enhancing
kinestesic and joint position sense [28]. This effect
is amplified by closure of the eyes where the weight
of somatosensory and vestibular inputs is increased.
Delwaide and Crenna suggested that it is possible to
activate the supraspinal centre by exteroceptive affer-
ents [31]. They reported an increased excitability in the
soleus motor nucleus with high-intensity stimulation of
the sural nerve (conduction of sensitive information).

Although the role of taping in increasing peripheral
informations seems plausible other studies have to be
implemented since the two papers [32,33], that have
addressed the effect of ankle taping on proprioception
in healthy subjects found no evidence of increased pro-
prioception.

The assessment the day after the removal of the tape
made it possible to verify short term adaptation. Im-
proved stability was observed the day after the removal
of the tape indicating that short term learning had oc-
curred. This could mean that the internal model was
modified following taping and that the CNS was better
able to control body sway even without the facilitation
of the tape.

The effects observed are not likely due to the repet-
itive exposition to the assessment. The group assessed
without application of tape showed that no learning ef-
fect occurred: the performance did not improve from
the first condition to the other two conditions.

The data presented in this paper warrants further
studies with higher methodological quality and so
the present results should be interpreted with caution.
There are several limitations to this preliminary study.
The sample of subjects was small and did not cover
a wide range of balance disorders, also a recruitment
bias could have occurred since a convenience sample
was recruited. The low power of the statistical analy-
sis may have increased the likelihood of Type II error.
Moreover, the lack of statically significant differences
may be due to the lack of the effect of taping on some
subjects with low level of sway.

A follow-up study with a control group matched for
age, length of disease and type of balance disorder is
necessary to reduce placebo effects and bias; in this
perspective a sham treatment is necessary to blind sub-
jects to treatment allocation and reduce the risk of com-
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pliance. An extensive platform assessment in different
sensory contests should be added. The effect of taping
in other tasks such as tandem stance and sit to stand
should be assessed and the impact of taping in activi-
ties of daily living should be studied. Finally, a theo-
ry about the neurophysiological effect of taping would
facilitate the generation of experimental hypotheses.

Acknowledgement

All subjects signed an informed consent to the pro-
tocol. The study has been approved by local ethical
committee.

References

[1] M.L. Finlayson, E.W. Peterson and C.C. Cho, Risk factors
for falling among people aged 45 to 90 years with multiple
sclerosis, Arch Phys Med Rehabil 87 (2006), 1274–1279.

[2] D. Cattaneo, C. De Nuzzo, T. Fascia, M. Macalli, I. Pisoni and
R. Cardini, Risks of falls in subjects with multiple sclerosis,
Arch Phys Med Rehabil 83 (2002), 864–867.

[3] A. Shumway-Cook and H. Woollacott, Motor control: The-
ory and practical application. Baltimore, Md: Williams &
Williams, 1995.

[4] S.L. Anacker and R.P. Di Fabbio, Influence of sensory in-
puts on standing balance in community-dwelling elders with
a recent history of falling, Phys Ther 72 (1992), 575–581.

[5] F.B. Horak, Postural orientation and equilibrium: what do we
need to know about neural control of balance to prevent falls?
Age Ageing 35(Suppl 2) (2006), ii7–ii11.

[6] G.M. Gehlsen and M.H. Whaley, Falls in the elderly: Part II,
Balance, strength, and flexibility, Arch Phys Med Rehabiz 71
(1990), 739–741.

[7] D. Frovic, Me. Morris and L. Vowes, Clinical tests of standing
balance: Performance of person with multiple sclerosis, Arch
Phys Med Rehabil 81 (2000), 215–221.

[8] D. Cattaneo and J. Jonsdottir, Sensory impairments in quiet
standing in subjects with multiple sclerosis, Mult Scler 15
(2009), 59–67.

[9] I.D. Loram and M. Lakie, Direct measurement of human ankle
stiffness during quiet standing: the intrinsic mechanical stiff-
ness is insufficient for stability, J Physiol 545 (2002), 1041–
1053.

[10] M. Lakie, N. Caplan and I.D. Loram, Human balancing of an
inverted pendulum with a compliant linkage: neural control by
anticipatory intermittent bias, J Physiol 551 (2003), 357–370.

[11] A. Slupik et al., Effect of Kinesio Taping on Bioelectrical
activity of vastus medialis muscle. Preliminary report, Orthop
Traumatol Rehabil 9 (2007), 644–651.

[12] A. Yoshida and L. Kahanov, The effect of Kinesio Taping
on lower trunk range of motion, Res Sports Med 15 (2007),
103–112.

[13] M.D. Thelen, J.A. Dauber and P.D. Stoneman, The Clinical
Efficacy of Kinesio Tape for shoulder pain: a randomized,
double-blinded, clinical trial, J Orthop Sports Phys Ther 38
(2008), 389–395.

[14] K. Kase and T. Hashimoto, Changes in volume of
the peripheral blood flow by using Kinesio Taping.
www.kinesiotapingitalia.it.

[15] E. Jaraczewska and C. Long, Kinesio Taping in stroke: im-
proving functional use of the upper extremity in hemiplegia,
Top Stroke Rehabil 13 (2006), 31–42.

[16] S.L. Kilbreath, S. Perkins, J. Crosbie and J McConnell, Gluteal
taping improves hip extension during stance phase of walking
following stroke, AJOP 52 (2006), 53–56.

[17] R. Garnett and J.A. Stephens, Changes in the recruitment
threshold of motor units produced by cutaneous stimulation in
man, Journal of Physiology 311 (1981), 463–473.

[18] S. Robbins, E. Waked and R. Rappel, Ankle taping improves
proprioception before and after exercise in young men, British
Journal of Sport Medicine 29 (1995), 242–247.

[19] W.I. McDonald, A. Compston, G. Edan, D. Goodkin, H. Har-
tung, F.D. Lublin et al., Recommended diagnostic criteria for
multiple sclerosis: guidelines from the International Panel on
the Diagnosis of Multiple Sclerosis, Ann Neurol 50 (2001),
21–27.

[20] D. Cattaneo, J. Jonsdottir and S. Repetti, Reliability of four
scales on balance disorders in persons with multiple sclerosis.
Disabil Rehabil 29 (2007),1–6.

[21] T. Paternostro-Sluga, M. Grim-Stieger, M. Posch, O. Schuh-
fried, G. Vacariu, C. Mittermaier, C. Bittner and V. Fialka-
Moser, Reliability and validity of the Medical Research Coun-
cil (MRC) scale and a modified scale for testing muscle
strength in patients with radial palsy, J Rehabil Med 40 (2008),
665–671.

[22] H.C. de Vet, C.B. Terwee, R.W. Ostelo, H. Beckerman, D.L.
Knol and L.M. Bouter, Minimal changes in health status ques-
tionnaires: distinction between minimally detectable change
and minimally important change, Health Qual Life Outcomes
22 (2006), 4:54.

[23] P.A. Goldie, T.M. Bach and O.M. Evans, Force platform mea-
sures for evaluating postural control: reliability and validity,
Arch Phys Med Rehabil 70 (1989), 510–517.

[24] A. Rampello, M. Franceschini, M. Piepoli, R. Antenucci, G.
Lenti, D. Olivieri and A. Chetta, Effect of aerobic training on
walking capacity and maximal exercise tolerance in patients
with multiple sclerosis: a randomized crossover controlled
study, Phys Ther 87 (2007), 545–555.

[25] K. Sawkins, K. Refshauge, S. Kilbreath and J. Raymond, The
placebo effect of ankle taping in ankle instability, Med Sci
Sports Exerc 39 (2007), 781–787.

[26] J.K. Haselkorn and S. Loomis, Multiple sclerosis and spastic-
ity, Phys Med Rehabil Clin N Am 16 (2005), 467–481.

[27] W.C. Chen, W.H. Hong and T.F. Huang, Effect of kinesio
taping on the timing and ratio of vastus medialis obliquus and
vastus lateralis muscle for persons with patellofemoral pain.
Proceeding of the 22nd congress of the international society
of biomechanics, 2007, Taipei, Taiwan.

[28] G.G. Simoneau, R.M. Degner, C.A. Kramper and K.H. Kit-
tleson, Changes in ankle joint proprioception resulting from
strips of athletic tape applied over the skin, J Athl Train 32
(1997), 141–147.

[29] P.G. Morasso and M. Schieppati, Can muscle stiffness alone
stabilize upright standing? J europhysiol 82 (1999), 1622–
1626.

[30] C.D. Takahashi, D. Nemet, C.M. Rose-Gottron, J.K. Larson,
D.M. Cooper and D.J. Reinkensmeyer, Effect of muscle fa-
tigue on internal model formation and retention during reach-
ing with the arm, J Appl Physiol 100 (2006), 695–706.



372 M. Cortesi et al. / Effect of kinesio taping on standing balance in subjects with multiple sclerosis

[31] P.J. Delwaide and P. Crenna, Cutaneous nerve stimulation
and motoneuronal excitability. II: Evidence for non-segmental
influences, J Neurol Neurosurg Psychiatry 47 (1984), 190–
196.

[32] T. Halseth, J.W. McChesney, M. DeBeliso, R. Vaughn and L.

Jeff, The effects of kinesiotm taping on proprioception at the
ankle, Journal of Sports Science and Medicine 3 (2004), 1–7.

[33] H. Murray and L. Husk, Effect of Kinesio taping on propri-
oception in the ankle, Journal Sports Physical Therapy 31
(2001), A–37.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


