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ABSTRACT

Ankle sprain is one of the most common injuries in different population. One way to treat ankle sprain is to use a
Kinsio tape. Given the importance of the ground reaction forces, no research has been done on the effect of the
kinesio tape on the components of the ground reaction force. Therefore, in this study, we intend to investigate the
effect of Kinsio Tape on the components of ground reaction force. 10 females with ankle sprain participated in
this study. Using a force plate (1000 Hz), the components of the ground reaction force were measured while
walking in two conditions with and without tape. Then, the peak variables of the ground reaction forces, impulse,
and loading rate were extracted. The repeated measure test with a significance level (P <0.05) was used for
statistical analysis. The results showed that the use of kinesio tape significantly reduced the components of
ground reaction force in the direction of Fz1(p = 0.01), Fx1 (p = 0.027) and Fyl (p = 0.001), but in the other
components there was no difference between the two conditions. According to the results of the present study, it
seems that Kinesio Tape cannot provide sufficient mechanical support to improve the condition of the ankle, so
the use of Kinesio Tape for treatment is ambiguous.
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Introduction

Ankle sprain is one of the most common injuries in different people (1). According to research reports, 10 to 30
percent of people with ankle sprains develop ankle instability (2). This problem leads to a feeling of instability,
frequent emptying of the ankle and recurrent sprain of the ankle (3). Ankle sprains impose a high cost of
treatment on the community due to increased medical care and absenteeism. Mechanical instability and
functional instability play a role in the development of chronic ankle instability (3). Therefore, providing
appropriate solutions for the prevention of sprain and treatment for sprain has always been considered by
researchers. Three treatments have been suggested for the treatment of ankle sprain (4,5). The first is surgical
treatment, the second is braces, and the third is tape treatment (4,5). Bandage is used by the kinesio tape band as
an alternative to more advanced techniques and braces to prevent and treat ankle sprain (6). Kinsiotape is the
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latest form of elastic band used by Dr. Kenzo Kase in the 1970s (7,8). kinesio tape is used to increase joint
stability without restricting the range of motion of the body (7,8). The tape used for the kinsiotape is different
from the traditional sports tape (8,9). It has a one-sided elasticity and can be stretched up to 140% of its original
length before applying it to the skin, so that a constant tensile force can be applied to the skin (8,9). In addition,
the tape used for the kinesio tape type is air-permeable and water-resistant and can be worn for several days
without removal (10). kinesio tape may help people with ankle sprains by reduce pain, change muscle function,
improve blood circulation, enhancing proprioception, and repositioning subluxed joints (10,11). In other words,
using a kinesio tape not only control the movement of the ankle, but also cause enhancing proprioception the
ankle joint (8-10,11). Limited studies have been performed on the effect of kinesio tape on individuals (12,13).
Ground reaction force is great clinical importance (14,15) so that increasing the components of the ground
reaction forces are associated with injuries from overuse and expose the individual to injuries such as stress
fracture, patellar pain, and the complication of plantar fasciitis (16-19). So researchers are looking for a way to
reduce ground reaction force. The use of kinesio tape is recommended for the treatment of ankle sprains.
However, given the importance of the issue, no research has been conducted on the effect of kinesio tape on
reaction forces. Since the three-dimensional distribution of the ground reaction forces is of clinical importance
and will help therapists in determining the appropriate treatment strategies, in this study we intend to examine
the effect of kinesio tape on the ground reaction forces and also, the related components to gain an
understanding of the forces applied to the body in these people. Our hypothesis in the present study is that the
use of kinesio tape reduces the components of the grounf reaction force in people with ankle sprain.

Material and Methods
Participants

The present study is of quasi-experimental and experimental type. 10 women with ankle instability were
participant in this study. The mean and standard deviation of the age, height and mass of the subjects were equal
to (30.87 £ 5.05 year), (166 £ 7 cm), and (71.6 + 15.2 kg), respectively. The criteria for subjects to enter the
study were: obtaining a score above 26 from the ankle performance evaluation questionnaire, a history of severe
external ankle sprains, a history of ankle instability in the last 6 months. Also, the exclusion criteria from the
study were the difference of more than 3 mm between the length of the two lower extremities, the history of
surgery, and skeletal abnormalities. All subjects were right-handed and right-footed, which was measured by
hand throwing test and foot kick. Subjects were advised not to engage in strenuous physical activity for 48 hours
prior to the test. Prior to the test, the objectives and the study method were described to the subjects. Subjects
signed a written consent to participate in the study.

Instruments and Procedure

In the present study, South Korean kinesio tape was used (Fig 1).
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Fig 1. Kinesio tape

Using two force plates of Kistler (Kistler AG, Winterthur, Switzerland) of dimensions 600 mm *400 mm, the
ground reaction forces (GRF) in the vertical (Fz), anterior-posterior (Fy) and mediolateral directions (Fx) were
measured while walking. The sampling frequency was set to Hz1000 (20). The two force plates were placed
along each other, apart 1 cm from each other in the middle of a 20-meter path, so that the subject would take at
least 5 steps before reaching the force plate. The force plate was calibrated before the test was performed.

During walking, the GRF of both legs was recorded and the results of the dominant leg were used for analysis.
Before the test, each subject would walk in the lab for about 5 minutes to adjust to the test conditions. Then,
each subject walked 6 times with "shoes" and 6 times with "shoes + tapping™ and their kinetic information was
recorded. In the present study, the type of shoes (ASICS design) was the same for all subjects and selected
according to their foot size.

Data Processing

The gathered force plate signals were fitted using fourth-order low-pass Butterworth filter with a 10 Hz cut of
frequency (20). Peak variables of ground reaction forces, impulse and loading rate were measured. For the GRF
variables, three vertical components, five mediolateral components and two anterior-posterior components were
extracted. For ground reaction forces, the 3-point vertical line includes the value of the initial contact (FzI.C),
the mid-stance phase (FzM.S), and the push off (FzP.O), in the anterior-posterior direction of the two peak
points (FyP.O) and brake (Fyl.C), and in the mediolateral direction of the 5 peaks (FxI.C, FXF.F FXxM.S, FxH.O
and FxP.O) were calculated. All GRF forces were normalized according to individual weight.
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Fig 2: Three dimensional GRF data during walking (20)

Impulse was also measured in three directions: x (Impx), y (Impy), and z (Impz). To calculate the impulse
amount, the method Trapezoidal integration was used (21).

_ F1+Fny <
impulse = At((T) + Z Fi)
i=2

Vertical loading rate is defined as the initial section slope between heel contact moment to the first peak of

vertical ground reaction force (17).

FZ;(N)/body weight(N)]]

Loading rate = [[ :
time to peak FZ;

Statistical Analyses

Shapiro Wilk test was used to check the normality of the data. Due to the normal distribution of the data, the
repeated measure ANOVA test was used to make the intragroup comparison at the significance level of p <0.05.
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Results

The values for the maximum ground reaction force in the vertical, anterior-posterior, and medio-lateral
directions are summarized in Table 1. As can be seen, taping increases ground reaction force values in the Fz1,
Fx1, and Fy1 directions (p>0.05).

Table 1. Mean and standard deviation of the normalized ground reaction force during walking

BW% Without tapping With tapping P value
Fz, 1.52+0.26 1.61+0.27 0.011*
Fz Fz, 1.08+0.192 1.12+0.19 0.67
Fz; 1.56%0.25 1.56+0.2 0.95
Fx, 0.036+0.017 0.051+0.015 0.027*
Fx, -0.062+0.011 -0.073+0.017 0.059
Fx FX3 -0.0305+0.01 -0.026+0.019 0.289
Fx4 -0.052+0.016 -0.052+0.023 0.94
Fxs 0.008+0.006 0.0113+0.007 0.112
Fy, -0.22+0.048 -0.28+0.057 0.001*
i Fy, 0.29+0.051 0.29+0.047 0.763

Figure 3 shows the impulse values in three directions. Examining the results, it was found that taping had no
significant effect on impulse results (p<0.05).

_ —

I

IMPX

IMPY

m Without Tapping OWith Tapping

Fig 3. Impulse value in stance phase of gait for tow condition (with and without tapping)
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Figure 4 shows the vertical force loading rate in two conditions of with and without tapping during walking. As
seen, the kinesio tape did not reduce the loading rate (p >0.05).
16
14

12

o

BW!/Sec

Without Tapping With Tapping

Fig 4. Loading rate in stance phase of gait for tow condition (with and without tapping)

Discussion

The aim of the present study was to investigate the effect of immediate use of kinesio tape on the maximum
ground reaction forces, loading rate and impulse in people with ankle sprain during walking.

At the moment of heel contact with the ground, various factors such as surface material, type of shoe, muscle
activity, range of motion of the joints affect the amount of force acting on the ground (22). Since in this study
both the surface on which the walking was performed and the type of shoes were considered the same for both
groups, the cause of the difference in the components of the ground reaction force can be considered as a result
of using kinesio tape (23). It is clinically important to examine the ground reaction forces in all three
dimensions. In the present study, it was observed that when using kinesio tape, the horizontal ground reaction
(Fx1) force is significantly increased. Research has shown that changes in the horizontal ground reaction force
are related to those in the center of gravity, so an increase in the internal and external force of the horizontal
ground reaction force indicates more changes in the center of gravity and therefore more instability in
individuals (24).

These findings are consistent with the findings of Caulfield et al., 2004 (25). They suggested that changes in the
lateral and anterior cranial forces observed may lead to recurrent injuries due to a significant increase in stress in
the structure of the ankle joints, because peak forces occur especially in individuals with functional ankle
instability (25).

The results of the present study showed that the kinesio tape increases the posterior ground reaction force. In
various studies, the posterior reaction force is referred to as the braking force. The increase in the posterior
reaction force is related to the anterior shear force in the knee, so increasing this force is one of the risk factors
for knee injuries (26). On the other hand, increasing posterior force is one of the compensatory strategies to
maintain balance and prevent slipping. People with ankle sprains appear to use a conservative walking strategy
which increases the ground reaction force at the posterior surface. These findings are consistent with the
findings of McKayet al., 2001 (27). The higher braking forces are explained by the need to decelerate in
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preparation to cut toward the new plane of progression. These greater braking forces have been associated with
a relative increase in quadriceps activation during the early stance of running (27,12). The results of the present
study showed that the use of kinesio tape increases the vertical ground reaction force at the moment of heel
contact with the ground. Various studies have shown that the increase in the vertical ground reaction force is
related to the application of compressive force on the musculoskeletal structure of the body. One of the
limitations of this study was that the man subjects were not included in the study, and due to differences in
anthropometric characteristics, the generalization of the results of this study to the whole population would bear
problems.

Conclusion

The results of the present research have shown that the kinesio tapping of ankle increases the horizontal ground
reaction force, anterior-posterior ground reaction force and vertical ground reaction force. According to the
results of the present study, it seems that kinesio tape cannot provide sufficient mechanical support to improve
the condition of the ankle, so the use of kinesio tape for treatment is ambiguous. However, further study on
other treatment methods (e.g rehabilitation, shoes, foot orthoses, and etc (28-35)) simultaneous with kinsio
taping was recommended.
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