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ABSTRACT

Objectives: Cerebral Palsy (CP) is a non-progressive brain damage that leads to movement
and balance disorders. One of the new rehabilitation approaches for such children is Kinesio
taping. The present study aimed to investigate the effect of lower limbs kinesio taping on static
and dynamic balance in children with CP.
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Available Online: 01 June 2019+ Methods: In this pilot randomized clinical trial, 30 children with CP were randomly classified
:  into two control and intervention groups each containing 15 subjects. In the intervention group,
Kinesio tape was applied with 30% tension on anterior muscles of lower limbs. However, in
the control group, Kinesio tape was used just in a sham mode. In both groups, Kinesio tape
was used along with occupational therapy interventions for two weeks. Berg Balance Scale
(BBS) and forward Functional Reach (FR) tests were used before, two days, and two weeks
after intervention. Two-way repeated measures ANOVA was used to study the intervention
effects, within-group data were analyzed with the paired t-test, and between-group effects were
assessed using independent t-test.

Results: Short term results (two days after intervention) indicated no significant difference
between the scores of BBS (P=0.7) and FR (P=0.08) in the intervention group, and BBS (P=
0.8) and FR (P=0.1) in the control group. Long term results indicated a significant change in
BBS (P<0.001) and FR (P<0.001) in the intervention group, however, no significant changes
were observed in FR (P=0.1) and BBS (P=0.8) in the control groups.

Keywords: Discussion: Application of Kinesio tape on lower limbs of children with CP improved their
Cerebral Palsy, Postural ¢ balance. Therefore, this method can be used in rehabilitation clinics for functional improvement
balance, Kinesio tape ¢ of children with Cerebral Palsy.
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e Lower-limb Kinesio taping can improve balance ability in children with Cerebral Palsy.

e Long-term application of Kinesio taping is more effective for improving balance than its short-term use.

Plain Language Summary

Cerebral Palsy (CP) is a group of permanent movement disorders that appear in early childhood. CP is caused by
abnormal development or damage to some parts of the brain that control movement, balance, and posture. One con-
tributing factor to children’s problems with gait and reaching movement is poor balance control ability. Kinesio taping
technique is a relatively new technique applied in rehabilitation programs of CP. The present study aimed to investigate
the effect of lower-limb Kinesio taping on the balance ability of children with CP. The result shows that lower-limb
Kinesio taping can improve balance ability in children with CP, especially its long-term application.

1. Introduction

erebral palsy is defined as a non-progres-

sive brain damage caused by abnormal

brain development and brain injuries be-

fore, during, or after birth [1, 2]. Statistics

indicate that 70% to 80% of patients with
Cerebral Palsy have spastic type of it; they experience
movement and balance problems [3, 4]. In children with
Cerebral Palsy, altered muscle function causes balance
problems, making it difficult for the person to stand and
walk [4]. Due to permanent tension of muscles in such
patients, they have permanent spasticity.

These conditions along with other complications make
a kind of immobility. Therefore, muscular function and
strength do not have a linear relationship with aging
and gaining weight [5]. Since balance is the last stage
of cortical growth in children, spastic Cerebral Palsy is
followed by more balance and movement disorders [3,
6, 7]. Balance has two static and dynamic modes. Static
balance is referred to the ability of body in maintaining
and controlling center of gravity within a specifically
supported range and keeping its standing position via
feet [8-10]. Weak static balance causes movement limi-
tations followed by reduced ability of understanding the
surroundings, communicating with family members and
friends [11-15].

Dynamic balance disorder creates functional problems
for daily activities [16]. Successive falls caused by pa-
resis and disability of the person to control posture fluc-
tuations along with static and dynamic balance control
are some prevalent complications of dynamic balance
disorder [17]. Balance is one of the main components
of movement and increases functional skills [18]. Reac-

tions of static and dynamic balance are weaker in chil-
dren with Cerebral Palsy [19]. Children with spastic
Cerebral Palsy have abnormal muscle tone and status
control, both of which affect functional balance [20].

Functional balance is one of the components of status
stability that makes it possible for the children to act in-
dependently in all the daily and social activities in home,
school, and society. Functional balance should be evalu-
ated in order to understand whether the child is indepen-
dent in his/her daily activities or not [21]. Children with
Cerebral Palsy have low physical activity; therefore,
they experience some disorders in their daily activities
such as independent walking, climbing stairs, and run-
ning. Stature control and balance are significant com-
ponents of functional movement in sitting and standing
activities, and walking [22].

According to the significance of balance function and
its effects on individual functions, communication with
the society and independence, it can be said that balance
disorders are considered as one of the most important
challenges for the children and rehabilitation of such dis-
orders is the main goal of physiotherapists and occupa-
tional therapists [23].

Kinesio tape is a new technique applied by an elastic
tape called Kinesio Flex Tape [13]. This tape stimulates
peripheral sensory system of the skin. This sensory sys-
tem is related to pains, movement control, and proprio-
ception [24] and can improve proprioception and weak
muscles, and reduce edema and muscle spasms [25].

A case study by Losa (2015) indicated that using Kine-
sio tape is a positive forward step toward rehabilitation
of children with Cerebral Palsy and can affect their static
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and dynamic balance [26]. Yasukawa claimed that Kine-
sio tape stimulates sensory-movement system and, con-
sequently, voluntary control and coordination of phys-
iotherapy programs of children with Cerebral Palsy is
improved [12]. Sliwinsky (2007) indicated that Kinesio
tape controls muscle tone and directly improves move-
ment activities of the patients [27]. The studies showed
that KT technique as part of a multimodal therapy pro-
gram can affect the rehabilitation of children with CP to
improve motor function and dynamics [28].

There are some limitations in such insufficient studies
conducted on the balance and reduced life quality of the pa-
tients. But to date, no study specifically examined the effect
of the kinesio taping on the dynamic and static balance of
children with CP. Therefore, the present study aimed at in-
vestigating the effect of lower limbs kinesio taping on static
and dynamic balance in children with Cerebral Palsy.

2. Methods

The  current Randomized  Clinical  Trial
(IRCT2017082135822N1) was conducted on 30 chil-
dren with spastic diplegia and quadriplegia and Cere-
bral Palsy, aged 3-10 referred to Tavanafarin and Nasim
rehabilitation clinics in Tehran, Iran, from November
2017 to May 2018 and subjects were randomly divided
into intervention and control groups. The current study
was approved by the Human Research Ethics Commit-
tee of the Bagiyatallah University of Medical Sciences
(ethical code: IR.BMSU.REC.1396.526).

All patients' parents signed the informed consent form
and offered the opportunity to ask any questions regard-
ing the study procedures. Inclusion criteria of the study
were: 1. Diagnosis of spastic diplegia and quadriplegia
Cerebral Palsy by neurologist; 2. Minimum walking
ability; 3. Ability of understanding and executing the
orders; 4. Age from 4 to 10 years old; 5. No other medi-
cal interventions; and 6. No genu recurvate.

The children receiving simultaneous interventions or
with sensitivity toward taping were excluded from the
study. The participants were classified into two 15-pa-
tient intervention and control groups. Then, the specified
tests and evaluations were performed by the researcher
in the clinic. Kinesio tape was used as a treatment tool in
the intervention group, and as a sham tool in the control
group. Moreover, both groups used physiotherapy and
occupational treatment along with Kinesio tape. The re-
searcher was trained by workshops to use Kinesio tapes.

June 2019, Volume 17, Number 2

Taping was applied on ankles and tibialis muscles to
improve dorsi flexion, on rectus femoris to improve knee
extension, and on hamstring muscles to inhibit knee flex-
ion. Therefore, the applied tension was from the begin-
ning to the end of muscle. However, in inhibitory ac-
tions, it was applied from the end toward the beginning
of the muscle. Moreover, for tape muscle modification,
the muscle was tensioned up to 30% of the primary
length, and for function modification up to 100% of the
primary length of the muscle [12].

In kinesio taping, the child bends slightly from the trunk
to make in the paravertebral muscles stretch [26]. Taping
was done for 14 days, 24 hours a day, on both feet, and
was changed every four days. The tests and evaluations
were performed in the intervals of before taping, two
days after taping, and 14 days after taping, which meant
at the end of interventions. Functional balance was tested
via Berg balance scale including 14 items evaluated in an
answer range of 0-4 for each item. Reliability of this test
was reported 95% by Azad et al. [29].

Forward functional reach tests individual’s balance
while standing near a wall and stretches the hands.
Therefore, the extent of stretching of the hand, evaluated
by yardstick, was recorded. Duncan and Stevensky indi-
cated that functional access test had a concurrent validity
in balance evaluation [30].

Data analyses

Shapiro-wilk test was employed to evaluate normal
distribution of the data. It was indicated that the vari-
ables of the current study had a normal distribution. To
compare the variables of each group, paired t-test was
used before and after intervention, and for comparison
of intervention data in two different groups, independent
t-test was used at two separate times. Also, the effects
of time (before, after 2 days, at the end) and groups (in-
tervention or control) and their interactive effects were
estimated by two-way repeated measures ANOVA. Data
were analyzed with SPSS V. 20 software (P<0.05).

3. Results

Totally, the current study recruited 30 patients with
Cerebral Palsy (18 males and 12 females). Average
age of participants was seven years in the intervention
group, and 6.93 years in the control group. There were
10 male and five female subjects in the interventions
group, and eight male and seven female subjects in the
control group. In both groups, 53.3% of the participants
had diplegia, and 47.7% quadriplegia. Table 1 indicates
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Table 1. Mean+SD of Berg Balance scale and functional reach in the two groups

Time
Variable Group
Before After 2 Days After 2 Weeks
Intervention 42.13+5.71 42.20+5.34 44.13+5.26
Berg Balance Scale
Control 39.40+3.86 39.40+4.01 39.40+4.01
Intervention 18.66+2.66 18.86+2.77 20.60+2.50
Functional reach
Control 19.06+£1.86 19.06+1.98 19.33£1.75
Table 2. Summary of analysis of variance in the two groups
Variables Effects f P

Time 20.88 <0.001

Berg Balance scale Group 0.392 0.058

Timexgroup 20.88 <0.001

Time 54.63 <0.001

Functional reach Group 0.072 0.790

Timexgroup 30.57 <0.001

means and standard deviations of FR and BBS tests of
both groups in different times. In the primary evalua-
tion, result of independent t-test showed, no significance
difference between FR scores of each group (P=0.6). It
was the case for BBS scores as well (P=0.1).

Table 2 presents ANOVA results for the estimated vari-
ables. The main effects of time (before, after 2 days, and
after two weeks) and interaction between time and group
(groupxtime) were significant for both variables. How-

Figure 1. The results of one comparison of means

The results of one comparison of means were significant
(P<0.01) and are shown by stars.

ever, the main effects of groups (intervention, control)
were not significant for any of the variables. Results of
independent t-test showed no significant difference be-
tween groups in second (P=0.882) and third evaluations
in FR scores (P=0.120). Triple evaluations, performed on
changes of each group using paired t-test, indicated no
significant difference between the first and second evalu-
ations of FR scores in the intervention group (P=0.082),

Figure 2. The interaction plot of groups by time of measur-
ing dynamic balance

The results of comparisons of means showed significant dif-
ference between significant difference between the groups in
the third evaluation (*P<0.05) and the first and third evalua-
tions in the intervention group (***P<0.001).
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however, a significant difference was observed before
and after intervention evaluations (P<0.001).

In the control group, no significant difference was ob-
served between the first and second evaluations (P=0.1),
and first and third evaluations (P=0.1) (Figure 1). Results
of independent t-test also showed no significant differ-
ence between groups in the second (P=0.116) evalua-
tion but significant difference in the third evaluation in
BBS scores between the intervention and control groups
(P=0.01). Paired t-test showed no significant difference
between the first and second evaluations of BBS scores
in the intervention group (P=0.774), however, a signifi-
cant difference was observed between the first and third
evaluations of the intervention groups (P<0.001). In the
control group, no significant difference was observed be-
tween the first and second evaluations (P=0.8) and with
the first and third evaluations (P=0.8) (Figure 2).

4. Discussion

The current study aimed at analyzing the effects of Ki-
nesio tape on static and dynamic balance of children with
spastic Cerebral Palsy in three intervals of before, two
days after, and two weeks after the start of interventions.
After two days, results indicated no significant change
in the static and dynamic balance, however, a significant
change was observed after two weeks of interventions.
It indicated that the variables were improved by Kinesio
tape through this time.

Children with spastic Cerebral Palsy have problems
in their movements and balance. Weak balance causes
some limitations in movement ability and is followed
by reduced ability of understanding the surroundings,
and communicating with family members and friends
[15, 31]. It can be inferred that Kinesio tape applies a
reinforcement tension on ankles and knees in order to
improve walking position and the contact of feet with
ground [32, 33]. Therefore, this can lead to improved
balance in children with Cerebral Palsy. On the other
hand, Kinesio tape induces central nervous sensory sys-
tem, and in this regard, adjusts muscle functions and
spatial-temporal reactions, which consequently leads to
reduced postural fluctuations and improved balance [34].

Da Costa et al. conducted a study on instantaneous ef-
fects of Kinesio tape for up standing movements, balance,
and dynamic control of four children with left hemiplegia.
Their results indicated reduced up standing time and timed
up and go, which were consistent with the current study
results. Comparison before and after intervention balances
indicated no significant difference which was not consis-
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tent with the current study results. The researchers con-
cluded that neuromuscular tape was effective in dynamic
activities, but not in static activities [35].

Pour Momeni et al. analyzed the effects of Kinesio tape
on balance and spasticity of patients with stroke. During
the study, Kinesio tape was used for both groups for one
hour. Intergroup results indicated that the Timed Up and
Go test (TUG) score and gastrocnemius muscle tone re-
duced significantly. The intergroup comparison indicat-
ed that Kinesio tape was more effective on patients with
stroke that had left hemiplegia. These results were con-
sistent with those of the study [36]. Kaya et al. analyzed
the effects of Kinesio tape on functions and activities of
children with spastic Cerebral Palsy. They concluded
that Kinesio taping technique is an alternative approach
to improve proprioception, movement functions, and
daily activities of children with Cerebral Palsy [37].

Cortesi et al. used Kinesio tape on gastrocnemius mus-
cles of patients with MS. This technique significantly
reduced the fluctuations and improved balance in such
patients [38]. In another research, consistent with the
current study, Losa claimed that Kinesio tape is a posi-
tive forward step toward rehabilitation of children with
Cerebral Palsy and can improve their static and dynamic
balance [26]. Losa et al. proved that using Kinesio tape
for ankles and knees of children with Cerebral Palsy can
improve their balance and walking. These results were
consistent with those of the current study. However, the
analysis of spasticity and movement range in the current
study indicated that Kinesio tape had no significant ef-
fect on them [39].

The small sample size may be considered a potential
limitation for the current study findings inference. More-
over, a follow-up is required to evaluate the maintenance
effectiveness of Kinesio tape on static and dynamic bal-
ance in children with Cerebral Palsy. Lack of evaluat-
ing the independence in activities using tests such as
functional independence measure to evaluate transfer of
learning was another limitation of the current study.

5. Conclusion

Based on the results of the current study (long term af-
fectability) and other researches, Kinesio tape is effec-
tive on children with spastic diplegia and quadriplegia
Cerebral Palsy and can improve their balance. There-
fore, Kinesio tape can be used as an alternative method
to rehabilitate and treat children with spastic diplegia and
quadriplegia Cerebral Palsy.
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