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ABSTRACT  
Background: A cerebral palsy is a group of 
permanent disorders arising from many reasons in 
the brain during early childhood. It directly affects 
physical development.  The combination of the 
Kinesio taping and mirror neurons stimulation 
based VCD program represents a new practical 
approach to treat cerebral palsy. It is possible to 
promote motor development in cerebral palsy. 
Objective: To compare GMFM-66 scores between 
children who received only Kinesio taping and 
children who were treated by using Kinesio taping 
together with mirror neurons stimulation based 
VCD program. 
Methods: The 30 participants were 5–12 years old 
children with spastic diplegia with GMFCS at level 
1–3.  The children were divided into an 
experimental group and a control group with 15 
children in each group.  In the control group, the 
researcher had applied Kinesio taping on tibialis 
anterior muscle and rectus femoris by using 
muscle facilitation technique and functional 
correction technique at ankle joint for 60 minutes. 
The participants in the experimental group 
received Kinesio taping on their lower limb and 
VCD program for 60 minutes.  The GMFM-66 
evaluated gross motor function. 

Results: The GMFM-66 scores of the two groups 
as calculated by using ANCOVA were not 
statistically significantly different after the 
intervention (p=0.206). When comparing GMFM-

66 scores within each group by applying paired   
t-tests, then statistically significant differences 
were observed within both groups (p<0.001). 
Conclusion: Both using only Kinesio taping and 
using Kinesio tape with mirror neurons stimulation 
based VCD program had immediately affected on 
gross motor function in children with spastic 
diplegia.  However, there were no significant 
differences between groups. 
  
Keywords: Cerebral palsy, Kinesio taping, Mirror 
Neuron, Gross Motor Function   

บทคัดยอ่    
ที่มาและความส าคัญ: ภาวะเด็กสมองพิการเป็นกลุ่ม
อาการของเด็กที่เกิดจากความผิดปกติของสมองอย่าง
ถาวรเนื่องจากสาเหตุหลายประการ  ส่งผลให้เกิด
พัฒนาการที่ผิดปกติและล่าช้า การรกัษาดว้ยการติด
เท ป ไค เน ซิ โอ ร่ว ม กับ ก า รรัก ษ าด้ ว ย โป รแก รม
กายภาพบ าบดัส าหรบัพฒันาทกัษะการเคลื่อนไหวโดย
กระตุน้การท างานของเซลลก์ระจกเงาในรูปแบบวีดิทศัน์
จัดเป็นการรักษาอีกทางเลือกหนึ่งที่สามารถน ามา
ประยุกต์ใช้ในเด็กภาวะสมองพิการได้จริง และมี
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แนวโน้มที่สามารถส่งเสริมใหเ้กิดการพัฒนาทางดา้น
การเคลือ่นไหวในเด็กภาวะสมองพิการได ้
วัตถุประสงค:์ เปรียบเทียบคะแนนความสามารถดา้น
การเคลื่อนไหวด้วยแบบประเมิน GMFM-66 ระหว่าง
กลุม่เด็กที่ไดร้บัการรกัษาดว้ยการติดเทปไคเนซิโอเพียง
อยา่งเดียว กบักลุม่เด็กที่ไดร้บัการรกัษาดว้ยการติดเทป
ไคเนซิโอรว่มกบัการรกัษาดว้ยโปรแกรมกายภาพบ าบดั
ส าหรับพัฒนาทักษะการเคลื่อนไหวโดยกระตุ้นการ
ท างานของเซลลก์ระจกเงาในรูปแบบวีดิทศัน ์
วิธีการวิจัย: อาสาสมคัรเป็นเด็กภาวะสมองพิการชนิด 
spastic diplegia อายุ 5-12  ปี มีระดับความสามารถ
ดา้นการเคลื่อนไหว (GMFCS) อยูใ่นระดบั 1-3  จ านวน 
30 คน แบ่งเป็นกลุ่มทดลองและกลุ่มควบคุม กลุ่มละ 
15 คน กลุ่มควบคุมจะไดร้บัการติดเทปไคเนซิโอด้วย
เทคนิคกระตุน้การท างานของกลา้มเนือ้ tibialis anterior 
และ rectus femoris รว่มกบัเทคนิคกระตุน้การท างาน
ของขอ้เทา้ เป็นระยะเวลา 60 นาที สว่นกลุม่ทดลองจะ
ได้รับการรกัษาด้วยโปรแกรมกายภาพบ าบัดส าหรับ
พฒันาทกัษะการเคลื่อนไหวโดยกระตุน้การท างานของ
เซลลก์ระจกเงาในรูปแบบวีดิทัศน์ เป็นระยะเวลา 60 
นาที  ร่วมกับการติดเทปไคเนซิโอที่ขา ประเมินผล
ความสามารถทางดา้นการเคลือ่นไหวดว้ยแบบประเมิน 
GMFM-66 
ผลการวิจัย: เมื่อเปรียบเทียบค่าคะแนน GMFM-66 
ระหว่างกลุม่ทดลองและกลุม่ควบคมุภายหลงัการไดร้บั
ปัจจัยการทดลอง โดยใช้สถิติ ANCOVA พบว่าไม่มี
ความแตกต่างอย่างมีนัยส าคัญทางสถิติ (P=0.206) 
และเมื่อเปรียบเทียบคะแนน GMFM-66 ภายในกลุ่ม 
โดยใชส้ถิติ  paired t-test พบวา่มีความแตกตา่งอยา่งมี
นยัส าคญัทางสถิติทัง้สองกลุม่ (p<0.001) 
สรุปผล: การติดเทปไคเนซิโอที่ขาเพียงอย่างเดียว และ
การติดเทปไคเนซิโอที่ขารว่มกบัการรกัษาดว้ยโปรแกรม
กายภาพบ าบดัส าหรบัพฒันาทกัษะการเคลื่อนไหวโดย
กระตุน้การท างานของเซลลก์ระจกเงาในรูปแบบวีดิทศัน์
มีผลทันทีต่อการเพิ่มขึน้ของความสามารถด้านการ

เคลื่อนไหวในเด็กภาวะสมองพิ การชนิด  Spastic 
diplegia แต่ทั้ง 2 กลุ่มไม่มีความแตกต่างกันอย่างมี
นยัส าคญัทางสถิติ 
 
ค าส าคัญ: สมองพิการ ไคเนซิโอเทป เซลลก์ระจกเงา 
ความสามารถดา้นการเคลือ่นไหว 
 
Introduction  

Cerebral palsy (CP), the nonprogressive 
disturbances, is the permanent movement and 
posture development disorders leading to activity 
limitation. The impartment of the developing fetal 
or infant brain is the cause of motor disorders that 
usually accompanies by disturbances of 
sensation, perception, cognition, communication, 
and behaviour, by epilepsy, and by secondary 
musculoskeletal problems1. Neurological lesions 
have a limitation on the brain and directly affect 
physical development. Children will have 
problems doing activities in daily living due to 
abnormal muscle and joint functionality such as 
muscle weakness, spasticity, joint contracture and 
bone deformity1. In average, 1.5 to 2.5 out of 
1,000 infants are born with cerebral palsy2.  

Nowadays, physical therapy plays a role 
in stimulating the musculoskeletal systems in 
children with cerebral palsy in order to manage 
their motion to the best abilities. Continuing 
stimulation of sensory and motor systems are 
necessary to enhance the stability of motion and 
to allow the body to memorize the correct motion 
in children with disability. The movement skills 
could continuously improve until the patients can 
manage their motion inappropriate 
circumstances3. Recently, the study found that the 
mirror neuron system supported the concordant 
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function of sensory and motor neurons. Buccino et 
al. in 2004, stated that the mirror neuron system 
was a perception of action observation. The 
person could understand the meaning of the 
others' action, which leads to imitation4. The 
primary method began with picture recognition, 
and gathering detail of the actions by observation 
in the visual cortex then links to other motor 
neuron pathways. Therefore, mirror neurons 
intertwine to other neurons, and the system then 
leads to action imitation from action observation. 
These processes can apply to promote motor 
skills in children with cerebral palsy by imitative 
learning from activities that they have seen in 
mirror neurons stimulation based VCD program. 

The mirror neurons stimulation based VCD 
program stimulated the sensory system and linked 
to the nervous motor system through the parieto-

premotor circuit. 
Mahasup et al. in 2012, designed and 

developed mirror neurons stimulation based VCD 
program5. The contents consisted of stretching 
exercises and activities to promote body balance 
in sitting and standing positions and during 
walking. Physiotherapy specialists who had 
various experiences in cerebral palsy treatment 
approved content validity. Results showed that the 
mirror neurons stimulation based VCD program 
was able to improve gross motor function (the 
GMFM-66 scores) in thirty children with cerebral 
palsy (2–10 years old) as much as a standard 
physical therapy5. Furthermore, the various study 
found that mirror neuron therapy could increase 
gross motor function in disability patients. Buccino 
et al. in 2006, found that the primary stroke 

patients who watched the daily activity film and 
imitated limbs movement had better functional 
scores6. Chaiyawat et al. in 2009, created a home 
rehabilitation program by applying mirror neuron 
theory for Thai ischemic stroke patients. The 
results showed that the program could increase 
the ability of movement7. As for the stimulating 
mirror neuron treatment had been reporting the 
increase children with cerebral palsy movement 
ability in 1 month5. Therefore, there was a 
possibility that the movement ability might improve 
within one month after initiate treatment. The 
researcher was interested in studying the 
immediate effects of the treatment of the mirror 
neuron stimulation program. 

   The Kinesio taping method (KT) had 
developed and increasingly popular. This method 
designed for promoting the natural healing system 
of the body via activates neurological and 
circulatory processes. Moreover, KT also had 
influenced the muscles through skin input. There 
were five major physiological systems affected by 
KT, including stimulating mechanoreceptors, 
increasing interstitial fluid flow, lifting skin, 
improving muscle contraction and improving joint 
biomechanics8,9. The previous study found that the 
Kinesio tape, using muscle facilitation and 
functional correction technique, is effective in 
improving muscle contraction and joint 
biomechanics. Kase et al. in 2003 had hypothesis 
muscles stimulation mechanisms by using KT. The 
stretching effect of KT on the skin had stimulated 
muscle spindle, which stimulated muscle 
contraction and muscle activity10. Hsu et al. in 
2009, compared EMG of lower trapezius muscle 
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between KT and sham tape in shoulder 
impingement and found the increase of lower 
trapezius muscle activity in 60-30° arm lowering 
phase in KT conditions11. Huang et al. in 2011 
studied the effect of the KT on muscle activity and 
vertical jump performance in healthy inactive 
people. They found the muscle activity of medial 
gastrocnemius trend to increase in the KT group 
when compared with elastic tape12. Costa et al. in 
2013, discovered that KT could improve efficiency 
in moving and changing position from sitting to 
standing in children with cerebral palsy13. Kinesio 
tape with muscle facilitation and functional 
correction techniques was found to be effective in 
children with cerebral palsy.  Also, Simsek et al. in 
2011, showed that KT helped to improve balance 
in sitting position of children with cerebral palsy14. 

The study also revealed that KT was more 
supportive of muscle facilitation and functional 
movement. As a result of this, KT might improver 
gross motor function in children with cerebral 
palsy.  

In addtion, Dos Santos et al. in 2019, 
studied the immediate effect of the Kinesio tape 
on rectus femoris muscle in children with unilateral 
cerebral palsy. They found that KT could increase 
rectus femoris muscle function and stimulated 
trunk extension movement during sit to stand15. 

Also, Dos Santos et al. in 2018, studied the 
immediate effect of the Kinesio tape on knee 
extensor torque in children with unilateral cerebral 
palsy (GMFCS level 1-3). They found the Kinesio 
tape could increase the knee extensor peak 
torque16. The researcher interested in the 
immediate treatment of the Kinesio tape because 

the prolong applying KT on children with cerebral 
palsy might cause tape allergies. Moreover, 
children might feel uncomfortable, including 
maybe lead to the accumulation of pathogens on 
the skin. In consideration of the mentioned 
findings, applying KT and combined with mirror 
neurons stimulation based VCD program might 
promote motor development to achieve maximum 
success. 

The authors decided to study the 
immediate effects of the Kinesio taping and mirror 
neurons stimulation based VCD program for 
children with cerebral palsy on GMFM-66 scores5. 

The hypothesis of the research was the gross 
motor function measure score in the experimental 
group that receives the Kinesio tape and 
combined with mirror neurons stimulation based 
VCD program was different from the control group 
that receives only the Kinesio tape. 
 
Methods 
Study design  

This study was a randomized control trial 
which had been approved by the Ethical Review 
Sub-Committee Board for Human Research 
Involving Sciences, Thammasat University, No. 3 
(ECScTU). The registration took place at Thai 
Clinical Trials Registry with permit number 
TCTR20180713003.  

Participants 
The participants were 5–12 years old 

children with spastic diplegia classified by the 
gross motor function classification system 
(GMFCS) at level 1–3. The inclusion criteria were 
1) able to communicate with others, 2) absence of 
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joint contracture, 3) never received Kinesio taping 
on lower extremity before. The exclusion criteria 
were 1) botulinum toxin injection or limb surgery 
within the last six months before the study was 
conducted, 2) severe visual and hearing deficits, 
3) allergic to Kinesio tape, and 4) no muscle 
contracture which limits limb movement. Thirty 
children with cerebral palsy were recruited in this 
study to comply with the results of sample size 
calculation (effect size = 1.0, confidence level = 
95%, power = 80%). These 30 children were 
divided into two groups with 15 children each5.  

Procedures 
At the begin of the research process 

children and parents or guardians signed 
informed consent. Then the particiants received a 
skin test to confirm that they did not have Kinesio 
tape allergy. To this effect, a 2×2 cm patch of 
Kinesio tape had adhered to the medial side of the 
upper arm, and the skin observed for allergic 
reactions for 24 hours. After that, the baseline 
gross motor function was evaluated by GMFM-66. 
Then randomization was performed in order to 
classify the children into either control or 
experimental group (Figure1).  

 
Figure 1 Flow chart of the children through the study 
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Interventions 
In the control group, only Kinesio taping was 
applied at the lower limb of each child and 
watched cartoon for 60 minutes. The experimental 
group received Kinesio taping on their lower limb 
combined with mirror neurons stimulation based 
VCD program developed for 60 minutes5. The 
video contents consisted of lower limb stretching, 
activities which stimulate movement from sitting to 
standing and walking.  
 Kinesio taping was performed on the 
children's lower limb by a certified Kinesio Taping 
Association Practitioner (CKTP) physiotherapist 
(Kinesio Taping Association International). The 
applied Kinesio taping techniques followed Kase, 
2003 and Costa, 201310,13. Muscle facilitation 
technique applied 15–35% tension the Kinesio 
tape at the origin to the insertion of the anterior 
tibialis muscle as "I" shape and "Y" shape on the 
rectus femoris muscle. In addition, functional 
correction techniques was applied 50–75% 
tension at the proximal 1/3 of the tibia to the head 
of the metatarsal bones (Figure 2). 

Outcome measures 
All participants in both groups received 

the gross motor function measure (GMFM-66) test 
before and after the experiment. The evaluation 
was assessed by an independent pediatric 
physical therapist who was blinded for treatment 
allocation at entry. The GMFM-66 is a 
standardized instrument designed to measure the 
change in gross motor function in children with 
cerebral palsy.The GMFM-66 has suitable 
psychometric property and high inter-rater and 
intra-rater reliability. The GMFM-66 would be used 

to evaluate five dimensions of gross motor 
function including lying/rolling (4 items), sitting (15 
items), crawling/kneeling (10 items), standing (13 
items) and walking/running/jumping (24 items). 
Scores range from 0-3, higher scores denote 
better performance. The Gross Motor Ability 
Estimator (GMAE) was used to converts the 
ordinal scale to interval scale. The maximum score 
was 10017. 

Figure 2 Kinesio taping on tibialis anterior and rectus 
femoris muscles by using muscle facilitation technique 

and functional correction technique at ankle joint 

 
Data analysis 
 Statistical analysis was conducted using 
STATA. Qualitative variables described by 
frequency and percentage. Quantitative variables 
described by mean and the standard deviation. 
The chi-square test was used to compare the 
characteristics between both groups. The 
Independent t-test was used to compare the mean 
baseline score between groups. Analysis of 
Covariance (ANCOVA) was used to compare 
mean scores of GMFM between two groups after 
adjusting for the baseline scores at entry. 
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Results 
            The mean age in the two groups was 
statistically significantly different (p=0.020, Table 
1). The mean age of children with cerebral palsy 
who received only Kinesio taping for treatment 
(control group) was 8.3±1.9 years (range: 5.0–
12.0 years). The mean age of children who were 
treated by using Kinesio taping together with 
mirror neurons stimulation based VCD program 
(experimental group) was 10.1±2.1 years (range: 
6.0–12.0 years). Sex distribution was no 
statistically significantly different between the two 
groups. The level distribution of the Gross Motor 
Function Classification System (GMFCS) between 
the two groups was statistically significantly 
different (p =0.043) with the number of children 
who had GMFCS at level 3 higher in the control 
group. 

Analysis of covariance (ANCOVA) of the 
GMFM-66 scores after intervention showed that 
they were not statistically significantly different 
between the two groups (p=0.206, Table 2). 
Nevertheless, within each group, the GMFM-66 
scores before and after intervention were 
statistically significantly different in a paired-test 
(p<0.001, Table 2). The GMFM score after the 
intervention was increased by 1.83 in the control 
group and by 1.18 in the experimental group. 

GMFM-66 scores of children with 
cerebral palsy in both groups were classified by 
level, according to GMFCS (Table 3). Statistical 
analysis of GMFM-66 scores at each GMFCS level 
between experimental and control group was not 
performed because there were too few children in 
each GMFCS level. 
 

 

Table 1 Characteristics of children with cerebral palsy in both groups 

Characteristics 
Control Group 

(n=15) 
Experimental group 

(n=15) 
p-value 

Mean age (SD) in years 
 (Range) 

8.3 (1.9) 
(5.0–12.0) 

10.1 (2.1) 
(6.0–12.0) 

0.020* 

Sex, n (%) 
    Male  
    Female 

 
8 (53.0%) 
7 (47.0%) 

 
11 (73.0%) 
4 (27.0%) 

 
0.256 

GMFCS (Gross Motor Function Classification System), n (%)   
    I  
    II 
    III 

0 (0.0%) 
2 (13.0%) 

13 (87.0%) 

1 (7.0%) 
6 (40.0%) 
8 (53.0%) 

0.043** 

On anti-spasticity medications, n (%) 
   Yes 
   No 

 
6 (40.0%) 
9 (60.0%) 

 
6 (40.0%) 
9 (60.0%) 

 
1.000 

Baseline GMFM-66, mean (SD) 52.59 (3.45) 56.19 (8.76) 0.150 
Note: *significant difference (p < 0.05) between groups using independent t-test, **significant difference (p < 0.05) between 
groups using chi-Square 
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Table 2 Analysis of GMFM-66 scores at entry and after intervention 

GMFM-66 

Control Group 

(n=15) 
Mean (SD) 

Experimental group 

(n=15) 
Mean (SD) 

Adjusted mean changes 
between experimental and 
control groups 

Baseline 
After 

intervention 
Baseline 

After 
intervention 

Mean 
difference# 

(95% CI) 
p-value## 

Total score 
52.59 
(3.45) 

54.42 
(3.63) 

56.19 
(8.76) 

57.37 
(8.45) 

- 0.52 
(-1.34, 0.30) 

0.206 

Mean difference 
between baseline 
and after intervention 
(95% CI) 

1.83 
(1.14, 2.52) 

1.18 
(0.72, 1.65) 

 
 
 
 

p-value p<0.001* p<0.001* 
Note: # mean scores difference of the after intervention between experimental and control groups after adjusted for the baseline 

level, ## p-value was based on the analysis of covariance between experimental and control groups at the end of treatment 
after adjusted for the baseline level, * significant difference (p<0.05) within each group between baseline and after 
intervention using paired t-test 

 
Table 3 Mean GMFM-66 scores classified by level according to GMFCS 

GMFM-66 scores 
(Mean ± SD) 

Control Group 
(n=15) 

Mean (SD) 

Experimental group 
(n=15) 

Mean (SD) 
GMFCS 
level 1 
(n=0) 

GMFCS 
Level 2 
(n=2) 

GMFCS 
level 3 
(n=13) 

GMFCS 
level 1 
(n=1) 

GMFCS 
Level 2 
(n=6) 

GMFCS 
level 3 
(n=8) 

Baseline 
GMFM-66 total scores - 

56.39 
(0.66) 

52.00 
(3.33) 

76.75 
(0.00) 

59.87 
(7.33) 

50.85 
(3.22) 

After intervention 
GMFM-66 total scores - 

58.95 
(0.54) 

53.73 
(3.38) 

76.75 
(0.00) 

61.14 
(7.25) 

52.13 
(2.82) 

 
Discussion 

Both Kinesio taping (control group) and 
Kinesio tape with mirror neurons stimulation based 
VCD program (experimental group) had 
immediately affected to gross motor function in 
children with spastic diplegia. However, there 
were no significant differences between groups. 

Mean age and GMFCS level distribution of the 
control and experimental groups were statistically 
significantly different at p =0.020 and p =0.043, 
respectively. The mean age in the experimental 
group was higher, and significantly more children 
in the control group were classified at GMFCS 
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level 3. Age and GMFCS levels might have 
affected the GMFM-66 scores18. Therefore, it was 
cautiously considered whether the children in the 
experimental group were capable of performing 
gross motor function better than the children in the 
control group. However, the GMFM-66 scores 
before intervention were not statistically 
significantly different between the two groups 
(p=0.150). Therefore, the children in both groups 
had a similar gross motor function at the start of 
the intervention. Thus, age and GMFCS level were 
not confounding factors that affected the GMFM-

66 scores recorded after the intervention.  
 Following the intervention, it was 
comparing GMFM-66 scores by analysis of 
covariance (ANCOVA) between the experimental 
and the control group after adjusting for the 
baseline scores. There was a significant increase 
after intervention in each group. Nevertheless, 
There were not significantly different between 
groups.  It can conclude that Kinesio taping had 
an immediate effect to facilitates gross motor 
function as efficiently as Kinesio taping combined 
with the mirror neurons stimulation based VCD 
program. Same as Costa et al. in 2013, 
discovered that KT could improve efficiency in 
moving and changing position from sitting to 
standing in children with cerebral palsy13. Simsek 
et al. in 2011, showed that Kinesio taping helped 
to improve balance in sitting position of children 
with cerebral palsy14. The study also revealed that 
the Kinesio tape was more supportive of muscle 
facilitation and functional movement. Simon et al. 
in 2014, stated that Kinesio taping might improve 
functional movement via stimulating cutaneous 

mechanoreceptors. Sensory feedback from KT 
send the information to the somatosensory cortex. 
This feedback helped to adjust the proprioceptive 
information and caused feedback for a better joint 
position sense which then promotes a better 
motion. It could conclude that Kinesio taping 
tended to enhance movement19.  
 The mirror neurons stimulation based 
VCD program used in this study was developed 
by Mahasup et al.5 and contained physical 
therapy content that complied to the standards of 
imitation learning. The result revealed that the 
VCD program was able to improve gross motor 
function similar to conventional physical therapy. 
Thus, the program was tested for treating the 
children in the experimental group combined with 
Kinesio taping. After the intervention, the GMFM-

66 score was increased but no statistically 
significantly different from the control group who 
received only Kinesio taping. Various factors 
might have affected the result. For example, 
GMFM-66 was undoubtedly able to assess gross 
motor function quantitatively but was insufficient to 
judge qualitative aspects of the children's 
movement abilities. Therefore, differences in 
quality of movement between the two groups were 
not measured in the research. While a 
psychological assessment of being treated with 
Kinesio taping was not taken, it could be that the 
taping positively affected the children's sensibility 
of gross motor function. Thus they were motivated 
to follow GMFM after the intervention, and this 
could have been a factor that enhanced the 
scores20.  
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 When analyzing the increasing GMFM-66 
scores through each item of the activities, it was 
revealed that the activities in standing posture 
(dimension: standing) caused similar increasing 
GMFM scores in both groups. The items in 
standing posture (dimension: standing) were item 
number 53 (standing: maintains, arms free, 3 
seconds), item number 54 (standing: holding on 
to the large bench with one hand, lifts a right foot, 
3 seconds), item number 55 (standing: holding on 
to the large bench with one hand, lifts left foot, 3 
seconds), item number 56 (standing: maintains, 
arms free, 20 seconds), item number 65 
(standing, two large hands-on benches: cruises 
five steps to the right), item number 66 (standing, 
two large hands-on benches: cruises five steps to 
the left), item number 67 (standing, two hands 
held: walks forward ten steps), item number 68 
(standing, one handheld: walks forward ten 
steps). The other activity items required higher 
motor skill function and exceeded the ability of the 
children at that time. 
 It was not possible to statistically evaluate 
GMFM-66 scores for each GMFCS level between 
experimental and control group because there 
were only a few children clustered in each GMFCS 
level. In the control group, there was not a single 
child classified in GMFCS level 1 and only one 
child in the experimental group with unchanged 
GMFM score. The children had worked extremely 
hard to get the best baseline scores prior to the 
intervention, which may have resulted in an 
unchanged score after the intervention. As a 

result, it was possible that it was also the cause of 
the experimental group's lower mean score. 
  The research was conducted as a 
randomized control trial due to reduce selection 
bias in the research, and all children were 
randomly selected into either the control group or 
experimental group. Also, a single-blind 
experiment was also imposed on the result 
analyzer. The assessor was blinded about group 
allocation to reduce measurement bias. 
 The mirror neurons stimulation to imitate 
movement as a natural mechanism of humans 
because mirror neurons are related to the motor 
learning process. Previously studied show that the 
mirror neurons stimulation in children with cerebral 
palsy could improve motor function at 1-3 months, 
depending on the participant’s nature and 
treatment program5-7. The mirror neurons 
stimulation based VCD program may not be able 
to improve functional movement immediately 
because the learning effect can improve by time. 
The application of the Kinesio tape should be a 
starting point for encouraging children to learn 
movement. In future research, the time of 
treatment should be extended to see whether the 
mirror neurons stimulation based VCD program 
has long term benefits. After treatment, the 
GMFM-66 scores of both groups were found to be 
statistically significantly higher but not different 
from each other. The results showed what the 
children were able to achieve in only 60 minutes of 
treatment. Definite differences between the two 
groups were not detected in this research. 
 
 

  



Prinnapak Mahasup and Teerapat Laddawong        Thai Journal of Physical Therapy 2021; 43(3): 123-35 

133 

Conclusion 
 This research explored whether mirror 
neurons stimulation based VCD program was a 
useful tool in the treatment of children with 
cerebral palsy. The VCD program was also 
considered based on a literature review. 
Furthermore, all advisors were experts with 
experience in rehabilitation for children with 
cerebral palsy such as medical practitioners and 
physiotherapists from various institutes, including 
skilled paramedics. We had also received 
feedback from parents or guardians of 
participating children from a pilot study5. The VCD 
program could be a new solution for all children 
with cerebral palsy who are unable to receive 
constant treatment at a clinic. The results show 
that this combined methodology, VCD program 
with Kinesio taping, requires further investigation.  
 Either giving treatment to children with 
diplegia by only Kinesio taping on their lower limb 
or by Kinesio taping together with VCD program, it 
potentially empowers gross motor function. Under 
both conditions, GMFM-66 scores were 
statistically significantly raised from the baseline at 
p<0.001. In terms of generalization, the study 
could be applied to children with cerebral palsy 
who fulfil the criteria of inclusion and exclusion as 
used in this research. A further study should use a 
more prolonged treatment in order to conclude 
any benefits of the additional VCD program. The 
number of participants should be increased. 
Moreover, children with other kinds of cerebral 
palsy should be investigated in further study as 
well.  
 
 

Acknowledgements 
The authors wish to thank the Department 

of Physical Therapy, Faculty of Allied Health 
Sciences, Thammasat University and the 
Foundation for the Welfare of the Crippled under 
the Royal Patronage of Her Royal Highness the 
Princess Mother, Nonthaburi for their kind support. 
We gratefully acknowledge all children and their 
parents who participated in the present study. The 
authors gratefully acknowledge the financial 
support provided by Thammasat University 
Research Fund under the TU Research Scholar. 
 
References 
1. Rosenbaum P, Paneth N, Leviton A.  A report: 

the definition and classification of cerebral 
palsy April 2006. Dev Med Child Neurol. Suppl 
2007; 109: 8-14. 

2. Van Naarden Braun K, Doernberg N, Schieve 
L. Birth Prevalence of Cerebral Palsy: A 
Population-Based Study. Paediatrics. 2016; 
137(1). 

3. Krebs HI, Fasoli SE, Dipietro L. Motor learning 
characterizes habilitation of children with 
hemiplegic cerebral palsy. Neurorehabil 
Neural Repair. 2012; 26(7): 855-60. 

4. Buccino G, Vogt S, Ritzl A. Neural circuits 
underlying imitation learning of hand actions: 
an event-related fMRI study. Neuron. 2004; 
42(2): 323-34. 

5. Mahasup N, Sritipsukho P, Lekskulchai R, 
Hansakunachai T. Effects of mirror neurons 
stimulation on motor skill rehabilitation in 
children with cerebral palsy: a clinical trial. J 
Med Assoc Thai. 2012; 95 Suppl 1: S166-72. 



Prinnapak Mahasup and Teerapat Laddawong        Thai Journal of Physical Therapy 2021; 43(3): 123-35 

134 

6. Buccino G, Solodkin A, Small SL. Functions of 
the mirror neuron system: implications for 
neurorehabilitation: Cogn Behav Neurol. 2006; 
19(1): 55-63. 

7. Chaiyawat P, Kulkantrakorn K, Sritipsukho P. 
Effectiveness of home rehabilitation for 
ischemic stroke. Neurol Int. 2009; 1(e10): 36-
40. 

8. Bassett KT, Stacey LA, Ellis RF. The use and 
treatment efficacy of kinaesthetic taping for 
musculoskeletal conditions: a systematic 
review. N. Z. J. Physiother. 2010; 38(2): 56-62. 

9. Williams S, Whatman C, Hume PA. Kinesio 
taping in treatment and prevention of sports 
injuries, A meta-analysis of the evidence for its 
effectiveness. Sports Med Arthrosc Rev. 2012; 
42(2): 153-64. 

10. Kase K, Wallis J, Kase T. Introduction to 
corrective techniques. In: Kase K, Wallis J, 
Kase T, eds. Clinical  therapeutic applications 
of the Kinesio taping method. Tokyo: Ken Ikai 
Co. Ltd., 2003: 20-41. 

11. Hsu YH, Chen WY, Lin HC, Wanga WT, Shih 
YF. The effects of taping on scapular 
kinematics and muscle performance in 
baseball players with shoulder impingement 
syndrome. J Electromyogr Kinesiol. 2009; 
19(6),1092-9. 

12. Huang CY, Hsieh TH, Lu SC, Su FC. Effect of 
the Kinesio tape to muscle activity and vertical 
jump performance in healthy inactive people. 
Biomed Eng Online. 2011; 10(1): 70. 

13. da Costa CS, Rodrigues FS, Leal FM, Rocha 
NA. Pilot study: Investigating the effects of 
Kinesio Taping(R) on functional activities in 

children with cerebral palsy. Dev Neurorehabil. 
2013; 16(2): 121-8. 

14. Simsek TT, Turkucuoglu B, Cokal N, Ustunbas 
G. The effects of Kinesio(R) taping on sitting 
posture, functional independence and gross 
motor function in children with cerebral palsy. 
Disabil Rehabil. 2011; 33(21-22): 2058-63. 

15. Dos Santos AN, Visicatto LP, de Oliveira AB, 
Rocha N. Effects of Kinesio taping in rectus 
femoris activity and sit-to-stand movement in 
children with unilateral cerebral palsy: 
placebo-controlled, repeated-measure design. 
Disabil Rehabil. 2019; 41(17): 2049-59. 

16. Dos Santos AN, Rocha N. Immediate effect of 
kinesio taping on knee extensor torque of 
children with  Cerebral Palsy: Three case 
reports. NeuroRehabilitation. 2018; 43(4): 519-
23. 

17. Mahasup N, Sritipsukho P, Lekskulchai R, 
Keawutan P. Inter-rater and intra-rater 
reliability of the gross motor function measure 
(GMFM-66) by Thai pediatric physical 
therapists. J Med Assoc Thai. 2011; 94 Suppl 
7: S139-44. 

18. Hanna SE, Bartlett DJ, Rivard LM, Russell DJ. 
Reference curves for the Gross Motor Function 
Measure: percentiles for clinical description 
and tracking over time among children with 
cerebral palsy. Phys Ther. 2008; 88(5): 596-
607. 

19. Simon J, Garcia W, Docherty CL. The effect of 
Kinesio tape on force sense in people with 
functional ankle instability. Clin J Sports Med. 
2014; 24(4): 289-94. 



Prinnapak Mahasup and Teerapat Laddawong        Thai Journal of Physical Therapy 2021; 43(3): 123-35 

135 

20. Shamsoddini A, Rasti Z, Kalantari M, Hollisaz 
MT. The impact of Kinesio taping technique on 

children with cerebral palsy. Iran J Neurol. 
2016; 15(4): 219-27. 

 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


