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Objective: To compare the effects of various kinesio 
tape applications on static balance and muscle activity 
in children with developmental coordination disorder. 
Methods: Four taping conditions were applied to 48 
children with developmental coordination disorder: 
no taping, gastrocnemius taping, tibialis anterior 
taping; and peroneus longus taping. Postural sway 
and electromyographic data were assessed, with 
eyes closed (30 s), standing still in 2-leg stance, 
dominant-leg stance, and non-dominant-leg stance.
Results: Kinesio taping significantly reduced pos-
tural sway in both anteroposterior and medi-
olateral directions for dominant-leg stance and 
non-dominant-leg stance, but not 2-leg stance. 
During single-leg stances, anteroposterior sway 
was significantly lower for the gastrocnemius taping 
condition than for the no taping, tibialis anterior 
and peroneus longus taping conditions, and signi-
ficantly lower in the tibialis anterior and peroneus 
longus taping conditions than in the no taping con-
dition (gastrocnemius < tibialis anterior = peroneus 
longus < no taping). In addition, mediolateral sway 
was significantly lower in the tibialis anterior and 
peroneus longus taping conditions than in the no 
taping and gastrocnemius taping conditions, and 
significantly lower in the gastrocnemius taping 
condition than in the no taping condition (tibialis 
anterior = peroneus longus < gastrocnemius < no 
taping). Electromyographic data showed that mus-
cle activity was significantly greater only for mus-
cles where kinesio tape was applied.
Conclusion: Various kinesio tape applications can 
differentially reduce postural sway and increase 
muscle activity during single-leg stances in children 
with developmental coordination disorder.

LAY ABSTRACT
This is the first study to compare the effects of various 
kinesio tape applications on static balance performan-
ce and muscle activity in children with developmental 
coordination disorder. The following novel results were 
found: (i) kinesio taping can effectively enhance sta-
tic balance performance in a single-leg stance; (ii) for 
anteroposterior sway, kinesio tape applied to the gast-
rocnemius is the most effective in enhancing balance; 
(iii) for mediolateral sway, kinesio tape applied to both 
the tibialis anterior and peroneus longus is the most ef-
fective in enhancing balance; and (iv) muscle activity 
was greater only for muscles where kinesio tape was 
applied. These findings establish the potential beneficial 
applications of kinesio tape for improving static balance 
performance and muscle activity in children with deve-
lopmental coordination disorder.
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Developmental coordination disorder (DCD) refers 
to a neuro-developmental condition characterized 

by impaired motor coordination skills that negatively 
affects performance of activities of daily living (e.g. 
hygiene, dressing, bathing, eating and toileting) and 
academic achievements (e.g. writing, reading, pain-
ting, exercising and sport and leisure activities). The 
estimated global prevalence of DCD in school-aged 
children is approximately 5–6% (1). The core feature 
of children with DCD is difficulties in various motor 
skills, including manual dexterity, throwing and cat-
ching and balance. Among these difficulties, balance 
deficit is one of the most prevalent problems, affecting 
73–87% of children with DCD (2). Therefore, asses-
sing static balance was a key factor in this study.

Numerous studies have demonstrated that children 
with DCD present deficits in static balance performance 
during upright stance. Static balance assessment, using 
a force platform to measure the displacement of the 
centre of pressure (COP), showed a significantly 
greater amount of postural sway in children with 
DCD compared with typically developing children 
(TDC) under various test conditions, including 2-leg 
and single-leg standing with eyes either open or clo-
sed (3, 4). In addition, postural sway in children with 
DCD was more pronounced under more challenging 
conditions, such as standing on 1 leg or standing 
with the eyes closed. More specifically, children with 
DCD demonstrate weaker control over the lower limb 
muscles, such as tibialis anterior and peroneus longus, 
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indicating reduced modulation of postural sway while 
performing static balance tasks (5). In summary, pre-
vious studies suggest that static balance is impaired 
in children with DCD, and that the deficits in static 
balance performance may be attributed to altered lower 
limb muscle activity.

In recent years, kinesio tape (KT) has gained popu-
larity and is commonly utilized in clinical practice. KT 
is theorized to restore correct muscle function through 
the stimulation imposed by the tape on the skin (6). 
The underlying mechanism may be related to afferent 
inputs from the cutaneous mechanoreceptors to the 
taped muscles, leading to an increase in the motor 
unit firing rate (7) and increased muscle activity (8, 9). 
Hence, KT may have potential as an intervention for 
mediating balance deficits via modulation of muscle 
activity. Many studies have evaluated the effects of KT 
on static balance performance in populations with neu-
romuscular diseases/disorders. Research demonstrates 
that applying KT can enhance static balance perfor-
mance for patients who have experienced a stroke, as 
measured by the Berg Balance Scale (10), the sensory 
organization test (11), and force platforms (12, 13). In 
addition, in a study on patients with multiple sclero-
sis, KT application reduced postural sway (14). More 
recently, Tamburella et al. (15) compared postural 
sway during 2-leg standing to examine the difference 
between KT and conventional non-elastic taping in 
patients with spinal cord injuries. The results showed 
significantly lower postural sway after application of 
KT compared with conventional taping, suggesting 
that the effects of KT are superior to conventional 
taping. Collectively, existing literature has generated 
consistent findings supporting KT as a viable option 
for improving static balance performance in special 
populations. 

Finally, to the best of our knowledge, only 1 study 
has tested the effects of KT on balance for children 
with DCD. Yam et al. (16) utilized the Lower Quar-
ter Y-balance test (YBT-LQ) and electromyography 
(EMG) to measure the maximal reaching distance 
of the raised leg (while maintaining balance on the 
other leg) and muscle activity in the standing leg. 
In the experimental group, DCD participants received 
KT application concurrently on both gastrocnemius 
and rectus femoris muscles. For the control group, 
DCD participants received no taping intervention. 
They found that both performance of the YBT-LQ 
and muscle activity increased in the KT experimental 
group relative to the no taping control group. Howe-
ver, YBT-LQ is a tool to assess dynamic rather than 
static balance. More importantly, Yam et al.’s study 
was designed to investigate the effect of a single KT 
application condition vs a no taping control. That is, 
whether various KT applications can differentially 

influence static balance performance and muscle 
activity remains unclear. Therefore, the aims of this 
study were to determine the effects of various KT 
applications on static balance performance and muscle 
activity in the lower extremity muscles for children 
with DCD.

Previous studies have demonstrated that lower 
extremity muscle activities are impacted during the 
execution of static balance tasks in children with DCD 
(5, 16). In addition, correlations between postural 
sway during static balancing and EMG activity of the 
gastrocnemius, tibialis anterior and peroneus longus 
muscles have been established and reported (e.g. 
17, 18). These correlations indicate the importance 
of these muscles in static balance performance for 
children with DCD. Accordingly, the gastrocnemius, 
tibialis and peroneus longus were selected as target 
muscles for taping and electrography in this study. It 
was hypothesized that the use of KT can alter static 
balance performance and muscle activity, and that the 
various KT applications can differentially influence 
static balance performance and lower extremity muscle 
activity in children with DCD.

METHODS

Study design

This was a quasi-experimental single-group pretest-
posttest study. A double-blind, within-subject, cros-
sover design was used. The study was approved by the 
local ethics committee of Antai Tian-Sheng Memorial 
Hospital (institutional review board number 19-118-
A). All participants and their parents provided written 
informed consent before beginning the study. The 
experimental procedures used for this study conformed 
to the Declaration of Helsinki.

Participants

A total of 519 children, age range 10–12 years, were 
recruited using convenience sampling screened from 
6 elementary schools in Kaohsiung, Taiwan. Among 
them, 48 subjects (26 girls and 22 boys; mean ± stan-
dard deviation (SD) height 147.67 ± 9.07 cm; mean ±  
SD weight 46.79 ± 7.58 kg) took part in this study. 
Inclusion criteria for children with DCD included 
scoring below the 5th percentile on total score and 
balance sub-score as well as scoring above the 95th 
percentile on checklist score from the 2nd edition 
of the Movement Assessment Battery for Children 
(MABC-2) (19). A further inclusion criteria was that 
participants had to score above the 95th percentile on 
the MABC-2 checklist score. These criteria ensured 
that the participants had a sufficiently low level of 
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motor coordination and balance performance, as well 
as difficulties in their daily living and/or school acti-
vities, to qualify for the study. To rule out intellectual 
and attentional deficits, participants were required to 
score above 80 on the 2nd edition of Kaufmann Brief 
Intelligence Test (20), and score below 70 on Conners’ 
Teacher Rating Scale (21). To exclude placebo effects 
(psychological beliefs in KT effects) (22), all partici-
pants had no knowledge of KT, which was ensured by 
showing them a roll of KT and asking participants the 
following questions: “Have you ever seen it?”, “Do 
you know what it is?”, and “Do you know how it’s 
used?”. Based on the parents’ reports, all participants 
had no known genetic diseases (e.g. Down syndrome 
or muscular dystrophy), neurological disorders (e.g. 
epilepsy or cerebral palsy), or severe musculoskeletal 
conditions (e.g. fracture, ligament rupture/sprain, or 
muscle tear) in the previous 6 months. All participants 
had normal or corrected-to-normal vision, and all 
were right foot dominant (defined as preferred foot 
for kicking a ball) (23). Fig. 1 is the flow diagram 
for participants’ recruitment. Table I summarizes the 
baseline data.

Static balance assessment

The static balance assessment consisted of 3 stance 
conditions: 2-leg stance (TS), dominant-leg stance 
(DS), and non-dominant-leg stance (NS). Each partici-
pant performed 3 30-s trials of the 3 balance conditions 
(TS, DS and NS) with eyes closed in a counterbalanced 
order. For all balance conditions, participants stood 
barefoot on a force platform (Model 0R6-5-1, Advan-
ced Mechanical Technology, Inc., Watertown, MA, 
USA) with data sampled at 100 Hz low-pass filtered 
with a second-order Butterworth filter (10 Hz). Toe 
and heel positions were marked on the platform for 
each participant, to ensure consistency in foot position 
and orientation among trials. For the TS condition, 
participants naturally stood with feet approximately 
shoulder-width apart and toes pointing forwards and 
slightly outwards. For DS and NS conditions, partici-
pants stood on the centre of the force platform with 1 
leg, while the other leg was bent at approximately 90º. 
During static balance assessment trials, participants 
wore an eye mask and kept their eyes closed. Partici-
pants were asked to stand upright as still as possible 
for the entire duration of the trial with arms by their 
sides. Arm movements were not allowed during trials. 
A researcher always stood near participants to monitor 
their standing posture and arm movements throughout 
the trial, and to protect children from falling. Once 
participants achieved the required standing posture and 
stabilized their postural sway, the trial was initiated. 
If obvious arm movements were observed or children 
lifted or displaced the stance foot from the original 
position, the trial was discarded and repeated. Prior to 
the static balance assessment, participants were shown 
a demonstration by the experimenter and asked to per-
form a practice trial to familiarize themselves with the 
test procedures. More practice trials were permitted, as 
needed. If the participants were incapable of standing 
on 1 leg for 30 s, the trial was stopped and discarded. 
The trial was then repeated after a sufficient rest period. 
Participants were asked to repeat the static balance 
assessments until 3 successful trials were obtained for 

Table I. Baseline data for children with developmental coordination 
disorder (DCD)

Children with DCD
(n = 48; 26 girls, 22 boys)
Mean  ±  SD

Age, years 11.30  ± 0.65
Height, cm 147.67  ±  9.07
Weight, kg 46.79  ±  7.58
MABC-2 total score, percentile 1.69  ±  1.54
MABC-2 balance sub-score, percentile 1.36  ±  1.51
KBIT-2, score 107.48  ±  10.00
CTRS, score 49.21  ±  5.54

SD: standard deviation; MABC-2: 2nd edition of The Movement Assessment 
Battery for Children; KBIT-2: 2nd edition of The Kaufmann Brief Intelligence 
Test; CTRS: Conners’ Teacher Rating Scale.

Fig. 1.  Flow diagram for participants’ recruitment. MABC-2: 2nd 
edition of The Movement Assessment Battery for Children; KBIT-2: 
2nd edition of The Kaufmann Brief Intelligence Test; CTRS: Conners’ 
Teacher Rating Scale.
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each balance condition. The mean ± standard deviation 
(SD) of the total trial number to obtain 3 successful 
trials were 3.04 ± 0.20, 3.77 ± 0.86 and 3.83 ±  0.91 for 
the TS, DS and NS conditions, respectively. The static 
balance assessment took approximately 10–15 min for 
each participant.

Muscle activity
During the static balance assessment, surface EMG 
signals were collected using a wireless EMG acquisi-
tion system (Ultium™ Biomechanics System, Noraxon 
Ltd, Scottsdale AZ, USA). Prior to attaching the elec-
trodes, skin impedance was reduced by shaving leg 
hair (if necessary) and wiping with alcohol to ensure an 
impedance less than 15 kOhms. The EMG electrodes 
were placed on the belly of the gastrocnemius, tibialis 
anterior, and peroneus longus muscles according to the 
Surface EMG for Non-Invasive Assessment of Muscles 
(SENIAS) guidelines (24) on both legs. To normalize 
muscle activity, participants completed 2 repetitions 
of 5-s maximal voluntary isometric contractions 
(MVIC) trials with 1 min relaxation between trials. 
The MVIC trials were conducted for gastrocnemius, 
tibialis anterior and peroneus longus muscles based on 
manual testing methods (25). The raw EMG signal was 
sampled at 1,000 Hz, amplified by a factor of 1,000, 
and bandpass filtered from 20 to 460 Hz. Root mean 
square (RMS) EMG were calculated for every 200-
ms epoch during the MVIC test for each muscle. The 
maximal RMS value was then extracted and averaged 
across 2 MVIC trials, and used for data normalization.

Kinesio tape applications
KT was applied to participants according to kinesio 
taping procedure in the paediatrics manual (26). To 
ensure tape tension remained at 50%, KT length was 
determined using the following formula (16, 27):

y = {[(x − 4) ÷ 1.5] + 4} × 1.10
where y is the actual tape length and x is the measured 

distance between origin and insertion of each muscle. 
For all taping conditions, children were seated on a 
height-adjustable treatment table and KT was applied 
to bilateral target muscles in stretched positions. The 
proximal and distal end of the KT (length 2 cm at 
each end) was free of tension and the middle portion 
was applied with 50% tension. For the gastrocnemius 
(GN) taping condition, 2 I-shaped KT bands were 
applied starting from the medial and lateral condyles 
of the femur and ending at the base of the calcaneus 
(Fig. 2a). For the tibialis anterior (TA) taping condi-
tion, an I-shaped KT band was applied starting from 
the lateral condyle of the tibia, placed along the upper 
two-thirds of lateral tibia, and ending at the plantar 

surface of the medial cuneiform and the first metatarsal 
bone (Fig. 2b). For the peroneus longus (PL) taping 
condition, an I-shaped KT was applied starting from 
the head of the fibula, passing behind the lateral mal-
leolus, and ending at the plantar surface of the medial 
cuneiform and the first metatarsal base (Fig. 2c).

Experimental procedures
Participants performed the static balance assessment 
under the 4 taping conditions: no taping (NT), GN, TA 
and PL, during 4 different experimental sessions sepa-
rated by 7 days. Each taping condition was blocked in 
an experimental session and the order of experimental 
sessions was counterbalanced across participants. Prior 
to commencing experiments, participants received a 
detailed explanation about the experimental procedu-
res. First, participants’ skin surface was well prepared 
and EMG electrodes were attached to the target mus-
cles (gastrocnemius, tibialis anterior and peroneus 
longus). Afterwards, for all experiments except the 
NT condition, 1 of the target muscles was taped by 
an experienced athletic trainer. Deception was used 
to eliminate potential placebo effects, by informing 
participants that muscle sensors (rather than KT) were 
applied on the skin to examine circulation. Participants 
then performed the static balance assessment. This 
process was repeated until all experimental sessions 
were completed.

Statistical analysis
Dependent variables were postural sway (quantified 
as standard deviation of COP displacement) in the 
body’s anteroposterior (AP) and mediolateral (ML) 
direction, as well as normalized RMS EMG data for 
gastrocnemius, tibialis anterior and peroneus longus 
muscles. Separate 1-way repeated-measures analyses 

Fig. 2. Kinesio tape application on: (a) gastrocnemius, (b) tibialis 
anterior, and (c) peroneus longus.
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of variance (ANOVAs) with the taping condition 
(4 levels: NT, GN, TA and PL) as a within-subject fac-
tor were used to analyse the effects of KT application 
on static balance performance and muscle activity. The 
degrees of freedom were corrected with Greenhouse-
Geisser epsilon values, where applicable. Significant 
effects were further analysed using Bonferroni post-
hoc comparisons. Effect sizes in ANOVA were reported 
as partial eta squared (ηp

2). Significance was set at 
p < 0.05. Analyses were conducted using SPSS 24.0 
(IBM Corp., Armonk, NY, USA).

RESULTS

Detailed postural sway and EMG data are shown in 
Table II.

Postural sway data
Fig. 3 shows postural sway in the AP direction for dif-
ferent stance conditions (TS, DS and NS) under 4 taping 

conditions (NT, GN, TA and PL). For AP sway, there 
were significant main effects of taping condition in the 
DS (F (1.94, 141) = 74.90, p < 0.05, ηp

2 = 0.61) and NS 
(F (3, 141) = 113.47, p < 0.05, ηp

2 = 0.70) conditions, but 
not the TS condition. (F (2.24, 141) = 0.97, p = 0.39). 
Further analyses by t-test with Bonferroni corrections 
showed that, for both the DS and NS conditions, AP 
sway was significantly lower in the GN taping condition 
compared with NT, TA and PL conditions (ps < 0.05), 
while AP sway was significantly lower in both the TA 
and PL taping conditions compared with the NT taping 
condition (ps < 0.05) (GN < TA = PL < NT).

Fig. 4 shows postural sway in the ML direction for 
different stance conditions (TS, DS and NS) under 
4 taping conditions (NT, GN, TA and PL). For ML 
sway, there were significant main effects of taping 
condition in the DS (F (1.70, 141) = 21.20, p < 0.05, 
ηp

2 = 0.31) and NS (F (1.84, 141) = 23.78, p < 0.05, 
ηp

2 = 0.34) conditions, but not the TS condition. (F 
(2.26, 141) = 0.76, p = 0.49). Further analyses by t-test 

Table II.  Postural sway and electromyography (EMG) data in children with developmental coordination disorder (DCD)

Static balance 
assessment

Taping 
conditions

AP sway
Mean  ±  SD

ML sway
Mean  ±  SD

Gastrocnemius m.
normalized RMS EMG
Mean  ±  SD

Tibialis anterior m.
normalized RMS EMG
Mean  ±  SD

Peroneus longus m.
normalized RMS EMG
Mean  ±  SD

TS NT 3.55  ±  1.58 2.99  ±  1.26 18.80  ±  2.78 12.45  ±  2.78 15.05  ±  2.78
GN 3.47   ±  1.58 2.69 ± 1.25 19.77 ± 2.51 13.09 ± 2.71 15.79 ± 2.72
TA 3.37  ± 1.69 2.87 ± 1.64 18.91 ± 2.65 13.29 ± 2.75 15.41 ± 2.65
PL 3.38 ± 1.11 2.69 ± 1.13 18.96 ± 2.57 12.91 ± 3.65 15.83 ± 2.14

DS NT 9.45 ± 2.42 14.01 ± 4.16 39.95 ± 10.24 23.65 ± 10.24 27.13 ± 9.89
GN 8.24 ± 2.24 12.31 ± 3.83 45.16 ± 11.25 24.16 ± 11.25 27.31 ± 10.03
TA 8.92 ± 2.55 10.42 ± 3.61 39.78 ± 10.85 26.78 ± 10.85 27.49 ± 11.68
PL 8.96 ± 2.46 10.35 ± 3.68 39.98 ± 8.97 24.30 ± 8.56 29.91 ± 8.66

NS NT 9.43 ± 2.38 15.03 ± 4.27 66.29 ± 13.37 34.75 ± 13.70 37.73 ± 13.22
GN 8.17 ± 2.40 12.11 ± 4.56 71.29 ± 12.47 35.29 ± 12.47 37.79 ± 12.46
TA 8.97 ± 2.41 10.80 ± 3.29 66.38 ± 13.50 37.38 ± 13.50 37.88 ± 13.47
PL 9.04 ± 2.44 10.66 ± 3.37 66.91 ± 13.45 35.01 ± 13.45 40.01 ± 13.44

SD: standard deviation; TS: 2-leg stance; DS: dominant-leg stance; NS: non-dominant-leg stance; NT: no taping condition; GN: gastrocnemius taping condition; 
TA: tibialis anterior taping condition; PL: peroneus longus taping condition; AP: anteroposterior; ML: mediolateral; m.: muscle.
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Fig. 3.  Postural sway in the anteroposterior (AP) direction for different 
stance conditions (2-leg stance (TS), dominant-leg stance (DS) and 
non-dominant-leg stance (NS)) under 4 taping conditions (NT: no 
taping; GN: gastrocnemius taping condition; TA: tibialis anterior taping 
condition; PL: peroneus longus taping condition). Bars: standard errors. 
*Main effects of taping conditions.
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Fig. 4.  Postural sway in the mediolateral (ML) direction for different 
stance conditions (TS: 2-leg stance; DS: dominant-leg stance; NS: 
non-dominant-leg stance) under 4 taping conditions (NT: no taping; GN: 
gastrocnemius taping condition; TA: tibialis anterior taping condition; 
PL: peroneus longus taping condition). Bars: standard errors. *Main 
effects of taping conditions.
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with Bonferroni corrections showed that, for both the 
DS and NS conditions, ML sway was significantly 
lower in both TA and PL taping conditions compared 
with NT and GN taping conditions (ps < 0.01), while 
ML sway was significantly lower in the GN than NT 
condition (p < 0.01) (TA = PL < GN < NT).

Electromyographic data

Fig. 5 shows normalized RMS EMG in gastrocnemius 
muscle for different stance conditions (TS, DS and NS) 
under 4 taping conditions (NT, GN, TA and PL). For 
gastrocnemius muscle EMG data, there were signifi-
cant main effects of taping condition in the DS (F (2.34, 
141) = 18.07, p < 0.05, ηp

2 = 0.28) and NS (F (1.19, 
141) = 5.05, p < 0.05, ηp

2 = 0.10) conditions, but not the 

TS condition. (F (1.10, 141) = 1.10, p = 0.31). Further 
analyses by t-test with Bonferroni corrections showed 
that, for both the DS and NS conditions, the normalized 
RMS EMG of gastrocnemius muscle was significantly 
greater in the GN taping condition than in the NT, TA 
and PL conditions (ps < 0.01) (GN  >  NT = TA = PL).

Fig. 6 shows normalized RMS EMG in tibialis 
anterior muscle for different stance conditions (TS, 
DS and NS) under 4 taping conditions (NT, GN, TA 
and PL). For tibialis anterior muscle EMG data, there 
were significant main effects of taping condition in 
the DS (F (2.23, 141) = 4.27, p < 0.05, ηp

2 = 0.08) and 
NS (F  (1.83, 141) = 8.27, p < 0.05, ηp

2 = 0.15) condi-
tions, but not the TS condition. (F (1.42, 141) = 1.48, 
p = 0.24). Further analyses by t-test with Bonferroni 
corrections showed that, for both the DS and NS con-
ditions, the normalized RMS EMG of tibialis anterior 
muscles was significantly greater in the TA taping con-
dition than in the NT, GN and PL conditions (ps < 0.01) 
(TA > NT = GN = PL).

Fig. 7 shows normalized RMS EMG in peroneus 
longus muscle for different stance conditions (TS, DS 
and NS) under 4 taping conditions (NT, GN, TA and 
PL). For peroneus longus muscle EMG data, there were 
significant main effects of taping condition in the DS 
(F (2.29, 141) = 4.30, p < 0.05,ηp

2 = 0.08) and NS (F 
(1.83, 141) = 7.09, p < 0.05, ηp

2 = 0.13) conditions, but 
not the TS condition. (F (1.68, 141) = 2.37, p = 0.11). 
Further analyses by t-test with Bonferroni corrections 
showed that, for both the DS and NS conditions, the 
normalized RMS EMG of peroneus longus muscle 
was significantly greater in the PL taping condition 
than in the NT, GN and TA conditions (ps < 0.01) 
(PL > NT = GN = TA).
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DISCUSSION

This study examined how KT applied to different lower 
extremity muscles can alter static balance performance 
and muscle activity for children with DCD. The results 
extend previous work by demonstrating the following: 
(i) KT applications can reduce postural sway in the 
single-leg stance only (i.e. the DS and NS conditions); 
(ii) for AP sway, the GN taping condition showed lower 
sway compared with NT, TA and PL taping conditions, 
and the TA and PL taping conditions showed lower 
sway than the NT condition; (iii) for ML sway, both TA 
and PL taping conditions showed lower sway compared 
with NT and GN taping conditions and the GN taping 
condition showed lower ML sway than the NT condi-
tion; and (iv) muscle activity was significantly greater 
only for muscles where KT was applied. Possible 
explanations underlying the effects of KT application 
in children with DCD are discussed below.

KT application reduced postural sway in the single-
leg stance, but not in the TS, for children with DCD. 
This may be due to a floor effect of postural sway in 
the TS condition. Being already low in postural sway 
amplitude (approximately 2–3 cm in AP and ML sway, 
separately), the TS condition showed less “space” 
to decrease postural sway, resulting in interaction 
effects in which children with DCD showed reduced 
AP and ML sway with KT applications for both DS 
and NS conditions that were not observed in the TS 
condition. It is notable that the current study sho-
wed directional specificity of KT effects on postural 
sway. For AP sway, postural sway was lowest for the 
GN taping condition, followed by TA and PL taping 
conditions, and was highest for the NT condition. In 
contrast, for ML sway, postural stability was lowest 
for TA and PL taping conditions, followed by GN then 
NT conditions. These results may reflect the fact that 
the gastrocnemius is a primary actuator responsible 
for controlling AP sway and the peroneus longus 
and tibialis anterior are main actuators involved in 
controlling ML sway. Previous studies have indicated 
that the gastrocnemius was the primary contributor 
to modulating AP sway, particularly for challenging 
balancing tasks (28, 29). In addition, it has been shown 
that the peroneus longus plays a key role in adjusting 
ML sway (30). Finally, research shows that the tibialis 
anterior is increasingly activated, as lateral tibial dis-
placement is being controlled in closed kinetic chain 
positions (31). Accordingly, the current study provides 
robust evidence of clinical applications for KT when 
addressing static balance deficits in the body’s AP and 
ML directions.

A possible explanation for why KT can effectively 
improve static balance performance is related to the 
acute effects of KT on changing muscle activity in 

the muscles to which KT is applied. The current study 
found improvements in static balance performance 
and increases in normalized RMS EMG following 
KT application. These results support a previous study 
showing positive KT effects on dynamic balance per-
formance and muscle activity for children with DCD 
(16). This effect could be due to KT activating Ia 
fibres by tactile stimulation through the stretched skin 
(32), which, in turn, facilitates gamma motor neurone 
activity (8). Studies demonstrate that EMG amplitude 
captures information on both motor unit recruitment 
and firing rate, providing insight into skeletal muscle 
function (33, 34). Higher EMG amplitudes can indicate 
that additional motor neurones are being recruited or 
those recruited are firing at a faster rate. The current 
results suggest that KT can effectively facilitate and 
exert greater muscle activity, thereby improving static 
balance performance.

Another possible explanation is that KT may promote 
greater muscle force. Previous studies have reported 
lower muscle force/strength in children with DCD (35). 
Fong et al. (36) further pointed out that muscle peak 
force in lower extremities is associated with balance 
performance, accounting for 5.7% of variance in the 
MABC-2 balance sub-score in children with DCD. 
Therefore, muscle force in lower extremities seems 
crucial for regulating postural sway. Furthermore, 
extended research shows that increased muscle force 
resulting from intervention can lead to better balance 
performance for populations with lower muscular 
force/strength, such as older adults (37), and people 
with Parkinson’s disease (38). As EMG amplitude cor-
related positively with muscle force (39), the observed 
increase in EMG amplitude immediately following 
KT application could directly promote muscle force 
in lower extremities, which can enhance static balance 
performance in children with DCD. Nevertheless, 
the current study did not evaluate muscle force and 
leaves this explanation open to further testing. Further 
research will determine whether the effects observed 
for static balance performance are due to the direct 
influence of KT on muscle force.

Finally, changes in proprioception could influence 
the positive effects of KT on static balance perfor-
mance. Proprioceptive feedback is one of the primary 
sources of information for maintaining balance during 
an upright stance (40). In a study assessing lower extre-
mity proprioception in children with DCD, children 
with DCD showed a less accurate joint position sense 
for knee and ankle joints compared with TDC (41). 
Thus, proprioception in the lower extremity joints in 
children with DCD was compromised. Furthermore, 
studies have shown the beneficial effects of KT on 
proprioception and suggest that KT can provide 
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mechanical pressure and/or stretching to the skin, 
which can stimulate cutaneous mechanoreceptors and 
signal information about joint position or movement 
(42). This result suggests that improvements in static 
balance performance for children with DCD could be, 
at least in part, ascribed to additional proprioceptive 
afferent feedback supplied by KT application.

Study limitations
This study recruited participants with DCD with a 
very narrow age band (10–12 years) and, thus caution 
is needed in the generalization of any positive KT 
effects on both static balance performance and muscle 
activity regarding age. Furthermore, static balance 
performance was evaluated only by maintaining an 
upright stance on a stable surface. There are many static 
balance assessments, such as maintaining stability on 
an unstable surface (e.g. foam or wobble board), as 
well as in the presence of unpredicted disturbances (e.g. 
being bumped) and environmental interference (noise 
or optical flow). Therefore, the current results should 
not be generalized to other static balance scenarios. 
Notably, the study did not examine sustained effects 
after removal of KT. Researchers have suggested that 
the effects of KT are long-lasting, with effects present 
from 24 h to 2–3 days after ceasing KT intervention 
(43). Therefore, the sustainable long-term effectiveness 
of KT are unknown for children with DCD. Lastly, 
further research is necessary to determine how long 
KT should remain in place in order to produce long-
term effects.

CONCLUSION

To summarize, KT applications are effective in impro-
ving static balance performance during single-leg 
stance children with DCD. Postural sway in the AP 
direction was lowest for the GN taping condition, 
intermediate for the TA and PL conditions, and hig-
hest for the NT condition. In addition, postural sway 
in the ML direction was lowest for the TA and PL 
taping conditions, intermediate for the GN condition, 
and highest for the NT condition. Lastly, only EMG 
activity of the target muscle to which KT was applied 
increased immediately following KT application. 
These results establish clinical standard for the use of 
KT to optimize static balance performance, as well as 
to facilitate muscle activity for children with DCD.
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