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The Effect of Kinesiology Taping on Suprahyoid Muscles
Activity in Community-Dwelling Elderly People

Background: The therapeutic exercise method using kinesiology taping (KT)
has been reported to be effective in activating the suprahyoid muscle in
healthy adults. However, its applicability and effectiveness are not known to
the physically vulnerable elderly.

Objectives: To investigate the effects of kinesiology taping on the activity of
suprahyoid muscles in community—dwelling elderly people.

Design: Repeated measure design.

Methods: We enrolled 23 healthy elderly adults (age range 60-75 years) with
no history of neurologic disease. Participants performed five consecutive
spontaneous swallowing actions at 5—second intervals under three conditions
(KT with 80% stretch, placebo—KT, and non—KT. Activation of the suprahyoid
muscles during swallowing in the three conditions was measured using sur—
face electromyography (SEMG). In addition, a 0-10 numerical rating self—report
scale was used to evaluate the required effort and the resistance felt during
swallowing.

Results: KT with 80% stretch were significantly higher in sEMG mean value,
peak value, required effort, and resistance felt during swallowing compared to
other two conditions (.05, all). KT with 80% stretch required the most effort
during swallowing and, consequently, has a positive effect on increasing
suprahyoid muscle activation,

Conclusion: Our results could be taken into consideration in therapeutic exer—
cise method for suprahyoid muscle in dysphagia rehabilitation.
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INTRODUCTION

Aging is accompanied by several pathophysiological
changes, especially in swallowing, resulting in
decreased tissue elasticity, oral sensation, and oral
moisture; oropharyngeal swallowing disorder because
of muscle loss; and changes in the anatomy of the
head and neck,"® Sarcopenia is an age—related con—
dition, which is characterized by gradual and gener—
alized loss of skeletal muscle mass and strength,
resulting in apparent muscle weakness or poor phys—
ical performance,.® Such age—related changes in

swallowing are called presbyphagia.” Although the
swallowing function is preserved, the older adult
shows subtle symptoms of swallowing impairment
and a tendency for swallowing to decline as aging
progresses,”™

Any rehabilitation associated with sarcopenia
involves physical exercise, such as resistance training,
with adequate nutrition, Exercise is mainly applied to
specific muscles showing dysfunction to improve
altered physiological mechanisms and help restore
function,™” Therapeutic resistance training in swal—
lowing rehabilitation includes tongue strengthening
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exercises, chin tuck against resistance,™" chin—
to—chest exercise”® and head lifting exercises®” to
strengthen the suprahyoid muscles, Although the
evidence is insufficient, it can have a positive effect
on decreasing sarcopenic dysphagia. Nevertheless,
the development of new safer, more effective and
efficient therapeutic methods for strengthening
suprahyoid muscles consisting of the geniohyoid,
mylohyoid, digastric, and stylohyoid muscles is still
needed,

Among recent therapeutic applications is kinesiology
taping (KT) of the infrahyoid muscles as a resistance
training intervention to strengthen the suprahyoid
muscles,” The principle is to use the elasticity of the
tape to pull the muscles downward from the hyola—
ryngeal complex and attach them it to the sternum
and clavicle on both sides, making spontaneous
swallowing difficult, In other words, KT was applied
to provide resistance by loading the suprahyoid mus—
cles during swallowing, Consequently, the swallowing
action is performed by overcoming the resistance of
the tape; this increases muscle activation and
strength in the process, Park et al.” demonstrated a
significant increase in suprahyoid muscle activation
during swallowing when KT with 80% stretch was
applied below the hyolaryngeal complex in the ante—
rior neck of healthy adults, suggesting a potential
therapeutic approach, Nevertheless, studies examin—
ing the use KT as a method of resistance training
lack clinical evidence (e.g., sample size, healthy
adult). Hence, the application and therapeutic poten—
tial of KT in older adults who are vulnerable to swal—
lowing difficulties remain questionable, Therefore,
this study investigated the applicability and effective—
ness of the new therapeutic method using KT to
community—dwelling elderly.,

SUBJECTS AND METHODS

Subjects

This study enrolled 23 healthy elderly people (male
10, female 13, age range 60-75 years) living in the
community without a history of neurologic disease,
Exclusion criteria included difficulty or inability in
voluntary swallowing, hypertension, orofacial pain
including trigeminal neuropathy, toothache, signifi—
cant malocclusion or facial asymmetry, unstable
breathing and pulse, head/neck surgery, speech or
swallowing deficits, dermatological issues in the
anterior neck, and allergies to tape. This study was
approved by the Ethics Committee of the Seoul med—
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ical center in South Korea (2019—09-011). We
described the complete details of this study to all
participants and obtained their informed consent to
participate,

Methods

Participants were requested to perform the swal—
lowing action under the following three conditions:
80% stretch with KT, placebo—KT, and non—KT, The
actions were performed randomly using a lot system.,
A break of 5 minutes was provided between each
condition,

The experiment was conducted based on the previ—
ous Park et al.* trial method. All participants per—
formed one saliva swallowing after hearing the sys—
tem alarm in 5 seconds; then, they rested for 5 sec—
onds and sometimes water of small amount was pro—
vided to help perform the action of natural swallow—
ing. Swallowing was performed a total of five times,
To investigate the effects of KT, we used surface
electromyography (SEMG) to measure the activity of
the suprahyoid muscles (Figure 1),

In all conditions, the sSEMG was recorded only when
the task was being performed and not during the rest
time, The area under the chin of participants was
first cleaned with alcohol and cotton, They then sat
comfortably on a chair with both arms placed on a
desk in front, Wireless sEMG electrodes were
attached to both sides of the midline under the chin
with an inter—electrode distance of 1 cm,

sEMG data were measured using the Noraxon
TeleMyo—DTS (Noraxon, Inc., Scottsdale, AZ). The
signals were amplified, band—pass filtered (10-500
Hz), notch filtered (60 Hz), and digitally recorded at
1,500 Hz on Noraxon TeleMyo—DTS, The measured
sEMG data were then analyzed using MATLAB soft—
ware (MathWork, Natick, MA), processing them into
a signal envelope using the Hilbert transform func—
tion, The two sEMG values were depicted in microvolt
root mean square (RMS),

Kinesiology taping application

The kinesiology tape (BB Tape: WETAPE Inc.,
Seoul, Korea) was designed and applied by an experi—
enced occupational therapist, The KT application
method was applied based on the Park et al,” and the
detailed method is as follows, KT was applied using
an I shape and a reverse V shape with participants
sitting in neutral position,” The front of the neck was
cleaned using an alcohol swab for firm attachment of
the tape. KT was applied as follows: first, the insertion
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Figure 1. sSEMG wave of according to KT conditions

and origin sites of the tape attachment were marked
using a permanent marker, Second, an I—shaped
tape with approximately 80% stretch was pulled down
from the level of the thyroid notch, wrapping the
thyroid cartilage, to the center of the sternum, Third,
a reverse V—shaped tape again providing approxi—
mately 80% stretch was pulled downward from the
hyoid bone and attached to the medial superior sur—
face of both clavicles (Figure 2). The principle was to

300 — -
200 ]
10K — -
0 bt ot 1= U W at——JL
u i 0

use the elasticity of the tape to pull the muscles of
the hyolaryngeal complex downward by applying the
I—- and reverse V—shaped tape. In the placebo—KT
condition, the I— and reverse V—shaped tapes were
applied without providing stretch, In the non—KT
condition, the swallowing action was performed
without using KT,
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Figure 1. Kinesiology taping methods
SM-: Suprahyoid muscles, HB: Hyoid bone
TC: Thyroid cartlage

Outcome measurement

The primary outcome measure of this study was to
obtain increased activity of the suprahyoid muscles
during swallowing, The activity of the suprahyoid
muscles was measured with participants performing
five consecutive swallows in three conditions, and the
mean and peak amplitudes were recorded. The sec—
ondary outcome of this study was to measure the
effort required of the participants during swallowing
using a 0-10 numerical rating self—report scale
(NRSS). A score of 10 indicated a higher effort during
swallowing. All interventions and evaluations were
performed by only one experimenter,

Table 1. Mean and peak sEMG values of three conditions

HdJ Kim, HS. Choj Y.H Kown

Statistical analysis

The statistical analyses were performed using SPSS
version 15,0 (IBM Corporation, Armonk, NY),
Descriptive statistics are presented as means with
standard deviations, A repeated—measures analysis of
variance (ANOVA) was used to assess the effects of
loads and repetitions using sSEMG and NRSS, Scheffe
test were conducted as post hoc tests, Statistical sig—
nificance was set at P{ 05,

RESULTS

Peak and mean amplitudes of sSEMG

The suprahyoid muscles showed significantly greater
mean (45,56+13.62 mV) and peak (322.3+79.40 mV)
amplitudes in the KT condition than that in the
placebo—KT (mean: 29.05+6.40 mV, peak;
236.944+49.79 mV) and non—KT (mean; 31,04+7.44
mV, peak: 272.03+65.34 mV) conditions (P 001).
There was no significant difference in mean and peak
amplitudes between placebo—KT and non—KT condi—
tions (P=.770 and .178) (Table 1).

Value of NRSS

Both the resistance felt and required effort during
swallowing in the KT condition were significantly
higher than that in the placebo—KT (2.89+ .73 and
2.92+ 66) and non—KT (2.80+.70 and 2.80+_.57)
conditions (P 001), There was no significant differ—
ence in the resistance felt and required effort during
swallowing between placebo—KT and non—KT condi—
tions (P=.946 and .840) (Table 2).

Post hoc comparisons

Measurements KT 80%" Placebo KT° Non—KT* F P
Scheffe P
Mean [mV] + SD 4556 + 13.62 29.05 = 6.40 31.04 £ 744 21.62 (.0o1 ayb (.0o1
ayc (.001
b=c 770
Peak [mV] + SD 322.31 = 79.40 236.94 + 4979 272,03 + 6534 10.55 ¢.oor ayb ¢.oor
ayc 031
b=c 178

"X.05, KT: Kinesiology taping
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Table 2. Numeric rating seff-report scale (Resistance felt and required effort during swalloing)

Post hoc comparisons

Measurements KT 80%" Placebo KT Non—KT* F P
Scheffe P
Resistance felt £ SD 6.25 + 116 280+ 73 280 + 70 12222 ¢.oor ayb .00
ayc ¢.o0or
b=c 946
Required effort £ SD 6.56 + .88 292 + 66 280 = 57 221.69 (.00 ayb (.00r
ayc (.00
b=c 840

".05, KT: Kinesiology taping

DISCUSSION

Park et al.” recently introduced a new method using
KT as a resistance mechanism to strengthen the
suprahyoid muscles and proved to be effective for
increasing the activity of the suprahyoid muscles, The
activity increased in proportion to the degree of
stretch provided by KT, However, the effectiveness of
the resistance training method using KT is debatable,
and its applicability and effects are not well known in
elderly patients who are vulnerable to swallowing
difficulties or in patients with neurological disease,
Therefore, this study investigated the effect of KT as
a resistance mechanism on suprahyoid muscle activi—
ty in community—dwelling elderly people,

This study compared the activity of the suprahyoid
muscles during swallowing under three conditions
(KT, placebo—KT, and non—KT), It was observed that
in the KT with 80% stretch condition, the suprahyoid
muscle activity was significantly greater than that in
the placebo—KT and non—KT conditions, There was
no significant difference in suprahyoid muscle activity
between the placebo—KT and non—KT conditions, In
other words, based on the principle of loading, it is
possible to induce myophysiologic changes by repeat—
ed training using KT with 80% stretch,

This study attempts to use KT as an external force
to provide resistance to the swallowing action by
suppressing the upward movement of the hyoid bone
and larynx during swallowing, That is, the contractile
force of KT provided loading to induce activation of
the suprahyoid muscles during swallowing,
Therefore, the participants attempted a labored swal—
lowing action to overcome the resistance generated by
the tape's contractile force. Consequently, KT
increased the activation of the suprahyoid muscles

during swallowing, indicating increased motor unit
activation in the peripheral nervous system.” This
also implies an increase in recruitment of motor units
or discharge rate of the motor units because of the
increase in the effort required for swallowing,®
Previously, Park et al.” demonstrated that KT is an
effective method to increase activation of the
suprahyoid muscles during swallowing in normal
adults and that the amount of activity depends on the
degree of stretch provided by KT. This means that
the higher the stretch provided by the KT, the
greater the contractile force, and the higher the
loading provided to the suprahyoid muscles during
swallowing, In this study, we used KT at 80% stretch
and it showed a significant increase in suprahyoid
muscle activity in older adults compared with that in
placebo KT and non—KT conditions, which is consis—
tent with previous studies,

In addition, this study compared the effort and
resistance required during swallowing using NRSS. It
was observed that both effort and resistance required
to swallow were higher in the KT condition than that
in the placebo—KT and non—KT conditions, Thus,
this study matched the trend and findings of Park et
al.’s study.” The NRSS finding in this study indicate
that KT required more resistance and effort during
swallowing, which supports the sEMG finding of this
study.

This study confirmed that the resistance to KT dur—
ing swallowing was effective in increasing suprahyoid
muscle activity in the elderly, These results suggest
its therapeutic potential for application in both
healthy adults as well as the elderly who may be
vulnerable to swallowing, However, there are impor—
tant points to consider when applying this method on
such a population, The increase in suprahyoid muscle
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activation depends on the extent of KT stretch, This
study applied KT at 80% stretch; however, less KT
stretch should be considered for elderly people with
severe muscle weakness and atrophy,

This study has some limitations, First, this study
only confirmed results of KT with 80% stretch; we
could not compare the changes in activity with varia—
tion in the magnitude of stretch, Therefore, in future
studies, there must be variation in stretches accord—
ing to the patient's physical condition,

Second, since only immediate effects were measured
using sEMG, the effect on the oropharyngeal swal—
lowing function cannot be guaranteed, Finally, the
possibility of error with 80% stretch cannot be
excluded, Therefore, it is considered that future
studies will require research to investigate the effects
of this intervention method on oropharyngeal swal—
lowing function,

CONCLUSION

This study demonstrated that KT applied as resist—
ance during swallowing is an effective method for
increasing suprahyoid muscle activity in the elderly,
The authors of this study recommend training using
KT as a new therapeutic exercise method that is easy,
safe, cost—effective, and can be performed without
the help of a professional practitioner
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