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Dysphagia is a problem that frequently occurs after
a stroke and refers to all problems that occur in a
series of processes in which food reaches the oral
phase to the esophageal phase.1 Dysphagia causes a
variety of complications, such as dehydration, mal-
nutrition, and aspiration pneumonia.2 In particular,
death can be a direct cause of aspiration pneumonia.
Among the muscles involved in swallowing, the
suprahyoid muscle (geniohyoid, mylohyoid, and
digastric muscle) acts as the main muscle in the pha-
ryngeal phase. These muscles affect airway protec-
tion and upper esophageal sphincter opening by
pulling the hyoid bone anteriorly and upward through
contraction during swallowing.3 Therefore, a strong
contraction of the suprahyoid muscle is required for

safe swallowing. However, neurological diseases such
as stroke cause weakness of skeletal muscles, includ-
ing the suprahyoid muscles. The weakening of the
suprahyoid muscle reduces the distance of movement
of the hyoid bone during swallowing, resulting in a
variety of symptoms such as aspiration of the airways
and residues of food.4 Therefore, it is important to
rehabilitate the suprahyoid muscle for safe swallow-
ing.

Taping is an or rehabilitation method used in vari-
ous fields such as sports rehabilitation, orthopedic
surgery, alternative medicine, and rehabilitation
medicine.5 According to previous literature, taping is
known to be effective in inducing lymph purifying,
joint reinforcement, and immediate muscle activation.
In addition, taping is relatively cheaper than other
therapeutic methods and has the advantage of being 
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INTRODUCTION

Background: Recently, a new method of dysphagia rehabilitation using Kinesio
taping (KT) has been attempted and demonstrated an immediate increase in
the activation of the suprahyoid muscle during swallowing in healthy adults.
Objectives: To investigate the effect of dysphagia rehabilitation using KT on
the thickness change of the suprahyoid muscle in patients with dysphagia
after stroke.
Design: Two-group pre-post design.
Methods: In this study, 20 patients with dysphagia after stroke were enrolled
and assigned to the experimental and control groups. The experimental group
applied KT to the front of the neck and repeatedly swallowed against the ten-
sion of the tape. On the other hand, the control group performed repeated
swallowing without applying KT. Patients in both groups had swallowed 50
times a day/5 times a week for 4 weeks. For evaluation, the volume of the
geniohyoid, mylohyoid, and digastric muscle was measured before and after
the intervention using portable ultrasound equipment.
Results: As a result of comparing the two groups after the intervention, the
experimental group showed more volume increase in mylohyoid (P<.05) and
digastric muscle (P<.05) than the control group.
Conclusion: This study proved that suprahyoid muscle resistance exercise
using KT is effective in increasing the volume of the suprahyoid muscle. 
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safer to use as a noninvasive method.6

Recently, a method of resistance exercise of the
suprahyoid muscle using taping has been reported,
and this has been considered as a potential treatment
method for swallowing rehabilitation.7 In this method,
the tape is pulled down from the cervical vertebra and
then attached to the sternum and both clavicles. Due
to the tension of the tape, the upward movement of
the hyoid bone during swallowing is suppressed, and
this requires the subject to make more effort to over-
come the tension of the tape.8 As a result, it was
proved that the activation of the suprahyoid muscle
during swallowing increases as the tension of the
tape increases.7 Therefore, repetitive swallowing
against the resistance of taping places load on the
suprahyoid muscle, with an expected muscle physio-
logical change.

Nevertheless, since previous studies have only
measured the activation of the suprahyoid muscle in
healthy adults using surface electromyography, the
change through intervention cannot be confirmed.
Therefore, the effect of the swallowing rehabilitation
method using taping is still not clear. Therefore, this
study investigated the effect of dysphagia rehabilita-
tion using taping for 4 weeks on the change in
suprahyoid muscle thickness in patients with dys-
phagia after stroke.

In this study, 20 patients with dysphagia after
stroke were enrolled. This study was conducted at a
rehabilitation hospital in Seoul, Korea. The inclusion
criteria were as follows: within 6 months after stroke
onset, those who have been diagnosed with oropha-
ryngeal dysphagia by videofluoroscopic swallowing
study (VFSS), those who overcome the resistance of
taping and are able to swallow voluntarily, and those
who have a Korean Mini Mental Status Examination
(K-MMSE) score of 22 or higher without cognitive
problems. The Penetration-aspiration scale is more
than 4 points. The exclusion criteria were as follows:
patients with esophageal dysphagia symptoms, tra-
cheotomy, tape allergy on the anterior neck, presence
of tracheotomy, effortful swallowing impossible or
difficult, and difficulty swallowing more than 5 times
in a row.

The objectives and requirements of the study were
explained to all participants, who voluntarily signed
an informed consent form. Ethical approval was

obtained from the Seoul Medical Center Institutional
Review Board prior to study commencement
(SEOUL2020-01-003-002).

In this study, a total of 20 participants were ran-
domly assigned to the experimental and control
groups using randomly selected envelopes containing
a code specifying the group. The experimental group
applied Kinesio taping (KT) (BB Tape; WETAPE Inc.,
Seoul, Korea) to the front of the neck to perform
repeated swallowing exercises against the elongation
of the tape, while the control group performed
repeated dry swallowing without applying KT. Both
groups performed spontaneous swallowing 5 times in
a row and provided rest for 10 seconds. This was
performed by repeating a total of 10 times. That is,
all subjects performed a total of 50 repeated dry
swallows per day. In particular, the experimental
group monitored the tape's firm adhesion to provide
continuous resistance during the experiment. Both
groups received traditional swallowing rehabilitation
treatment for 30 min daily, five times weekly, for 4
weeks by an occupational therapist. 

The KT method applied in the experimental group
was performed in the following steps with reference
to the previous study.7 The subject maintained the
neutral position of the head and neck while sitting on
the chair. The anterior neck was wiped with an alco-
hol swab so that the tape could adhere to the skin.
The tape was customized with an I-shaped tape and
reverse V-shaped tape. I-shaped tape was firmly
attached to the sternum by pulling it down from the
thyroid cartilage. The reverse V-shaped tape was
pulled down from the hyoid bone and attached to the
clavicle on both sides. The applied stretch was applied
at approximately 60–70%, and the application of KT
was performed by a skilled practitioner with more
than 7 years of clinical experience.

This study used a portable ultrasound device
(SONON 300L, Healcerion, Seoul, Korea) with a 10
MHz linear- and convex-array transducer to meas-
ure the suprahyoid muscle thickness. The evaluations
were performed by a radiological technician with
more than 5 years of clinical experience and were
repeated 3 times, and the mean value was calculated
to represent the suprahyoid muscle thickness for each
subject. The participants were asked to sit upright in
a chair with the Frankfurt plane parallel to the floor

SUBJECTS AND METHODS

Subjects 

Outcome Measurement

Methods
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and without head support.9

The transducer was positioned between the hyoid
bone and the submental to measure the thickness of
the suprahyoid muscles. The digastric muscle was
measured from the upper to the lower boundary of
the fascia at the broadest point perpendicular to the
mylohyoid muscle. The mylohyoid muscle was meas-
ured under the measurement point of the digastric
muscle, from the upper to the lower boundary of the
fascia. 

All statistical analyses were performed using SPSS
version 15.0 (IBM Corporation, Armonk, NY, USA).
Descriptive statistics are presented as means with
standard deviations. The Shapiro–Wilk test was used
to check the normality of the outcome variables. The
Wilcoxon signed-rank test was used to compare pre-
and post-intervention measures in each group to
evaluate the intervention effects. The Mann–Whitney
U test was used to compare intergroup changes in
outcome measurements. A P-value of <.05 was
deemed statistically significant.

A total of 20 people were enrolled in this study, and
their general characteristics are shown in Table 1.
There was no dropout until the completion of the
study with all the subjects performing intervention 

according to the planned schedule. Therefore, finally
the data of 20 people were analyzed.

As a result of the intra-group comparison, the
experimental group showed a statistically significant
volume increase in the mylohyoid and digastric mus-
cles (P<.05). On the other hand, in the control group,
there was no significant thickness increase in the
mylohyoid and digastric muscles (P>.05). As a result
of the comparison between groups, the experimental
group showed more thickness increase in the mylo-
hyoid and digastric muscles than the control group (P
<.05, both) (Table 2).

There were no reported side effects in 8 patients in
the experimental group in which KT was applied.

Recently, KT was reported as a new method of dys-
phagia rehabilitation treatment. However, since only
the surface electromyography (sEMG) was used to
measure the activation of the suprahyoid muscle,
evidence of its therapeutic effect is still unclear.
Therefore, this study investigated the effect of
suprahyoid muscle resistance exercise using KT on
suprahyoid muscle thickness in patients with dys-
phagia after stroke.

In this study, as a result of the suprahyoid muscle
resistance exercise using KT, the experimental group
showed a significant increase in the thickness of the
suprahyoid muscle. On the other hand, in the control
group, there was no significant increase in the thick-
ness of the suprahyoid muscle, suggesting that the
suprahyoid muscle resistance exercise using KT is
effective in increasing the thickness of the suprahyoid
muscle in patients with dysphagia after stroke.

Subjects 

Statistical Analysis

Effect of the suprahyoid muscle

Reported side effects 

Experimental group

Gender (man/woman)

Age (years)

Paralyzed limb (right/left)

Stroke onset (weeks)

Control group

5 / 5

62.4 ± 5.8

5 / 5

17.2 ± 3.9

5 / 5

63.2 ± 6.2

6 / 4

16.3 ± 3.2

Table 1. General characteristics of the subject

Experimental group

Before After P-value

MM (mm)

DM (mm)

Control group Between
groups 

P-values

<.01†

<.01†

.71 ± .26

5.32 ± 1.28

.84 ± .28

6.22 ± 2.18

.008∗

.001∗

Before After P-value

.69 ± .34

5.18 ± 2.12

.70 ± .21

5.21 ± 2.26

.10

.12

Table 2. Changes in parameters before and after the treatment

RESULTS

DISCUSSION 

∗P<.05 by Wilcoxon signed-rank test, †P<.05 Mann–Whitney U test, The values are mean ± standard deviation, MM: mylohyoid muscle, DM: digastric
muscles



2138

Effect of Suprahyoid Muscle Resistance Exercise Using Kinesio Taping on Suprahyoid Muscle Thickness in Patients with Dysphagia after Subacute Stroke

Resistance exercise is known to be an effective
therapeutic exercise to induce physiological muscle
changes, such as muscle strength and volume
increase in skeletal muscle.10–12 In this study, KT was
applied as resistance to induce an increase in the vol-
ume of the suprahyoid muscle. During normal swal-
lowing, contraction of the suprahyoid muscle pulls
the hyoid bone upward, contributing to airway pro-
tection and upper esophageal sphincter opening.
Therefore, a strong contraction of the suprahyoid
muscle is important for safe swallowing.13 In this
study, a tape was attached to the hyoid bone to pro-
vide resistance to the suprahyoid muscle, pulled
downward, and then attached to the sternum and
both clavicles. It acts in the opposite direction to the
upward movement of the hyoid bone during normal
swallowing, and the patient requires effortful swal-
lowing to overcome this resistance. As a result, a
greater load is provided to the suprahyoid muscle
during swallowing, which has the potential to cause
physiological muscle changes such as thickness
increase when repeatedly applied.

A previous study reported that as a result of the
suprahyoid muscle resistance exercise using KT with
sEMG, the higher the tape tension, the more effort-
less swallowing of patients as well as the higher acti-
vation of the suprahyoid muscle.7 High muscle acti-
vation in sEMG means increased motor unit activa-
tion in the peripheral nervous system.14 In addition,
this increases the number of recruited motor units,
and consequently, repeated application is likely to
contribute positively to increased muscle strength or
volume.15 Although KT is rarely applied as a method
of resistance exercise, this study is the first to prove
the therapeutic effect of resistance exercise using
KT's adhesion and elasticity and is a clinically mean-
ingful result. Therefore, dysphagia rehabilitation
using KT is considered to be a simple, inexpensive,
and non-invasive method for clinical use.

Nevertheless, this study has several limitations.
First, due to the small number of subjects, the results
of this study cannot be generalized. Second, it is dif-
ficult to apply the strength of KT resistance quanti-
tatively. Therefore, further studies are needed to
supplement these limitations.

This study proved that KT applied for suprahyoid
muscle resistance exercise was effective in increasing
the volume of the suprahyoid muscle in patients with
dysphagia after stroke. 
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