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Objective To examine the effects of a bedside exercise program on the recovery of swallowing after a stroke.
Method Fifty stroke patients with dysphagia (<6 months post-stroke) were enrolled and classified into two groups,
the experimental (25 subjects) and control groups (25 subjects). The control group was treated with conventional
swallowing therapy. The experimental group received additional bedside exercise training, which consisted of
oral, pharyngeal, laryngeal, and respiratory exercises, 1 hour per day for 2 months, and they were instructed
regarding this program through the nursing intervention. All patients were assessed for their swallowing function
by Videofluoroscopic Swallowing Study (VFSS), using the New VFSS scale, the level of functional oral intake, the
frequency of dysphagia complications, the presence (or not) of tube feeding, the mood state and quality of life
before the treatment and at 2 months after the treatment.

Results After 2 months of treatment, the experimental group showed a significant improvement in the swallowing
function at the oral phase in the New VFSS Scale than that of the control group (p<0.05). Further, they also showed
less depressive mood and better quality of life than the control group. However, there was no significant change in
the incidence of dysphagia complication and the presence (or not) of tube feeding between the two groups.
Conclusion Bedside exercise program showed an improvement of swallowing function and exhibited a
positive secondary effect, such as mood state and quality of life, on subacute stroke patients with dysphagia.
For improvement of rehabilitation results on subacute stroke patients with dysphagia, this study suggests that
additional intensive bedside exercise would be necessary.
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Dysphagia is one of the most common complications,
which may occur after a stroke, and it occurs to approxi-
mately 37-78% of patients with a stroke."” This may lead
to a degraded quality of life, as well as cause malnutri-
tion, dehydration, and severe aspiration pneumonia.
Severe aspiration pneumonia is life-threatening, and
possibly lead to death.’” Several reports showed that
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stroke-induced dysphagia was naturally resolved,®” but
according to Howard et al.,? 30% of stoke patients re-
quired sustained parenteral nutrition or percutaneous
endoscopic gastrostomy, which decreased the overall
quality of life. This may result in reduced efficacy of re-
habilitation and prolonged hospitalization with negative
economic and emotional impacts, and thus, there is a
critical need for treatment.”"'

For the treatment of dysphagia, various methods and
exercise have been introduced and used in clinical prac-
tice. The ways to achieve treatment are divided into direct
and indirect methods; direct method is associated with
the use of foods and achieves treatment through diet ad-
justments, and diverse posture changes, while indirect
method is associated with the stimulation or behavioral
swallowing techniques without the direct use of food,
which is usually performed when at least 10% of foods
that enter in the mouth are aspirated or takes 10 minutes
or longer for the passage through the mouth and phar-
ynx.

One of the indirect methods, stimulation treatment,
may increase the swallowing speed and sensitivity by
stimulating the inner surface of the oral cavity with laryn-

1213 and an elec-

goscope or inducing thermal stimulation,
trical stimulation, which is the most common method
used recently, may result in the change of neuroplasticity
through inducing somatic sense or repeat movement of

"7 1n addition to the stim-

the laryngeal elevator muscle.
ulation treatment, exercise can be combined, which con-
sisted of oral, pharyngeal, laryngeal and respiratory ex-
ercises. For oral exercise, exercises with lips, tongue and
jaw can be conducted separately, while pharyngeal exer-
cise can be done through tongue pulling, strengthening
of pharyngeal wall, soft palate exercise, Masako maneu-
ver and Shaker exercise. Laryngeal exercise is conducted
to improve the airway obstruction and voice clarification
through exercises, including airway closure, vocal cords
adduction, false vocal cord enhancement, and respira-
tion exercise for swallowing facilitation, which includes
glottis swallow, Mendelsohn and effortful swallow.
Recently, a number of studies have been conducted to
demonstrate the efficacy of current treatment methods

1.16

for dysphagia. Freed et al.” has reported that an electri-
cal stimulation is effective for dysphagia treatment, and
Rosenbek et al.”” and Hamdy et al.”* have demonstrated

the effectiveness of thermal and chemical stimulation.

In addition, the effects of effortful swallow,'® and the
Mendelsohn maneuver were demonstrated, and Shaker
reported that the shaker exercise named after own name
was effective for the treatment of dysphagia.'®* Like
these, majority of the studies regarding dysphagia treat-
ment was limited to an electrical or thermal stimulation,
or tended to demonstrate its effect focusing on the lim-
ited number of exercises.

This exercise program for dysphagia was designed, with
the need of comprehensive exercise programs, rather
than maintaining one exercise, in combination with
the stimulation treatment for the actual treatment for
patients with swallowing disorders, as well as with the
needs of an intensive program, which can be conducted
in a ward, considering insufficient time spent in occupa-
tional therapy and reduced compliance of patients and
caregivers. Further, we intended to determine the direct
effects of the exercise program on the swallowing capaci-
ty and indirect effects on depressive symptoms and qual-
ity of life, which may affect the recovery outcome of post-
stroke function.

MATERIALS AND METHODS

Subjects

This study was conducted in 25 patients with stroke
who had been hospitalized at the rehabilitation depart-
ment of our hospital, between 2009 and 2010. The inclu-
sion criteria were patients who had an onset of stroke
within 6 months; whose dysphagia was confirmed by
VESS; who was capable of communication and fairly
good understanding; and who can follow instructions,
which consisted with at least one step. The exclusion cri-
teria were any patients with a previous history of other
diseases, which may have caused dysphagia; who had
severe cognitive disorder, such as dementia; who cannot
carry out video fluoroscopy due to incapability of sitting
posture; or who was not able to follow study instructions.
Moreover, 25 patients were allocated to the control group,
considering sex, age, swallowing capability, daily activity
performance and stroke location.

Method

For patients in both experimental and control groups,
physical examination and VESS were carried out to eval-
uate the baseline dysphagia level at admission. Physical
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examination was conducted with an assessment using
dysphagia bedside scale, which consists of lips pursing,
chewing, tongue motility, facial sense, laryngeal eleva-
tion and reflex coughing. To determine the improvement
of swallowing function by making a comparison of before
and after the treatment, and the video fluoroscopic swal-
lowing study was performed prior to and at 2 months
after the treatment for dysphagia. Modified VFSS based
on Logeman® protocol was conducted and recorded,
and then interpreted by an agreement of two rehabilita-
tion specialists. Although it was a qualitative test, based
on the findings of interpreting doctors, for quantitative
determination of the treatment effects, a new VFSS scale
developed by Jung et al.”> was employed. After 140 g/100
ml of Solotop sol 140 (Taejoon Pharma Co., Seoul, Korea)
was diluted with 3-fold volume of water to 35%/v, results
with 2 ml of the solution were analyzed for each parame-
ter in normal speed and frame unit, by two rehabilitation
specialists. Compared to the previous functional dyspha-
gia scale, the new VEFSS scale enables a detailed analysis
on the findings in the oral stage, such as lips closure,
food residues after swallowing in the mouth, oral passage
time, trough formation, as well as the consideration of
the findings in the pharyngeal stage, including laryngeal
elevation, laryngeal closure, presence of invasiveness,
food residues after swallowing in the pyriform sinus and
epiglottic vallecular sinus, and passage time to the lar-
ynx.

Both the experimental and control groups visited the
occupational therapy room for 30 minutes a day, 5 days a
week for two months to carry out a tactile-thermal stimu-
lation. For the experimental group, additional exercise
program for dysphagia treatment was conducted under
nursing intervention for at least 1 hour a day, by an aver-
age during the 2-month study period. The exercise pro-
gram was composed with oral, pharyngeal, laryngeal and
respiration exercises. The needs of an additional exercise
to improve the inadequate stage of swallowing, which
were confirmed by a video fluoroscopy, were explained
to and recognized by the patients and their caregivers to
promote further efforts for this exercise. The oral exercise
included lips, tongue and jaw exercises, and the oral-
pharyngeal exercise included tongue movement, includ-
ing puling and reaching soft palate with the tip and soft
palate exercise, such as yawning and straw blowing, as
well as the Shaker exercise. With the expectation of pre-
venting aspiration pneumonia, laryngeal exercises were
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performed, including airway closure, vocal cord adduc-
tion and breathing exercises. At last, for the respiration
exercise to facilitate swallowing, effortful swallowing and
supraglottis swallowing were exercised. For an effective
implementation of the bedside exercise, rehabilitation
specialists and occupational therapists provided training
for nurses. Video recording of the swallowing exercise
were played in the wards for the patients and their care-
givers, and the daily implementation was checked by the
nurses.

To determine the effects of the bedside exercise, video
fluoroscopy was conducted, using the new VEFSS scale
before and after the exercise to compare the swallowing
functions in the oral and pharyngeal stages, as well as
the Functional oral intake scale (FOIS), transition from
the tube feeding to oral feeding, and incidence of aspira-
tion pneumonia were compared between the two groups.

Table 1. Demographic of Subjects

Variable Experimental = Control p-
value
Sex (M : F) 16:09 18:07 0.54
Age 68.31+6.6 66.716.01 0.35
Cause of stroke (No.) 0.56
Hemorrhage 10 8
Infarction 15 17
Brain lesion (No.) 0.54
Brain stem 9 7
Non-Brain stem 16 18
Clinical dysphagia 52.3+£7.5 50.1+6.8 0.42
scale
FIM 67.7£10.9 68.419.3 0.82
MMSE 16.0+3.1 17.1+£3.2 0.25
Tube feeding
No. 12 11 0.78
T-FIM 61.2+8.6 63.716.8 0.46
T-Clinical dyspha-  56.2+7.7 56.6+4.1 0.85
gia scale

Baseline demographics and clinical characteristics were
compared using the Mann-Whitney U test for numeric
data and chi square test (sex, cause of stroke, brain le-
sion) for nominal data

Values are meantstandard deviation

FIM: Functional independent measurement, MMSE:
Minimal mental state exam, T-FIM: FIM of tube feed-
ing group, T-Clinical dysphagia scale: Clinical dysphagia
scale of tube feeding group
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Moreover, inpatient depressive symptoms, before and
after the treatment, were examined using a Beck depres-
sion inventory (BDI) and quality of life was assessed with
the Stroke Specific Quality of Life Scale (SS-QOL).

Statistical analysis

A commercial statistic program, SPSS 12.0 for win-
dows, was employed; comparison of clinical character-
istics used a student’s t-test and a comparison of New
VESS scale before and after the treatment used a Mann-
Whitney test and depressive symptom index. Further, the
change in the quality of life was tested with a Wilcoxon
signed rank test. The statistical significance level was
p<0.05.

RESULTS

General characteristics of subjects
The mean ages of the experimental and control groups
were 68.3 and 66.7, respectively. There was no significant

Table 2. Treatment Outcomes of the New VFSS Scale

difference in the baseline swallowing capacity, daily ac-
tivity performance and stroke location (Table 1).

Improvement of swallowing function

After the 2-month treatment for dysphagia, both groups
showed an improvement in the swallowing capacity,
and the experimental group, with combined exercise
program, showed a statistically significant improvement,
compared to the control group. In particular, oral stage,
assessing mastication, bolus formation, apraxia, and oral
transit time (OTT) had meaningful outcomes, compared
to that of the control group, while the pharyngeal phase
did not have any significant difference between the two
groups (Table 2). Also, there was no significant difference
between the groups in the incidence of aspiration pneu-
monia, which is a common complication of dysphagia,
and transmission from tube feeding to oral feeding, but
in FOIS (Functional oral intake scale), the experimental
group showed significant improvement, compared to that
of the control group (Table 3).

Experimental Control
Before After Before After
Oral phase
Lip closure 1.92+0.9 0.9+1.0* 1.7+1.2 0.5+0.9*
Bolus formation 3.3x1.3 1.7+1.7%" 3.1£1.4 2.2+1.4%
Mastication 3.8+0.8 1.4%2.0%" 2.7£1.9 2.6%2.0
Apraxia 1.5+1.2 0.2+0.5*" 1.2+1.4 0.5+0.9*
Tongue to palate contace 4.4+1.7 2.6%2.5% 4.2+1.8 3.8+2.2
Premature bolus loss 1.3£1.0 0.4+0.7% 1.6+1.0 0.5+0.9%
Oral transit time 2.2+1.4 1.0+1.4%" 2.0%1.4 1.8+1.5
Total score in oral stage 18.5+5.4 8.1+4.9%" 16.7+7.1 11.9+5.8*
Pharyngeal phase
Residue in the valleculae 4.2%1.1 3.4£1.0% 4.5%1.4 3.4£1.1%
Reduced laryngeal elevation and epiglottic closure 8.6x1.8 8.3+2.5 9.0+0.0 9.0+0.0
Residue in the pyriform sinuses 7.0£2.9 5.8+2.4* 7.413.4 4.9+2.2%
Coating of pharyngeal wall after swallow 6.1+4.3 D223 S 5.614.2 2.5+4.1*
Pharyngeal delay time 1.9£1.5 1.2+1.5 1.9+1.5 1.0+1.4
Pharyngeal transit time 3.4%3.0 1.9+2.9 3.1+3.1 2.2+2.9
Aspiration 10.6+2.6 8.4+3.0% 9.8+3.4 8.913.1
Total score in pharyngeal stage 41.8+11.3 31.8+11.0% 41.3+12.3 31.8+9.7*

Values are meantstandard deviation
VESS : Videofluoroscopic swallowing study

*p<0.05 by Wilcoxon signed rank test: compared to before in each group. 'p<0.05 by Mann-Whitney test: compared to

Control
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Intensity of depressive symptoms and quality of life

The exercise program was conducted in a ward, simul-
taneously for patients complaining of swallowing disor-
der, which resulted in significant decrease of BDI score
in the experimental group, from 31.5 to 26.8 through
the treatment, while the control group did not show any
significant difference between the baseline and Month 2
scores. Also, the assessment with SS-QOL showed signifi-
cant improvement in relation with parameters of energy,
family role and mood in the experimental group, com-
pared to the control group. (Table 4) (p<0.05).

Table 3. Outcomes of Bedside Dysphagia Exercise

DISCUSSION

Swallowing is a complicate mechanism, requiring a
cooperation of multiple muscles in the mouth, pharynx,
larynx, and esophagus, through the complex neural cir-
cuit. Sensory information concerning the foods in the
mouth is transferred by the trigeminal, glossopharyn-
geal, vagus, and facial hypoglossal nerves to the swal-
lowing center, which is located within the nucleus of the
solitary tract in the brainstem and cerebral hemisphere.
When the swallow response is initiated with muscular
contraction in the mouth, pharynx and larynx, it causes
messages to be sent to the trigeminal, facial, glosso-

Experimental Control
Before After Before After
FOIS 2.8+1.4 4.6x1.0%" 2.6x1.5 3.6£1.2%
Aspiration Pneumonia 6
Tube present (No.) 12 6 11 7
FIM score 68.4+9.3 74.2£7.5* 67.7+£10.9 72.91£9.9*
BDI 31.5+5.8 26.8+6.0* 30.0+5.7 29.2+4.2

Values are mean+tstandard deviation

FOIS: Functional oral intake scale, FIM: Functional independent measurement, BDI: Beck depression inventory
*p<0.05 by Wilcoxon signed rank test: compared to before in each group. 'p<0.05 by Mann-Whitney test : compared to

Control

Table 4. Stroke-Specific Quality of Life

Experimental Control
Before After Before After

Energy 5.68+2.1 9.8+1.7%" 6.712.4 7.212.0
Family role 5.9+2.3 8.1+1.9* 6.9+2.3 7.4+2.4
Language 15.7+5.1 16.4+4.7 16.0+3.7 17.6£3.3*
Mobility 15.24+6.0 17.4+5.0* 15.1+4.9 16.4+5.0*
Mood 11.5+2.9 15.1+2.3%" 12.1+3.5 12.6+3.3
Personality 7.1£2.3 8.0+2.4 7.6x1.8 8.2+2.1
Self care 11.8+4.5 13.7+4.0* 12.4+3.4 13.9+3.5*
Social roles 11.2+3.4 12.2+2.5 11.8+3.1 13+3.4*
Thinking 6.812.0 8.7+£2.2% 7.911.8 9.2+2.3*
Upper extremity function 14.0+4.3 15.3+4.3* 13.2+2.4 14.9+2.5*
Vision 13.1+2.5 13.6+2.2 12.8+1.2 13.6+1.3
Work 7.6£2.7 9.3£2.6* 7.4£2.0 9.4+1.6*
Total score 125.5+31.4 147.74£22.9% 129.8+20.1 144.5+24.7%

Values are meantstandard deviation

*p<0.05 by Wilcoxon signed rank test: compared to before in each group. 'p<0.05 by Mann-Whitney test: compared to

Control
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pharyngeal, vagus and hypoglossal nerves.** If the
swallowing-related nerves, listed above, are injured after
the incidence of stroke, swallowing disorder is caused.
Recovery of the swallowing disorder can be achieved by
the recovery of an injured nerve, as well as the recovery
of the strength and cooperation of muscles involved in
the swallowing process. Therefore, the program of repeat
exercise for dysphasia treatment can induce the change
in neuroplasticity, and contribute to an increased volume
and strength of muscles and enhanced cooperation of
the affected swallowing muscles, which will improve the
swallowing capacity.”’

Normal swallowing processes are divided into oral,
pharyngeal and esophageal stages. When stroke causes
an injury in a stage, the pattern of the swallowing disor-
der depends on the affected stage. Stoke in the brainstem
is associated with high possibility of injury in the swal-
lowing center, and thus, may cause severe dysphagia
with risk of food aspiration to the airway and lots of re-
mained foods in the pharynx after the end of the swal-
lowing reflex. Stoke in the cerebral hemisphere causes
greater problems in the oral stage, compared to one that
occurs in the brainstem, and this is also associated with
problems of swallowing reflex in pharyngeal stage.”® The
exercise program for dysphagia treatment includes oral,
pharyngeal, laryngeal and respiration exercises, and ap-
propriate exercise can be selected in consideration of the
swallowing stage. Further, it ensures the more intensive
exercise targeting the weaker stage by using a video fluo-
roscopy.

To verify the effectiveness of the exercise program, this
study compared the swallowing function between the
two groups, prior to and at 2 months after the treatment,
using the new video fluoroscopy study scale (new VESS
scale), recommended by Jung et al.” Separate assessment
on the oral stage and pharyngeal stage found that sta-
tistically significant improvement of the new VESS scale
was shown only in the oral stage, compared to that of the
control group, and the improvement was noticeable par-
ticularly in the Bolus formation, mastication, apraxia and
OTT (Table 2). The oral stage starts when the food comes
into the mouth and lasts until the food bolus is moved to
the pharynx by the tongue and the swallowing reflex is
initiated, which requires a normal tension and mobility
of the tongue. Because the oral stage is voluntary, unlike
the pharyngeal and esophageal stages, the repeat exer-

cises of the lips, tongue and jaw in the program would
help the recovery of muscular tension and mobility, and
thus, it was believed that the transition process from the
oral stage to the pharyngeal stage was improved.

On the contrary, pharyngeal stage did not show any
significant difference in the new VFSS scale, compared
to the control group. The pharyngeal phase, where the
swallowing reflex occurred, is processed via a series of
activities to prevent the aspiration into the airway, such
as folding epiglottis, closure of vocal cord and closure
of the laryngeal vestibule and other activities, including
pharyngeal peristalisis and relaxation of cricopharyn-
geous muscle. This stage is mainly controlled by the swal-
lowing center, which shows autonomic activities and it is
also known to have voluntary factors.” Electrical stimula-
tion, conducted in both groups, provided somatic sense
and induced repeat movement of the laryngeal elevator
muscle, which contributed to the improvement in the
pharyngeal stage in both groups, and the experimental
group with additional exercise did not show any signifi-
cant difference, compared to that of the control group.

In the previous studies, Shaker et al.”' has reported that
isometric and isotonic head lift activities to strengthen
the submental musculature induced improvements in
the upper esophageal sphincter opening, and Ding et
al."” has reported that Mendelsohn maneuver was helpful
in the laryngeal elevation and cricopharyngeal opening.

Furthermore, Robbins et al.”

used a progressive lingual
strength program and demonstrated improvements in
the swallowing pressures, airway protection, and lingual
volume. However, most previous studies incorporate
some exercises principles, and no one considers the mul-
tiple exercise principles and other dysphagia strategies,
such as electrical stimulation and so on. We tried to apply
a comprehensive bedside exercise-based therapy frame-
work with using the conventional dysphagia strategies for
the treatment of dysphagia in stroke patients.

In this study, the comprehensive bedside dysphagia
exercises did not show any significant difference in the
pharyngeal stage, compared to that of the control group.
As a possible reason that explains the results, the cur-
rent electrical stimulation treatment and pharyngeal
deep nerve stimulation can be considered more effective
than the exercise treatment. However, we thought that
because the pharyngeal stage is involuntary, controlled
by the swallowing center in the brainstem, exercise of
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the voluntary movement is difficult, and thus, the subse-
quent improvement of muscular strength and change in
neuroplasticity may slow down.

In the comprehensive exercise program for dysphagia
treatment, the overall score of the new VFSS scale has
been significantly improved, compared to that of the con-
trolled group. However, there was no meaningful differ-
ence in the transmission to oral feeding or incidence of
aspiration pneumonia. We expected a decrease in pneu-
monia incidence with eliminated foods in the airway and
enhanced swallowing capacity achieved by laryngeal
exercise, but patients with relatively delayed recovery of
function showed poor outcomes, due to aspiration pneu-
monia, which caused reduced compliance with the exer-
cise program, and thus, there were no meaningful effects
from the program.

1.”* and Morris et al.*' have reported that pa-

Gilleneta
tients with post-stroke depression showed delayed func-
tional recovery, compared to those without depression,
and this was because of the depression-induced lower
motivation and various cognitive symptoms associated
with learning and processing of information. In addition,
You and Ann* reported that motivation for rehabilitation
and quality of life were correlated, and thus, depressive
symptoms and quality of life can be considered as major
factors that may affect the effectiveness of rehabilitation.
When comparing the patient groups, with tube feeding
and oral feeding, a group with tube feeding showed high-
er depression and lower quality of life (Fig. 1). Although

®
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the other factors, which may affect the level of depression
and quality of life, had not been considered, the way of
feeding can be a critical factor that may affect patient’s
depression and quality of life. The exercise program did
not show any significant difference in the removal of tube
for nutrition, but the group participating in the exercise
program showed a meaningful improvement in the de-
pressive symptoms and quality of life, in particular, the
energy, family role and mood.

The results of swallowing capacity assessment, using
VESS, showed a significant improvement in the bolus for-
mation, mastication, apraxia and OTT for the oral phase,
which contributed to the favored results in FOIS, com-
pared to the control group. Unlike the results of VESS,
FOIS includes subjective items that patients and care-
givers can directly feel, and thus, improvement of FOIS
would have a positive influence on the motivation for
the participation in the exercise program and the quality
of life. Moreover, during the exercise program, patient’s
condition was periodically acknowledged to the patient
and the caregiver, and the program was conducted as a
group therapy for patients, caregivers and other patients
in the same ward, which would contribute to the motiva-
tion of the patients for rehabilitation, and improved qual-
ity of life and depressive symptoms.

The study had several limitations. Due to a small popu-
lation size, location of the brain lesion, such as brain
stem, which may affect the pattern of dysphagia and
the degree of recovery, cannot be considered. As pa-

170
150
130

110

SS-QOL score

90

70+

50 T )
Oral feeding Tube feeding

Group

Fig. 1. Depressive mood state and quality of life according to feeding method (oral or tube feeding). (A) Beck Depressive In-
ventory (BDI) (B) Stroke Specific-Quality of Life (SS-QOL). In the oral feeding group, BDI score was significantly lower and
SS-QOL score was higher than those of tube feeding group. *p<0.05 by Mann-Whitney U test: compared to Control.
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tients who were capable of participating in the exercise
program were selected, patients with severe dysphagia
were excluded, and the patients with tracheostomy tube,
which can affect the swallowing function, were also ex-
cluded. Moreover, an indirect training method, which
was employed dominantly, interfered with the effective
dynamic combination with direct and indirect methods,
depending on the degree of dysphagia.

CONCLUSION

We aimed to determine the effectiveness of bedside
exercise program for dysphagia treatment. The swallow-
ing capacity was assessed using a new VFSS scale and
the experimental group showed a statistically significant
difference in the oral stage, compared to that of the con-
trol group and their depression symptoms, along with
the quality of life were improved from the baseline. Al-
though the small number of population interfered with
the generalization of the study result, the study was was
meaningful in the aspect that comprehensively intensive
bedside exercise were designed and conducted via an ad-
ditional nursing intervention, and this exercise program
could be a useful modality to rehabilitate the dysphagia
patients, especially at the oral phase during swallowing.
In addition, this study could be the foundation of large-
scaled studies to improve the effective exercise program
for dysphagia and to develop the implementation plan in
the future.
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