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Abstract: Objective: This paper focuses on the research and discussion of the efficacy of electromyographic biofeedback
combined with swallowing training on post-stroke dysphagia. Methods.: This study randomly sampled and analyzed 68
patients with post-stroke dysphagia from January 2023 to December 2023, 34 cases of swallowing training intervention
were grouped as the control group, and 34 cases of electromyography biofeedback combined with swallowing training
intervention were grouped as the study group, and the clinical therapeutic effects of the two groups of patients after
receiving the two different modes of intervention were compared. Results: The swallowing function of patients in both
groups improved, and the VFSS score of patients in the seminar group was significantly higher than that of the control
group, indicating that the clinical efficacy of the seminar group was more significant. The nasal feeding tube extraction
rate, extraction time, and quality of life scores of the seminar group were better than those of the control group (P <
0.05), which is of research value. Conclusion: For patients with post-stroke dysphagia, treatment with electromyography
biofeedback combined with swallowing training mode can significantly improve their swallowing function. This effective
intervention can not only shorten the time for patients to remove the nasal feeding tube but also help to improve the quality

of life of patients, which is worth using.
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1. Introduction

Currently, the incidence of stroke in China is in the range of 0.12% to 0.18%, and the number of new patients
reaches 2 million per year. Among these patients, about two-thirds will face different degrees of functional
impairment, and dysphagia is one of the important symptoms "". Dysphagia not only hinders patients’ ability
to ingest food and water normally, further exacerbating the risk of malnutrition and aspiration pneumonia, but
also, in severe cases, may even threaten patients’ lives, with far-reaching adverse effects on their quality of

life . Therefore, it is of great significance to provide effective treatments for enhancing patients’ swallowing
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function. Some relevant studies have shown that EMG biofeedback is a safe, simple, and non-invasive therapy
that has achieved significant results in optimizing patients’ swallowing function . Given this, the present study
included 68 post-stroke dysphagia patients in our hospital for an in-depth study to explore the application value
of EMG biofeedback combined with swallowing training intervention mode.

2. Materials and methods

2.1. General information

A total of 68 cases of post-stroke dysphagia patients in Shaanxi Provincial People’s Hospital were randomly
selected to be analyzed and studied from January 2023 to December 2023. Among the 68 cases of patients,
there were 35 males and 33 females, and the duration of the patient’s disease was 7-30 years, with an average of
(18.67 £ 1.26) years. All 68 patients were divided into two groups, 34 cases implementing swallowing training
intervention were grouped as the control group, aged 45-75 years old with an average age of 60.21 + 2.12 years
old, while 34 cases implementing EMG biofeedback combined with swallowing training intervention were
grouped as the study group, aged 46—74 years old with an average age of 60.32 = 2.33 years old. The study data
had a P-value > 0.05, showing that the data were comparable and the study could be carried out.

2.2. Methods

The 34 cases of post-stroke dysphagia patients in the control group received swallowing training intervention,
and the patients in the study group received both the swallowing training intervention combined with EMG
biofeedback therapy.

2.2.1. EMG biofeedback

A one-channel dysphagia biofeedback therapeutic instrument produced by Triple A Medical was used, and the
stimulation duration was 4 seconds under the specified stimulation frequency (50 Hz) and intensity (200 VA),
followed by a 6-second intermittent period. The patient will receive two treatments per day, each lasting 20
minutes, and the treatment program will last for 15 days **. During the treatment, the patient will be seated in
a sitting position, and the treatment environment will be kept clean and quiet. Three surface electrodes were
placed between the thyroid cartilage and the hyoid bone. During the whole process, the stimulation intensity is
adjusted according to the patient’s tolerance level to ensure the safety and effectiveness of the treatment .

2.2.2. Swallowing training

(1) Oral and lip atresia training: The correct training method is clearly demonstrated to the patient.
Subsequently, the patient should practice according to the demonstration, while the professional staff
provides necessary guidance and advice from the side;

(2) Mandibular movement training: The patient should try to expand the mouth to keep the jaw in a relaxed
state and perform the movement of both sides ™*’;

(3) Tongue movement training: The patient is instructed to stick out the tongue, and it is necessary to make
sure that the tongue sticks out in the direction of the front as well as the two sides. Subsequently, the
patient is instructed to retract the tongue;

(4) Swallowing reflex training: The patient is massaged from the thyroid cartilage to the mandibular region
to guide the regular up and down movement of the mandible, which helps the patient to realize the
swallowing action;

(5) Respiratory training: The patient is instructed to carry out abdominal respiration, and the mouth is
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retracted in the process of respiration to enhance the effect of the atresia of the vocal folds;

(6) Ingesting training: During the eating process, the patient is required to gradually adapt to solid food
from pasty food, and at the same time, the patient is required to gradually adapt to solid food. During
the feeding process, patients should gradually adapt from paste food to solid food, and at the same time
ensure that the body is maintained in the position of 0° to 90°, and pay special attention to maintaining

the posture of the neck forward flexion to prevent the occurrence of aspiration '\

2.3. Observation indicators

The swallowing function scale (VFSS) was adopted to assess the swallowing function of the two groups of
patients before and after intervention. Covering the esophageal phase, oral phase, and pharyngeal phase, the
higher score indicates the better; observe and count the nasogastric tube extubation rate and extubation time of
the two groups of patients; adopt the Short Form of Health Survey (SF-36) to assess the quality of life of the
two groups of patients. It covers cognitive function, social function, role function, and somatic function, and
higher scores indicate better; the results of the Kubota drinking water test were used to assess and compare the
clinical efficacy of the two groups of patients, with grade 1 indicating no swallowing disorders, as remarkable
effect, grade 2 indicating improvement in swallowing function, as effective, and grade 3 indicating no

significant change in swallowing function, as ineffective.

2.4. Statistical analysis

All research data were analyzed by SPSS 23.0 software. Data were expressed as either mean + standard
deviation (SD) or [ (%)] and the differences between the two groups were compared by using ¢ and y’ tests. If
P <0.05, it indicates that the difference is statistically significant.

3. Results

3.1. Comparison of swallowing function, nasogastric tube extubation rate, and extubation
time between the two groups

Table 1 shows that after the intervention, the study group had a significantly higher VFSS score, a significantly
higher nasal feeding tube extraction rate, and a significantly shorter nasogastric tube extraction time as
compared to the control group (P < 0.05).

Table 1. Comparison of VFSS score, nasal feeding tube extraction rate, and extraction time between the two
groups of patients (mean = SD; [ (%)])

VFSS score Nasogastric tube extraction Nasogastric tube
Group rate (%) extraction time (d)
Pre-intervention  Post-intervention °
Control group (n = 34) 423+1.13 6.97 £0.56 13 (38.23) 20.97 +4.34
Study group (n = 34) 4.54+1.18 8.01+£043 20 (58.82) 16.87 +£4.62
P-value >0.05 <0.05 <0.05 <0.05

3.2. Comparison of quality of life between the two groups

As shown in Table 2, the quality of life score of patients in the study group was better than that of the control
group (P <0.05).
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Table 2. Comparison of the quality of life scores of patients in the two groups (mean = SD)

Group Cognitive function Social function Role function Somatic function
Control group (n = 34) 1.45+0.71 1.98+0.34 2.42 +0.31 2.32+041
Study group (n = 34) 2.67+0.35 2.88+£0.75 3.76 £0.26 3.99+£0.62
P-value <0.05 <0.05 <0.05 <0.05

3.3. Comparison of the clinical efficacy of the two groups
Table 3 shows that the clinical efficacy of patients in the study group is significantly higher than that of the
control group (P < 0.05).

Table 3. Comparison of the clinical efficacy of the two groups of patients (%)

Group Remarkable effect Effective Ineffective Overall effective rate
Control group (n = 34) 16 10 8 26 (76.47)
Study group (n = 34) 20 13 1 33 (97.05)
P-value <0.05

4. Discussion

The main cause of post-stroke dysphagia is the damage of swallowing and other related neural structures. Its
clinical manifestations are diverse, specifically manifested as a pharyngeal reflex disorder, increased difficulty
in swallowing at the base of the tongue, difficulty in eating and drinking, and food outflow, which not only
lead to serious damage to the patient’s physical health but also a significant decline in their quality of life """,
More seriously, patients are also at risk of inducing aspiration pneumonia, or even fatal consequences due to
large pieces of food blocking the airway "'*. At this stage, conventional swallowing training measures are the
mainstream treatment modality in the clinical management of post-stroke dysphagia. These measures cover a
variety of training methods such as orofacial atresia, mandibular movement, tongue movement, swallowing
reflex, respiration, and ingestion. The core purpose of these exercises is to strengthen the swallowing reflex and
promote the recovery of the motor functions of the mouth, face, tongue, and jaw to regain the active contraction
ability of these parts, and then effectively improve the dysphagia. However, in the actual clinical application,
it is observed that this method has the problems of delayed effect and insufficient targeting, so its therapeutic
effect does not reach the expected ideal state . EMG biofeedback therapy optimizes the therapeutic effect by
adjusting the electromyographic signals generated by muscles during contraction and relaxation and converting
these signals into audible and visual forms. The therapy has excellent effectiveness in precisely regulating the
patient’s swallowing movements, improving the fun of swallowing training, and making it more intuitive and
easier to understand through visualization and concretization. At the same time, with the help of conditioned
reflexes, it realizes the optimization and reorganization of brain functions, and then greatly improves the activity
of the cortical swallowing center. This therapeutic method not only provides the necessary physiological and
psychological support for patients but also effectively improves the degree of cooperation with the treatment of
patients, thus shortening the process of disease recovery "*".

The results of this study showed that the clinical efficacy, VFSS, and quality of life scores of the study
group demonstrated a trend of superiority over the control group. Further in-depth study revealed that the nasal
tube extraction rate and extraction time of the study group were also superior to those of the control group (P <

0.05). These data indicate that the use of EMG biofeedback combined with swallowing rehabilitation training
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mode for patients with post-stroke swallowing disorders can effectively improve their swallowing function
and optimize the therapeutic effect. In addition, this program also helps patients remove the nasal feeding tube
earlier, thus improving their quality of life and accelerating their rehabilitation process.

In summary, the implementation of the intervention mode combining electromyographic biofeedback and
swallowing training for patients with post-stroke dysphagia can achieve significant therapeutic effects. This
method is simple to operate, effectively promotes the rehabilitation process of patients’ swallowing function,
and realizes the comprehensive improvement of their quality of life, which is worthy of clinical promotion and

application.
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