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Abstract: Dysphagia in children poses a significant health concern. Difficulties in swallowing can
lead to an impairment in food intake and malnutrition, as well as a risk of aspiration and pneumonia.
It is a life-threatening condition, especially for newborns and infants. Children with dysphagia and
their parents are experiencing increased anxiety and stress. Traditional methods of dysphagia
therapy involve manual exercises of the orofacial muscles and modifications of the diet to fit the
child's abilities. These methods often do not achieve the desired results, which prompts researchers
to look for new solutions to increase the effectiveness of standard therapy. One promising approach
is neuromuscular electrical stimulation (NMES) applied to muscles involved in the process of
swallowing. The purpose of this paper is to highlight and discuss the feeding difficulties associated
with pediatric dysphagia, as well as the possibility of NMES application in its treatment. It is
anticipated that NMES, by enhancing muscles that regulate swallowing, may improve the nutritional
status of children with dysphagia. More research is needed to show that NMES is effective in
improving the feeding and nutritional status of children with dysphagia.
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1. Introduction

Food intake depends on swallowing. It's a complex process that involves the actions of many
muscles and nerves [1]. However, most children are born with this skill. Infants typically receive
hydration and nutrition from the breast or bottle. Safe feeding requires precise coordination of
swallowing and breathing [2,3]. Newborns normally master this coordination within 20-30 minutes
of their first feed after birth [4]. Nonetheless, feeding disorder due to difficulty swallowing may arise
in children born prematurely, with malformations, neurological issues, or medical complications [5-
7].

The term ‘dysphagia’ refers to difficulty swallowing, which can be caused by various underlying
conditions [8]. The exception is the occasional occurrence of difficulty swallowing of certain foods or
liquids, for example, when taking too large a bite of food. Dysphagia in pediatric patients is a kind of
Pediatric Feeding Disorder (PFD). According to the World Health Organization (WHO), PFD is
defined as impaired oral intake that is not age-appropriate, and is associated with medical, nutritional,
feeding skill, and/or psychosocial dysfunction. Various causes of PFD are emphasized, such as
medical, oromotor, or behavioral difficulties [9]. Any approach to feeding issues emphasizes that PFD
or dysphagia is a complex and multifaceted issue that necessitates the involvement of numerous
specialists from diverse fields [10-12].

Dysphagia concerns various activities associated with eating, including difficulties in oral intake
of feed or food, forming a bolus (a bool-like food bite), or swallowing [12,13]. It may manifest as a
singular symptom or as one of a collection. Some kinds of feeding problems occur in about 25%-45%
of children, and in children with developmental delays, this percentage reaches as much as 80%
[14,15]. This mainly affects children with neurological disorders of the functioning of the muscles
responsible for swallowing. Dysphagia is also common in children with anatomical abnormalities,

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202504.1339.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1339.v1

2 of 12

such as cleft palate, laryngeal deformities, or esophageal atresia, or genetic conditions such as Down
syndrome [8,11,12,16]. Another case is that of neurological problems, e.g. disorders of the function of
the orofacial muscles involved in, among others, the oral-facial complex taking part in feeding and
its transfer to the esophagus, as well as cerebral palsy or brain injuries [7,17]. Dysphagia may also be
attributed to disorders of the digestive system, such as gastroesophageal reflux, and may also be
associated with posture and movement control issues [2,3,18]. Children with dysphagia resulting
from neurological disorders exhibit an elevated frequency of upper respiratory tract infections,
thereby increasing the likelihood of recurrent pneumonia [8,19].

Malnutrition, growth retardation, cognitive impairment, emotional dysfunction, weakened
immunity and increased susceptibility to disease are some of the health consequences of chronic
feeding difficulties caused by dysphagia [Ramasamy, Schewmmle]. Moreover, aspiration to the
respiratory tract and pneumonia are common respiratory complications [2,16]. In extreme cases, they
can even lead to death [16,20]. Malnutrition as a result of dysphagia is particularly dangerous in
newborns [2,21]. In this situation, the child may lose weight quickly and develop energy and protein
deficiencies, as well as dehydration. If this continues, it may lead to death [1]. To prevent the negative
consequences of dysphagia, a multidisciplinary approach is necessary, including ensuring children's
safe feeding, and improving nutritional status, anthropometric indicators, and quality of life [8,22,23].

Dysphagia can occur in newborns, but a considerable number of infants overcome dysphagia
within the initial few weeks of life. Age 3—4 months is the next time when dysphagia can become
apparent. At three months of age, sucking reflex begins to diminish, and solid foods are introduced
to the diet. Then difficulties with swallowing and breathing coordination may become more apparent
[1,8]. Dysphagia can also occur in older children who are more communicative, and signs of
swallowing difficulties may be easier to spot. It may also develop after an illness or incident that
causes swallowing difficulties [2,24]. It is important to note that dysphagia refers to impaired
swallowing mechanics, but not to a sensory or psychological aversion to food [24].

Traditional treatments of dysphagia usually consists of exercises of the orofacial muscles and
the diet modification to suit the child's abilities [22,24]. These methods do not always bring the
desired results, which prompts researchers to search for new therapeutic solutions. One of the
promising methods supporting dysphagia therapy is neuromuscular electrical stimulation (NMES),
which uses low-frequency currents for transcutaneous muscle stimulation [21,25]. In dysphagia
therapy, this technique involves stimulating the muscles that control the swallowing process.

NMES has so far been used successfully in adults, e.g. in the treatment of dysphagia after
myocardial infarction, after brain injury, or as an adjunct in the therapy of neck cancer, or soft tissue
and bone injuries, as well as in the rehabilitation of the muscles of the motor system in adults [26-36].
But the use of electrical stimulation in the treatment of dysphagia in children is relatively new and
not standard practice [26].

A limited number of studies have demonstrated favorable outcomes of NMES in comparison to
conventional therapy in children with dysphagia. In this paper, we describe the challenges of
pediatric dysphagia and the possibility of using NMES to dysphagia therapy [20]. The purpose of
this article is to highlight and discuss the difficulties associated with dysphagia in children, as well
as the possibility of employing NMES in its treatment. It can be anticipated that NMES, by enhancing
swallowing, may also improve the nutritional status of children with dysphagia.

2. The Swallowing Process

Swallowing is a complex process. It involves more than 30 muscles in the coordination of the
lips, tongue, palate, pharynx, larynx, and esophagus [5,37]. The cranial nerves play an important role
in swallowing, a complex cognitive and sensorimotor process that moves any bolus from the mouth
to the stomach [38].

Four stages of swallowing can be distinguished: oral preparatory, oral transit, pharyngeal, and
esophageal [4,5,17]. During the oral preparatory stage, food is kept in the front part of the mouth,
where it is moistured and mixed with saliva. The process involves various muscles of the orofacial
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complex, including the facial muscles, masticatory muscles, suprahyoid and infrahyoid muscles,
tongue muscles, soft palate muscles, pharyngeal muscles, and their functions [39]. During the
preparatory stage, the masticatory muscles play a key role in grinding and chewing food. The process
involves the mixing of food with saliva to facilitate swallowing.40 Next, as a result, a bolus is formed
that is then placed on the tongue [4,5]. At this stage, temporomandibular muscles are responsible for
chewing and jaw movements [18,41]. The lesser and greater pterygoid muscles allow for forward and
backward jaw movements. Cheek and tongue muscles, which aid in the formation of food bolus and
its transit to the throat [5,38,42].

Once a food bolus has been processed, the oral transit stage begins with the tongue raising up
against the hard palate while the back of the tongue drops to allow the bolus to move into the back
of the mouth (Figure 1). Simultaneously, the soft palate raised up against the back wall, closing off
the passageway into the nose and preventing from regurgitating any food or liquids into the nose
[3,5,24]. In the transit stage, the bolus is moved to the pharyngeal isthmus. As a result, the soft palate
begins to tense. This act as a barrier, separating the nasal cavity from the oral cavity.4,40 The palatine
arches move closer together, which stops food from going back into the mouth. The larynx moves up,
which closes the epiglottis and protects the airway from food aspiration [38,40]. The only open path
for the food bolus is the pharynx, as a result.

hard palate
soft palate
tongue
food bolus

pharynx

epiglottis
esophageal sphincter
esophagus

throat

Figure 1. Food bolus position in the in the trnasit stage of swallowing.

The pharyngeal stage is a rapid sequential activity during which the bolus is propelled into the
esophagus. The larynx elevates while the epiglottis flips down, covers the trachea and protecting the
airways from aspiration. Pharyngeal muscles contract, squeezing the bolus downwards. The upper
esophageal sphincte (cricopharyngeal muscle) relaxes and opens to allow food and liquids to pass
into the esophagus [4,40].

Once the bolus passes the esophagal sphincter, the esophageal stage begins. The sphincter closes
back up to protect any regurgitation back up into the throat. The esophageal muscles continue to
propel the bolus into the stomach via coordinated muscle contraction and relaxation, known as
peristalsis. The mouth and throat reset to prepare for the next swallowing event [41,42].

3. Symptoms of Dysphagia
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Oropharyngeal dysphagia occurs when the food bolus is difficult to move from the oral cavity
to the esophagus [22]. The symptoms pertain to difficulties encountered in initiating the
transportation of a food bolus. Factors indicating dysphagia include the need to change feeding
position or equipment, the use of food and fluid texture modifications, and/or the need to use
modified feeding strategies, and reliance on enteral feeding or oral supplements to maintain
nutritional status and/or hydration [43]. Dysphagia in children manifests various diagnostic
symptoms thatmay not always be discernible [22]. One typical symptom is the sensation that food or
fluid is proving to be challenging to swallow, and that it is becoming entrapped in the esophagus or
clinging to the stomach.8 Another symptom is odynophagia, or pain during swallowing that may
occur in the throat or chest and may mimic heartburn or even cardiac symptoms [24,37].

Dysphagia may be accompanied by coughing during or immediately after swallowing and may
be caused by food entering the throat too soon, food particles remaining in the throat after swallowing,
or regurgitation of food [8,37,43]. Choking, which is a cough caused by food or fluid being stuck in
the throat or esophagus or being aspirated into the airway, may also occur. If aspiration happens into
the airways, it can lead to aspiration pneumonia [14,24]. Another symptom of dysphagia could be
regurgitation.45 This happens when food or liquid returns to the mouth. Unlike vomiting,
regurgitation occurs without gag reflexes, nausea, or involvement of the stomach muscles. Nasal
regurgitation occurs when food or fluid is swallowed and regurgitates into the nose. This occurs
when the nasopharynx does not close properly and may indicate a problem with the nerves that
regulate the muscles of the soft palate or throat [8,15,24,37].

Dysphagia may also causes difficulty breathing while feeding a child. Wet or congested sounds
may also happen. If a child makes these sounds during feeding, it may indicate that food or liquid is
entering the airway or remaining in the throat, increasing the risk of airway entry [19,46]. Coughing,
gagging, or choking may also occur. Additionally, prolonged feeding time, unusually stressful
mealtimes, and deteriorating anthropometric parameters are associated with dysphagia [1,37]. Oral
motor dysfunction limits bolus control, manipulation, and/or passage of liquids and solids. These
include ineffective ingestion, messy eating, poor control of fluids and foods, slow or ineffective bolus
formation and movement, and gag reflex.37,40 The symptoms may include repeated and difficult
swallowing, throat clearing, nasal regurgitation, and poor airway protection [43,46—48].

Swallowing problems and potential respiratory complications can cause stress for both children
and parents and caregivers [49]. Parents of children with dysphagia are more anxious and stressed
during feeding than parents of children without dysphagia [7,50]. Sulivan et al. reported that parents
of children with neurological problems spend an average of 3.5 hours feeding, and nearly half of
them describe mealtimes as stressful and not at all enjoyable.11 Feeding stress usually involves the
risk of choking, special preparation and serving of food, costs, and often additional assistance
required for feeding [7,51]. As a result of prolonged and stressful feeding, a child with swallowing
problems is exposed to a lack of adequate nutrition, which can lead to malnutrition and exacerbate
developmental disorders [13]. Children with dysphagia often require an increased number of
hospitalizations, longer hospital stays, and repeated emergency room visits. It makes it not only
stressful but also results in high medical costs, including tube feeding [51,52]. This is a burden that
adds stress to children with dysphagia and their parents [49].

4. Causes of Swallowing Disorder

There are several types of dysphagia, depending on which part of the swallowing process is
challenging [8,43]. Oral dysphagia occurs when the problem involves the mouth, most often due to
tongue movement disorders. It may also be due to anatomical defects, such as a cleft palate [53].
Pharyngeal or oropharyngeal dysphagia occurs when the issue concerns the passage of food through
the throat. Esophageal dysphagia happens when food cannot move down the esophagus [1,2].

Problems in the oral phase may manifest themselves, among other things, by avoiding eating,
holding food in the mouth, and secondarily by fear of swallowing [39,54]. One of the causes of
dysphagia in the oral phase is a dysfunction of the orofacial muscles involved in taking in and
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swallowing food [2,8,48]. Normally, coordinated muscle contractions move swallowed food toward
the pharynx and esophagus, and toward the stomach during the esophageal phase [17]. The upper
and lower ends of the esophagus have muscle sphincters that allow food to pass from the pharynx to
the esophagus, and the lower end from the esophagus to the stomach. If the muscles in the esophagus
stop working together, or if one of them stops working at all, food may not pass into the stomach
[5,13]. This can happen because of problems with the muscles or nerves that regulate the function of
these muscles [38].

A common esophageal motor problem is achalasia, which is a loss of function of the lower
esophageal sphincter [44]. Another is a distal esophageal spasm that can make food go back into the
throat [55,56]. Next one is known as a jackhammer esophagus, which refers to the extremely powerful
muscle contractions of the esophagus that can lead to severe chest pain during swallowing [57]. It is
also possible that the lower esophageal sphincter is either too tight or too loose. If the lower sphincter
is too loose, stomach contents can flow back up into the esophagus, or reflux [37]. Additionally,
previous esophageal surgery or the insertion of an endotracheal tube can often lead to difficulty
swallowing [4,5]. Another factor contributing to swallowing difficulties during the esophageal phase
is the presence of structural anomalies. The esophageal narrowing or the formation of pockets in it is
an example [58]. An esophageal diverticulum, or pocket-like sac, can form in the lining of the
esophagus and trap food that has been swallowed. Sometimes swallowing problems are caused by
congenital anatomic defects of the esophagus. However, more often the cause is structural changes
that develop over time. These include thickening of the esophageal walls, tumor growth, and other
causes that cause the esophagus to narrow [24,58].

Another cause of dysphagia is neurological issues. Neurogenic dysphagia is related to the nerves
that regulate the function of the muscles of the mouth, throat, and esophagus.5,54 A patient
experiencing nasal regurgitation or coughing when swallowing probably has some form of
neurological disease [5,45].

Furthermore, swallowing difficulties may be associated with muscle weakness in conditions
such as stroke, amyotrophic lateral sclerosis (ALS), traumatic or surgical damage to the nerves in the
head and neck, myasthenia gravis, polymyositis, and Parkinson's disease [24,49].

In some cases, swallowing disorders may also result from an allergic reaction, causing
eosinophilic esophagitis [59]. In time, as a result of frequent inflammatory reactions, a ring-shaped,
sometimes suppurating, thickening of the esophagus can form, making swallowing difficult.
Similarly, any severe infection of the throat or esophagus can make swallowing difficult, but this is
only a temporary [24].

5. Treatment of Dysphagia

Dysphagia therapy for children is a complex process that requires the use of various strategies
and interventions tailored to the individual condition and capabilities of the patient. Before starting
them, it's important to diagnose the problem [2,8,18,23]. The diagnosis includes a medical interview
and an analysis of the child's health history, including previous swallowing problems, neurological
diseases, anatomical congenital defects and other risk factors.

Another diagnostic element is observation during eating, how the child eats food, paying
attention to swallowing problems, cough, hiccups, and other diagnostic elements. Furthermore, it is
essential to investigate the function of the vocal organ and how they affect the capacity to swallow
[21]. The treatment of dysphagia is based on an individual plan. The goal of treatment is to ensure
the safety, hydration, and nutrition of children, and to remove the cause of dysphagia if possible. In
some cases, it is possible to remove the cause of swallowing disorder, for example by relaxing the
esophageal sphincter, which is too tight [24]. However, if the cause cannot be removed, dysphagia
treatment may focus on making swallowing safer and relieving discomfort. Treatment can include
drugs, swallowing therapy, dietary modification, surgery, and other treatments, depending on the
cause [8,21].
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Drugs may be effective in relieving some symptoms of dysphagia or some of its causes, such as
infection [59]. However, dysphagia therapy usually focuses on strengthening the muscles to improve
swallowing motor abilities and reduce the chance of choking or aspirating. Exercises are designed to
develop or improve oral motor skills, such as chewing and swallowing. Physical-motor techniques
in dysphagia therapy include manual and mechanical motor exercises that strengthen the muscles
involved in swallowing, including exercises for the tongue, lips, and pharyngeal muscles (in the area
of a range of motion or strength).8 This therapy is usually provided by neurologist-speech therapists
who perform manual therapy [2,8]. Swallowing exercises include, but are not limited to, tongue
strengthening exercises, laryngeal exercises, and mouth closing exercises to increase lip strength and
mouth closure. Swallowing training may be helpful for patients with dysphagia caused by neurologic
disorders or for those who have had surgery on the pharyngeal muscles [2,13].

Some cases of dysphagia require surgical intervention.60 In the case of achalasia, peroral
endoscopic myotomy (POEM) is one of the surgical procedures for swallowing disorders [8,60]. This
involves cutting through the tight ring of muscle to make it loosen. A diverticulectomy may be
needed to remove a diverticulum in the esophagus. Another procedure entails dilation of the
esophagus to gently expand the narrowed regions. Sometimes, an esophageal stent is needed to keep
the narrowed esophagus open. If there is a tumor or other obstructing factor, surgery is needed to
remove it [8]. For anatomical defects, such as a cleft palate, surgical repair can also eliminate the cause
of the swallowing problem [53].

Dietary modification can help make swallowing safer and more comfortable if the direct cause
of dysphagia cannot be eliminated [61,62]. The main methods used in this regard are the elimination
of foods that cause difficulty swallowing or the adjustment of their consistency and portion sizes to
ensure the safe feeding of the child [2,8,18]. A convenient consistency of the diet should be established,
such as purée, mechanically modified foods, solid foods, or only semi-solid foods.1 The use of
thickeners in liquid diets is also considered minimizing the risk of inhaling food into the lungs and
choking [16,63]. Additionally, changes in posture or head position during swallowing may bring
improvement, as may the use of special techniques to keep food moving if there are difficulties in its
passage to the stomach.

Simultaneously, nutritional assistance is provided, which entails ensuring the child's adequate
nutrition through the implementation of optimal feeding techniques and the consideration of
alternative feeding methods [1,16]. Specialist equipment, such as specialist bottles and teats, is used
to better control feeding for children with dysphagia. An example is the specialist teats for stones in
children with cleft palate [8,21]. Furthermore, specialized feeding devices are employed to facilitate
nutrient absorption, for example, when feeding children through a gastric tube (tube feeding) [64].
Psychosocial support is especially important when dysphagia causes anxiety related to eating and
the impact on family relationships. Despite this, new techniques are being explored to complement
dysphagia therapy. It is also helpful to implement techniques that support meal routines,
involvement, and enjoyment of feeding, with particular emphasis on education and support for the
family.

In particularly challenging states, temporary enteral feeding with a feeding tube is utilized [21].
However, for some children, despite compensatory strategies and therapeutic interventions, a
permanent tube feeding through a gastrostomy may be required to provide nutrition safely,
especially for children with neurological disabilities [1]. The use of a tube can ensure that nutrition
evades the problem area, minimizing the danger of coughing, choking, and aspiration of food into
the lungs [64]. This method of feeding is initiated when the patient is losing weight rapidly and is at
risk of malnutrition or if he has already developed aspiration pneumonia. Once the patient's
swallowing ability and nutritional status improve, the tube can be removed. Breathing techniques to
coordinate swallowing and breathing are also important. The pace of eating is also modified, with
appropriate pauses for breathing. This can reduce the risk of aspiration of food into the trachea and
lungs [21].


https://doi.org/10.20944/preprints202504.1339.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1339.v1

7 of 12

Many children with dysphagia experience improvements in swallowing with appropriate
intervention and therapy [24,37]. The degree of improvement depends on the cause of the problem
and the child's condition. Early intervention and preventive strategies can significantly reduce the
severity of the disease.61 Ongoing research into precise diagnostic tools and effective therapies for
dysphagia in children. A new technique of potential therapeutic benefits in dysphagia is the use of
NMES [19,20].

6. Electrical Stimulation

The usual methods of dysphagia therapy, based on exercises and dietary modifications, do not
always achieve the desired results, which indicates the need for new therapeutic solutions [13,22].
One of the promising approaches to aid dysphagia therapy is NMES, which employs low-frequency
current for stimulation of the muscles involved in the swallowing process [65]. NMES is a modality
that sends electrical impulses to the nerves, which causes the muscles to contract, mimicking the
action potential coming from the central nervous system. In this manner, it is possible to restore
proper muscle contractility [6].

Electrical stimulation, through the use of direct, alternating, and pulsed current, is used mainly
in the treatment of pain, improving circulation, and strengthening muscles. In adults, NMES has been
successfully applied, for example, in the rehabilitation of the muscles of the musculoskeletal system,
in the rehabilitation after myocardial infarction, after brain injury, or as an adjunct in the treatment
of neck cancer or soft tissue and bone injuries [26-36].

The available literature indicates the possibility of using different types of electrical stimulation
in the therapy of the orofacial area. NMES therapy in the head and neck area has been successfully
used for swallowing rehabilitation in adult patients with acquired dysphagia [66,67]. Direct,
alternating and pulsed current are used in the treatment of pain, improving circulation, and
strengthening muscles. NMES has been successfully used as an adjunctive therapy in numerous
applications, including spinal cord injuries, muscle spasms and atrophy, urinary incontinence,
gastroparesis and temporomandibular joint dysfunction [68].

NMES contributing to the swallowing apparatus has been successfully used as a feeding therapy
in adults after myocardial infarction, acute brain injury, and after treatment for head and neck cancer
[28,29,69,70]. Despite dysphagia, NMES of the orofacial complex muscles may be used in practice to
treat temporomandibular joint dysfunction, rehabilitation after facial paralysis, improvement of
facial aesthetics, treatment of sleep disorders such as snoring and sleep apnea, regeneration and
improvement of muscle function after surgical procedures in the facial area, strengthening muscles
in cases of facial hypotonia or hypertonia, inhibition of skin aging [71]. It was also used in the
treatment of sarcopenic dysphagia in elderly patients [72].

NMES involves the application of electrical current to muscles transcutaneously using surface
electrodes [21,73]. The therapists combine transcutaneous stimulation with conventional swallowing
therapy [47,73-75]. It was suggested that NMES improves dysphagia by strengthening the muscles
involved in swallowing and by enhancing the sensory signals of the swallowing response [73].
Typically, NMES is performed repeatedly over a period of time. For example, some protocols use
NMES up to five days per week for four weeks, but there are variations [74]. In adult patients it was
sdemonstrated that conventional dysphagia therapy is less effective than therapy, including NMES
[20,70,76-78].

7. NMES in Children with Dysphagia

Findings from studies in adults should not be extrapolated to children, given that the etiology
of dysphagia in adults is very different (e.g., pharyngeal tumors, stroke, dementia), as well as that
the goal of rehabilitation in adults is different. Adult patients undergo rehabilitation due to
swallowing loss, whereas children typically undergo rehabilitation to develop and enhance their
swallowing ability [20]. Motrover, neuroplasticity changes with age.
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There is limited data on the effectiveness of NMES in children with dysphagia. These studies
indicated that using NMES to strengthen the muscles of the orofacial complex may help treat
dysphagia in children that is caused by dysfunctions of these muscle [6,65,79]. Other studies showed
the advantages of NMES in enhancing speech function and reducing food aspiration into the
respiratory tract, as observed in more than half of patients treated with the conventional method [25].
NMES combined with conventional therapy provided better results than conventional therapy alone.
NMES has the potential to enhance swallowing biomechanics, including laryngeal and hyoid
movements, thereby reducing the risk of aspiration and facilitating the passage of food through the
pharyngeal passage [19,20]. In a few studies, it was suggested thatt NMES combined with nutritional
therapy could improve nutritional status and reduce the risk of aspiration in children with
neurological problems [19,80,81].

In almost all studies available in the literature, the swallowing function and feeding ability of
children improved during NMES treatment [20]. The children increased the ability to swallow
different consistencies.19,80,82-84 Improvement was also noted in patients who were dependent on
gastrostomy.19 Only one study by Christiaanse et al., found that the NMES intervention was not
associated with an improvement in feeding ability compared with the control group.21 These are
only a few available studies that assessed the nutritional status of children during NMES treatment
[19,80,81]. The NMES therapy was considered to be safe, but not without potential adverse events.
Marcus et al. reported that the electrode site caused mild skin irritation, but it went away without
treatment [85].

8. Conclusions

NMES of the orofacial muscles have great potential for the treatment of swallowing disorders in
children with neurological and developmental problems and offers effective support to traditional
therapeutic methods. It can be considered a supplementary therapy for dysphagia in children. NMES
has also the potential to play an important role in improving the nutritional status and quality of life
of children with dysphagia. However, the variety of NMES protocols and electrode locations
indicates the need for further research to determine its optimal parameters for the using the treatment
of dysphagia. The outcomes of the studies to date are encouraging, but there remain numerous
unexplored aspects regarding the long-term effectiveness of this therapeutic approach. More research
is needed to show that NMES is effective in improving the feeding and nutritional status of children
with dysphagia.
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