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Abstract: Aim: The aim of this retrospective study is to explore the introduction of edible spread
cream and small candies as tools to improve motivation and compliance in young children under-
going myofunctional therapy, with the purpose of optimizing oral functions, including swallowing.
Methods: Six patients, one female and five males, between the ages of 7 and 14 years, presenting
with atypical swallowing, were evaluated and treated at the clinic of the University of L’Aquila.
The patients included in the study were randomly divided into two groups and were treated with
two different treatment protocols: Group A: traditional myofunctional therapy and traditional tools;
Group B: same exercises as group A, but with edible tools (spreadable cream and small candies).
Results: As expected, the two patients who used edible tools demonstrated increased motivation
and collaboration during myofunctional therapy. Conclusions: Patient compliance, especially in
very young patients, limits the effectiveness of myofunctional therapy; therefore, creative solutions
are needed to achieve greater cooperation, and edible tools can play a significant part in retraining
correct swallowing. Although the sample of this pilot study is small, the results suggest that using
actual edible tools in myofunctional therapy could increase compliance and provide better results in
myofunctional therapy.

Keywords: deglutition disorders; myofunctional therapy; speech therapy; compliance; rehabilitation
of speech

1. Introduction

The craniofacial complex is a functional unity of bones, teeth, muscles, joints, glands,
and the nervous system, capable of changing throughout an individual’s entire life. Two
variables play a crucial role in its development and growth: the external environment and
the functions that interact and influence genetic heritage [1].

Oral functions participate in the skeletal growth of young patients and are essential to
facilitate harmonious development of the craniofacial complex [2]. Conversely, dentofacial
dysmorphoses have a multifactorial etiology, often related to behavioral, functional, and
structural abnormalities.

The origin of atypical swallowing is influenced by various factors. Indeed, its onset
may be attributed to a combination of detrimental habits, environmental and hereditary
factors, as well as oral and allergic diseases [3,4].

Among oral functions, atypical or dysfunctional swallowing represents one of the
most frequent parafunctions, which is part of what is defined in literature as Orofacial
Myofunctional Disorders (OMDs) [1,2]. Disturbances in nasal breathing may also contribute
to a postural tongue thrust that persists during swallowing [5].
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It is considered dysfunctional swallowing when the transition from an infant swal-
lowing pattern to an adult pattern does not happen. In infant swallowing, there’s the
physiological interposition of the tongue between the dental arches because the swallowing
pattern follows the sucking pattern. The transition between the two phases takes place
gradually over 12 to 15 months, along with the eruption of the deciduous teeth [6–9].

The treatment approaches offered to address atypical swallowing can be categorized
as either passive (orthodontic) or active (myofunctional therapy—MFT) [8]. Orthodontic de-
vices such as cribs, palatal spurs, and habit correctors are designed to achieve goals such as
closing the anterior open bite, restoring anterior contact, and preventing dental thrust [3,10].
In contrast, myofunctional therapy (MFT) focuses on educating and addressing various
functions within the stomatognathic apparatus, including swallowing, breathing, chewing,
speech articulation, aesthetics, and sensory activities [4].

In a study by Ovsenik et al. [11], it appears that many children still have an atypical
swallowing pattern at the age of three. That changes significantly only after the age of six
in early mixed dentition, and it persists in 25% of children at the age of 12.

The establishment of OMDs, including atypical swallowing, during the skeletal growth
period inevitably leads to a change in the appearance and posture of orofacial structures.
The role of pediatric dentists, orthodontists, and speech therapists (among others) is crucial
for early diagnosis. In this regard, multidisciplinarity is essential because these professional
figures operate in the same anatomical and physiological district and aim for common
results. Clinical myofunctional analysis and a customized therapy plan are essential to
better understand the presence of morphological and functional alterations and how to
impact their synergy [2,12].

In planning preventive orthodontic treatment and when screening children for or-
thodontic care, the clinical examination should focus on assessing incorrect orofacial func-
tions, particularly tongue posture and function. These are primarily caused by poor sucking
and feeding habits during the early stages of dental development [11,12].

While collaboration with multiple medical figures is essential for a correct diagnosis
and an overall therapeutic approach, in the presence of additional health issues, the coop-
eration of the little patient plays a cardinal role in recovering or establishing the correct
function, preventing further functional disorders [13]. It is therefore the responsibility of
the dentist, the speech therapist and the parents to motivate and supervise the children in
performing therapeutic exercises [12].

The clinician has several ways to evaluate the progress of myofunctional therapy,
both observationally and objectively. The dynamometer is an instrument for recording
the tensile force of the lips in grams and provides information regarding the maximum
force with which the lips can resist the breaking of the lip seal [14]. Due to the loss of
force over time of the dynamometer’s coil, but because it is still providing an immediate
measurement, the dynamometer is a good motivational instrument, and its ease of use and
low-tech nature makes it a good diagnostic tool in any myofunctional or dental practice.

The Iowa Oral Performance Instrument (IOPI) is an assessment tool used to measure
tongue strength and endurance [15]. The instrument was originally developed to assess
relationships between tongue strength or endurance and speech motor control. Its role was
later extended to investigate relationships with swallowing [15].

Another testing tool is fluorescein, a substance mostly used in ophthalmology and
in biomarking, which can be applied on selected points on the tongue. After asking the
patient to swallow, the trace can be made visible by using UV light.

In addition, in the literature, there are several studies using a three-dimensional,
noninvasive diagnostic system that allows mapping and measurement of the face’s soft
tissues [16]. Such a diagnostic system is known as photogrammetry but is less suitable for
small practices [17].

Regarding therapy tools, traditional treatment of orofacial myofunctional dysfunc-
tion has included little elastic bands (like the ones used in orthodontic therapy), tongue
depressors, or buttons on a string, while the use of food has been traditionally limited to
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peanut butter, especially in the U.S.A. and before concerns for peanut allergies. Several
legacy exercises in myofunctional therapy included peanut butter [4,18,19], and the most
important concept that developed since the 70s is that oral myofunctional therapy needs
to include more edible tools and foods much sooner in the program, as a major goal of
therapy is to normalize or optimize chewing and swallowing.

Therefore, the purpose of this retrospective study is to use edible tools to evaluate
whether they improve patient compliance during myofunctional therapy. For this study,
only sweet foods were selected for their high acceptance rate among children. Young
patients were instructed to follow an oral hygiene protocol for the duration of therapy to
decrease the risk of caries [20].

Furthermore, the general health status of the young patients was assessed to mitigate
the impact of sweet foods on their well-being. This is of utmost importance as child-
hood obesity and its associated metabolic complications continue to emerge as significant
challenges in the 21st century [20–24].

2. Materials and Methods

Six patients, one female and five males, between the ages of 7 and 14 years, presenting
with atypical swallowing, were evaluated and treated at the clinic of the University of
L’Aquila from 2018 to 2019. All caregivers (or their parents) signed a written informed
consent statement regarding the exercises of the two different protocols for myofunctional
therapy. This study adhered to the Declaration of Helsinki on medical protocol and
recommendations for human research. The present protocol was approved by the Ethics
Committee of the University of L’Aquila (Document DR206/2013, 16 July 2013).

Patients included in our retrospective study must have observed the inclusion criteria:
diagnosis of functional impairment (swallowing and oral breathing dysfunction), no poste-
rior crossbite, no short lingual frenulum and no macroglossia, no caries experience (DMFT
or dmft = 0), no food allergies and no systemic pathology (obesity). Exclusion criteria were
any allergies or contraindications to the use of the indicated therapeutic products, caries
experience, systemic pathology, patients with jaw contraction, macroglossia, short lingual
frenulum, or other alterations that could affect the results of myofunctional treatment.

Patients included in the study were randomly divided into two groups and treated by
the same myofunctional therapist. Both groups were treated with two different treatment
protocols: group A with traditional myofunctional therapy with traditional tools and
group B with traditional myofunctional therapy exercises but with the use of edible tools
(confectionery products).

Traditional Protocol Group A:
The conventional approach typically involves a structured protocol utilizing several

components, namely:

• The utilization of elastics and small grains of rice as tactile stimuli serves the purpose
of re-educating and realigning the distorted swallowing pattern.

• Implementing tools such as tongue depressors or a button affixed to a cotton thread is
strategically employed to enhance the strength and coordination of both the lingual
and peri-oral musculature.

Edible Tools Protocol Group B:
This protocol allowed the traditional therapy tools, as listed above, to be replaced

with more motivating edible tools or confectionery products. According to the literature,
the confectionery products used in the various stages of therapy were hazelnut-chocolate
cream spread and hard candies [25].

In particular, in the initial stages of the therapeutic course, with the aim of encourag-
ing proprioception and sensory stimulation of the different structures of the oral cavity,
we used candy to be held between the lingual apex and the retro-incisive papilla, and
spreadable cream placed on the tip of the tongue, to be slid over the palate, massaging it in
different directions.
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Swallowing trials were carried out with spreadable cream, which requires greater
involvement of the lingual and peri-oral musculature to ensure the progression of the bolus
into the pharynx, and with sweets of soft consistency, to focus on the skills of processing
and preparing the bolus in the oral cavity, not requiring excessive muscular engagement.

In the final stages of treatment, after patients had mastered the individual motor
patterns, the cream spread was replaced with cookies to promote masticatory muscle
reinforcement and, most importantly, to generalize the re-educated swallowing function to
solid consistencies as well. Tongue depressors/buttons with cotton thread sprinkled with
spreadable cream or licorice sticks against which to exert strong pressure with the lingual
apex were used to strengthen the lingual muscles.

Over the course of the sessions, the progressive evolution of the therapy goals and
exercises was monitored according to the feedback shown by the patient and the speed of
assimilation of the learned motor patterns, which absolutely varied from case to case.

At the end of each goal, patients underwent a full clinical examination at the university
to evaluate the learned motor pattern. Therefore, all diagnostic tests were performed again:
fluorescin testing (Payne’s technique), dynamometer measurement, photogrammetry, and
photographic documentation.

The early stages of treatment aimed to achieve, through careful exploration of the
oral cavity, the child’s awareness of the morphological and functional characteristics of
the main structures involved in swallowing, appropriately stimulated and massaged. The
patient was guided toward careful and conscious reflection on alterations in resting lingual
thrust and posture in relation to the characteristics of the physiological pattern presented
by the therapist. After highlighting and adequately treating any vicious habits that may
be present, a period of re-education and training on the swallowing function was carried
out to strengthen the deficit muscles, restore a balanced condition, and train the correct
swallowing patterns.

To this end, we proceeded with a preliminary separation of the different components
of the swallowing act so that they could be re-educated individually; the progression
of the exercises, as illustrated in the protocols, was suggested by the muscle complexes
gradually involved in swallowing. Each of these areas should, therefore, be adequately
re-educated at this stage, taking into account that the muscle contractions elicited should be
very large, initially slow (avoiding abrupt movements) and always regular; they should be
repeated until the onset of modest fatigue; although it is recommended that the exercises
be carried out daily for a total time of about 15 min, each group of contractions may be
repeated several times during the day, but with an interval of at least two hours between
each exercise.

Next, the individual learned motor patterns were fused together to reconstitute a
single correct swallowing act. At this stage, with the aim of verifying the overall validity of
the progressively rehabilitated swallowing act, foods of different consistencies were used,
substituting spreadable cream with solid consistency confectionery products (cookies) in
the last sessions.

The following phase is characterized by the automation of the re-educated function so
that it becomes habitual and unconscious through the repetition of the exercises, according
to the progression indicated by the therapist, during the performance of daily activities,
such as reading or watching television, or through the use of reminders.

For this purpose and to generalize the results obtained during the therapy sessions, an
exercise book was used to be given to the patients so that they could be guided to perform
them to the best of their ability and with total autonomy, even in the home environment.

To prevent the use of confectionery products from causing carious lesions over time,
patients were provided with an oral hygiene protocol to be performed after completion of
the exercises and observed daily. The protocol included the use of a fluoride-rich mousse
supplemented with daily toothpaste to prevent caries, erosions, and abrasions. Brushing
teeth for at least two minutes, the use of a toothbrush with soft and or medium bristles
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and of appropriate size was recommended. In addition, the toothbrush was to be replaced
every two to three months maximum.

Initially, all children were offered three similar hazelnut-cocoa spreadable creams to
use: Nutella®, Novi®, and Consilia®, chosen according to similar ingredients, consistency,
and respective nutritional values.

The children did not know the name of the hazelnut-cocoa spreadable creams they
were tasting. Afterward, the children were asked to choose from the three spreadable
creams to their favorite. However, all children, given the choice between these three,
preferred Nutella®, very likely due to its traditional and well-known name recognition
(Table 1).

Table 1. Nutrient values for the hazelnut-cocoa spreadable cream chosen for the edible tools therapy
protocol.

Nutritional Values for 100 g Nutella Cream

Energy value 539 kcal
Protein 6.3 g

Carbohydrates 57.5
Fats 30.9

We are aware that Nutella is not a health food; however, we used it exclusively as
a tool to perform the exercises, and despite the additives and palm oil in the cream, it
has been shown in the literature that when taken in small doses there is no impact on the
overall health of young patients [26–28].

Myofunctional therapy lasted a total of six months. Goals to be achieved to rehabilitate
swallowing and orofacial muscles (described in Appendix A Figure A1) were set for each
month. Goals for treatment procedures for both groups have been organized similarly,
involving one clinic session and one home session. There was a total of 12 meetings with
the myofunctional therapist, each of which lasted about 30 min, whereas the home exercise
sessions included a duration of 15 min per day.

Throughout the speech therapy sessions, an exercise manual was utilized and dis-
tributed to patients, enabling independent practice within their home environment.

Myofunctional therapy began by teaching young patients the proprioception of oral
cavity structures, such as the tongue and retroincisive papilla. Subsequently, exercises were
introduced to correct the resting posture of the tongue. Following this, re-education was
provided for the anterior, middle, and posterior parts of the tongue while also emphasizing
the strengthening of the tone of the labial muscles.

During each session, the achievement of therapy objectives and the exercises were
monitored according to the feedback shown by the patient, and the speed of assimilation of
the motor schemes learned varied from case to case. Each therapy session also included
some costal-diaphragmatic breathing exercises aimed at muscle relaxation of the various
districts involved in the re-education and exercises that re-educated nasal breathing.

For each child, an instrumental diagnosis of pre- and post-myofunctional therapy
was made. Extraoral and intraoral photographic records were collected. A myofunctional
assessment of the lips and peri-oral muscles was made with the dynamometer, while
fluorescein was used during the examination to assess the swallowing pattern.

A diagnostic examination using photogrammetry was performed to assess soft tissues,
which, through color changes on the map, allows the establishment of differences between
the various parts of the face in both size and shape. Through analysis of the color variations
displayed in the map, it is possible to determine the differences between the various parts
of the face regarding shape and size. Each color is associated with a deviation value. The
regions in green represent the area of maximum coincidence between the parts of the face
(minimum deviation value), while the regions in yellow, as they progress from the lightest
to the darkest shade, indicate a gradual outward departure of the overlapping part (a
positive value is conventionally assigned to the deviation). Conversely, regions in light
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blue, in progressing from the lightest to the darkest shade, represent a progressive inward
departure (a negative value is attributed in this case).

Finally, the patient’s degree of cooperation was assessed by the speech therapist
himself based on an increasing score scale from 0 to 10, referring, from a qualitative-
quantitative point of view to these parameters. A color code was assigned for each score
(Figure 1).

Figure 1. Qualitative-quantitative cooperation scale on the part of the patients in following the
therapy instructions and implementing therapeutic exercises.

3. Results

Pre- and post-treatment speech therapy data were collected from all children involved
in the study. To immediately highlight the results obtained after myofunctional treatment
and visually compare the outcomes of the two groups of treated patients, we made use of
some graphs and tables shown below.

Photographic documentation shows the obtained change in lip and chin muscle tone.
The improvement is confirmed by dynamometric examination, which reported an increase
in lip muscle tone following myofunctional treatment (Tables 2 and 3).

Table 2. Comparison of labial force and tongue trust pre- and post-myofunctional therapy in group A.

Group A—Traditional
Protocols Therapy

Labial Muscle Strength Examined with the
Dynamometer (g) Fluorescine

Patients Pre Post Pre Post T

E.B. 700 1000 Anterior tongue thrust Lingual apex on
retro-incisive papilla

P.C. 800 1300 Anterior tongue thrust Lingual apex on
retro-incisive papilla

F.M. 700 1100 Anterior tongue thrust Lingual apex on
retro-incisive papilla

Table 3. Comparison of labial force and tongue trust pre- and post-myofunctional therapy in group B.

Group A—Traditional
Protocols Therapy

Labial Muscle Strength Examined with the
Dynamometer (g) Fluorescine

Patients Pre Post Pre Post T

B.E. 500 2000 Anterior tongue thrust Lingual apex on
retro-incisive papilla

R.C. 600 1200 Anterior tongue thrust Lingual apex on
retro-incisive papilla

E.S. 500 1200 Anterior tongue thrust Lingual apex on
retro-incisive papilla
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In addition, the presence of fluorescein uniquely positioned behind the retroincisive
papilla and on the premolar’s palatal surface highlights the successful correction of the
swallowing pattern (Tables 2 and 3). Both Group A and Group B achieved improvements.

Photogrammetry examination shows an outward increase in the upper and lower lips,
indicative of strengthening of labial muscle tone, and reduced recruitment of the facial
muscles, suggesting re-education of the swallowing function (Figures 2 and 3).
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The average of the values showing the extent of upper and lower lip protrusion in
group A and group B showed that the best results have been achieved, once again, from
group B (Table 4), although the sample cannot be considered statistically significant.

Table 4. Photogrammetry: Comparison of labial protrusion group A vs. group B after myofunctional
therapy.

Patients

Group A Group B

E.B. P.C. F.M. B.E. R.C. E.S.

Protrusion of the upper lip +0.098 +0.566 +0.881 +0.880 +2.887 +0.718

Protrusion of the lower lip +0.077 +1.085 +0.611 +0.524 +1.748 +1.985

Comparing the dynamometer values and the degree of cooperation in the two tables
it is evident that the best results were obtained by group B, treated with sweet products.

The level of cooperation, assessed by speech therapists, was higher in patients who
performed myofunctional therapy with Protocol B (Figures 4 and 5), demonstrating how
the use of confectionery ensured greater collaboration than the traditional protocol.
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Figure 4. Degree of cooperation in patient group A (traditional therapy tools and exercises).

Figure 5. Degree of cooperation in patient group B (traditional therapy tools and exercises).

Averaging the values testifying to the extent of upper and lower lip protrusion in
group A and group B showed that the best results were once again achieved by group B,
taking into account, however, that the small size of the sample does not allow for the results
achieved to be considered statistically significant.

4. Discussion

The craniofacial structure undergoes changes over time and is distinct in that it
encompasses not only bones and muscles, like other body parts but also incorporates teeth,
influencing its structural development. Two key variables, genetics and function, contribute
to this development. The morphofunctional balance results from the interplay of these
factors. While much is still to be understood about the genetic aspect, altered function is a
modifiable factor. Hence, myofunctional therapy proves to be an effective complement to
orthodontics, as dysfunctional conditions can potentially lead to irreversible anomalies in
facial morphology [13].

As previously highlighted in reports, the intricate relationship between form and
function intricately intertwines, mutually influencing and shaping one another. Any
deviation in function can significantly impact the proper development of the maxillae
and dental arches, thereby exerting a profound influence on their structural configuration,
impeding the potential for harmonious and balanced growth [23,29–31].

For example, incorrect swallowing, in addition to causing eating disorders, can alter
the position of the teeth and the growth of the skeleton. Linked to swallowing is the
phonatory function, in which all the muscles of the face, the tongue, and the muscles
that lower and raise the jaw are employed. Lastly, respiratory function plays a crucial
role because, under normal conditions, nasal passages are responsible for both inhalation
and exhalation. In conditions of upper airway dysfunction, breathing will consistently
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occur through the mouth, creating, in turn, an altered balance of perioral and intraoral
musculature, leading to structural changes in both the teeth and the skeleton. All these
functions are interconnected, so an issue in any examined areas will impact the others [1].

Although swallowing is the first function to be established in the stomatognathic
system, it is also the last function to be refined [7,32]. Atypical swallowing can be treated
by myofunctional therapy (active treatment) and through orthodontic devices (passive
treatment). Myofunctional therapy is a type of physiotherapy directed at re-educating
swallowing and replace with optimizing the orofacial musculature.

A myofunctional therapy, as well as any other form of therapy involving the active
participation of the patient, relies not only on modifying muscle efficiency to restore a
certain function but also depends greatly on learning processes that have the power to
modify neuronal circuits (neuroplasticity), sometimes temporarily and sometimes for a
prolonged period [1].

Patient motivation stands as a pivotal aspect in the continuum of any enduring
therapeutic process. In line with Silva et al. (2010), motivation is delineated as a complex
interplay of psychological dynamics or inner energies that impel an individual toward the
realization of a distinct objective. Hence, comprehending methods to incite and sustain the
patient’s motivation holds paramount significance, not just within immediate time frames
but more crucially across extended periods of therapeutic engagement and care [33].

Actually, in myofunctional therapy, active participation is required not only from the
little patients but also from the caregivers who need to supervise therapy at home. Children
must become aware of the oral cavity and its functions before undergoing myofunctional
therapy in order to internalize the necessary sensory-motor functional engrams, such as
tongue to palate interface at rest and in action; tongue movements within and around the
oral cavity; coordination tongue, jaw, cheeks, and lips during chewing and swallowing, etc.
leading up to complex functional patterns such as chewing, swallowing and speech.

One of the goals of therapy was to strengthen the muscles. For this purpose, it was
necessary to separate the different components of the swallowing act so that they could be
retrained individually.

Subsequently, motor patterns learned through the individual exercises were learned
by the little patients, who were able to then reconstruct the swallowing act.

Particularly, this phase in Protocol B was addressed using foods of different consisten-
cies to teach young patients the automation of the swallowing pattern so that it becomes
habitual and unconscious.

Apart from research, which requires a standardized therapeutic protocol, myofunc-
tional therapy relies on customized protocols to address the specific issues that the patient
presents and to increase compliance. In this retrospective study, while positive results
in myofunctional therapy were obtained in both groups, patients belonging to group B
obtained higher values with the dynamometer regarding the force obtained at the lip and
perioral muscles level.

The Iowa Oral Performance Instrument (IOPI) is a valuable tool for assessing the
strength and endurance of the tongue and lips in patients experiencing swallowing, feeding,
or speech difficulties [34,35].

Indeed, this particular device serves as a pivotal tool extensively employed across
numerous scientific studies. Its primary function revolves around assessing multifaceted
aspects of tongue functionality, with a specific focus on evaluating parameters such as
strength and endurance, which play an integral role in formulating a customized exercise
regimen tailored to each individual patient’s needs [1,36–39].

In addition, through photogrammetry, in accordance with the dynamometer results,
positive values suggest an outward growth of the upper and lower lip compared with
pre-therapy, indicative of increased lip muscle tone following myofunctional treatment.

This being a pilot study, it presents some limitations while suggesting several future di-
rections. The main limitations are the small number of subjects, the non-representativeness
of the population in terms of number, gender, and age, and the almost exclusive use of
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edible tools made of sweets. Therefore, increasing the number of subjects, lowering their
age, and introducing tools made of regular foods would be imperative. Apart from edible
creams made of various types of cheeses (or anything else that the child is not allergic to)
for tongue to palate exercises, flat small slices of carrots or sticky creams like peanut butter
or a touch of honey could be used for lip pressing, while celery sticks, carrots or almonds
could be used to stimulate effective chewing. Another limitation of this pilot study was the
use of a relatively common but low-tech measuring instrument, the dynamometer, which
only addresses the labial function, and the use of fluorescein to trace swallowing. Future
studies would need to use reliable and inexpensive tongue measuring devices such as the
IOPI or, better still, Surface Electromyography (SEMG) to distinguish between an atypical
swallow vs. an optimal swallow in traditional tool-based vs. edible tool-based therapy.

In the literature, there are few studies that assess long-term changes in swallowing.
Among them, a particular article uses functional magnetic resonance imaging to monitor
neurocerebral changes and, therefore, evaluate activations in brain areas controlling posture,
tongue movements, and swallowing. While not a first-choice test, this examination can be
considered [40].

5. Conclusions

Over the past two decades, there has been a rising clinical interest in myofunctional
therapy, as evidenced by numerous papers on the subject [13]

Myofunctional therapy serves as a valuable adjunct to orthodontic treatment in cases
involving detrimental habits, and when applied appropriately, it can yield favorable thera-
peutic outcomes. Critical to the success of the treatment are the following factors:

• Adherence to the home therapy regimen by the patient and their family.
• Collaboration among the medical team, especially when interdisciplinary treatment is

necessary.
• Addressing associated pathologies, such as maxillary contraction, a short tongue

frenum, and oral breathing resulting from adenoids and/or tonsillar hypertrophy.

Moreover, it is important to emphasize that attaining a successful therapeutic outcome
is contingent upon several factors, including but not limited to precise diagnosis, prompt
commencement of appropriate treatment modalities, and consistent patient engagement
throughout the therapeutic process.

While acknowledging the limited size of the sample in this pilot study, the findings
strongly indicate the potential benefits associated with integrating actual edible tools within
myofunctional therapy. This inclusion holds promise for enhancing patient compliance
and yielding superior outcomes in myofunctional therapy interventions. The challenge of
patient compliance, notably among very young patients, poses a significant constraint on
the efficacy of myofunctional therapy. Consequently, innovative strategies are imperative to
foster heightened cooperation, and the integration of edible tools emerges as a noteworthy
avenue in reestablishing proper swallowing habits.

This exploratory study observed that subjects treated with edible tools exhibited
notably improved outcomes compared to those employing traditional myofunctional tools.
It reiterates the value of incorporating edibles, a practice that has historical precedence from
the 1970s, notably through the utilization of peanut butter. Despite children’s predilection
for sweets, introducing non-sweet edibles within therapy is a viable approach to encourage
appropriate chewing techniques and facilitate the widespread adoption of the correct
swallowing pattern.
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Appendix A

Figure A1. Comparing the exercises of myofunctional therapy with the traditional tools and the
edible tools. For Protocol B, the doses selected for each exercise were as follows: one teaspoon of
spreadable cream used during all exercises, one Tic Tac, and one cookie to strengthen the chewing
muscles after the exercises.
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11. Ovsenik, M.; Farčnik, F.M.; Korpar, M.; Verdenik, I. Follow-up Study of Functional and Morphological Malocclusion Trait Changes
from 3 to 12 Years of Age. Eur. J. Orthod. 2007, 29, 523–529. [CrossRef]

12. Saccomanno, S.; Antonini, G.; D’Alatri, L.; D’Angeloantonio, M.; Fiorita, A.; Deli, R. Case report of patients treated with an
orthodontic and myofunctional protocol. Eur. J. Paediatr. Dent. 2014, 15, 184–186.

13. Marchesan, I.Q.; Berretin-Félix, G.; Genaro, K.F. MBGR protocol of orofacial myofunctional evaluation with scores. Int. J. Orofac.
Myol. 2012, 38, 38–77. [CrossRef]

14. Saccomanno, S.; Antonini, G.; D’Alatri, L.; D’Angelantonio, M.; Fiorita, A.; Deli, R. Patients treated with orthodontic-
myofunctional therapeutic protocol. Eur. J. Paediatr. Dent. 2012, 13, 241–243. [PubMed]

15. Thüer, U.; Ingervall, B. Pressure from the Lips on the Teeth and Malocclusion. Am. J. Orthod. Dentofac. Orthop. 1986, 90, 234–242.
[CrossRef] [PubMed]

16. Adams, V.; Mathisen, B.; Baines, S.; Lazarus, C.; Callister, R. A systematic review and meta-analysis of measurements of tongue
and hand strength and endurance using the Iowa Oral Performance Instrument (IOPI). Dysphagia 2013, 28, 350–369. [CrossRef]
[PubMed]

17. Deli, R.; Galantucci, L.M.; Laino, A.; D’Alessio, R.; Di Gioia, E.; Savastano, C.; Lavecchia, F.; Percoco, G. Three-dimensional
methodology for photogrammetric acquisition of the soft tissues of the face: A new clinical-instrumental protocol. Prog. Orthod.
2013, 14, 32. [CrossRef] [PubMed]

18. Balletti, C.; Guerra, F.; Tsioukas, V.; Vernier, P. Calibration of action cameras for photogrammetric purposes. Sensors 2014, 14,
17471–17490. [CrossRef] [PubMed]

19. Garliner, D. Myofunctional Therapy; W.B. Sounders Co.: New York, NY, USA, 1976.
20. Inchingolo, A.M.; Inchingolo, A.D.; Latini, G.; Garofoli, G.; Sardano, R.; De Leonardis, N.; Dongiovanni, L.; Minetti, E.; Palermo,

A.; Dipalma, G.; et al. Caries prevention and treatment in early childhood: Comparing strategies. A systematic review. Eur. Rev.
Med. Pharmacol. Sci. 2023, 27, 11082–11092. [CrossRef]

21. Tavares, L.F.; Fonseca, S.C.; Rosa, M.L.G.; Yokoo, E.M. Relationship between ultra-processed foods and metabolic syndrome in
adolescents from a Brazilian Family Doctor Program. Public Health Nutr. 2012, 15, 82–87. [CrossRef]

22. Lam, J.C.; Mak, J.C.; Ip, M.S. Obesity, obstructive sleep apnoea and metabolic syndrome. Respirology 2012, 17, 223–236. [CrossRef]
23. Briançon-Marjollet, A.; Weiszenstein, M.; Henri, M.; Thomas, A.; Godin-Ribuot, D.; Polak, J. The impact of sleep disorders on

glucose metabolism: Endocrine and molecular mechanisms. Diabetol. Metab. Syndr. 2015, 7, 25. [CrossRef]
24. Bona, G.; Busti, A.; Prodam, F.; Bellone, S. Obesità e sindrome metabolica in età pediatrica. Prospett. Pediatr. 2009, 39, 239–245.
25. Bendgude, V.D.; Shah, S.S.; Nankar, M.Y.; Shetty, B.R. Orofacial Myofunctional Therapy in Tongue Thrust Habit: A Narrative

Review. Int. J. Clin. Pediatr. Dent. 2021, 14, 298–303. [CrossRef] [PubMed]
26. Available online: https://www.fda.gov/food/food-additives-petitions/questions-and-answers-monosodium-glutamate-msg

(accessed on 1 April 2018).
27. Wallace, H.; Jan, A.; Barregård, L.; Bignami, M.; Ceccatelli, S.; Cottrill, B.; Dinovi, M.; Edler, L.; Grasl-Kraupp, B.; Hogstrand, C.;

et al. Risks for human health related to the presence of 3-and 2-monochloropropanediol (MCPD), and their fatty acid esters, and
glycidyl fatty acid esters in food. EFSA J. 2016, 14, e04426.

28. EFSA Panel on Contaminants in the Food Chain (CONTAM); Knutsen, H.K.; Alexander, J.; Barregård, L.; Bignami, M.;
Brüschweiler, B.; Ceccatelli, S.; Cottrill, B.; Dinovi, M.; Edler, L.; et al. Update of the risk assessment on 3-monochloropropane diol
and its fatty acid esters. EFSA J. 2018, 16, e05083. [CrossRef] [PubMed]

https://doi.org/10.23804/ejpd.2021.22.04.12
https://www.ncbi.nlm.nih.gov/pubmed/35034469
https://www.ncbi.nlm.nih.gov/pubmed/5272140
https://doi.org/10.1007/s00455-011-9383-8
https://www.ncbi.nlm.nih.gov/pubmed/22207245
https://doi.org/10.1093/ejo/cjq167
https://www.ncbi.nlm.nih.gov/pubmed/25267151
https://doi.org/10.1007/s00405-020-05994-w
https://www.ncbi.nlm.nih.gov/pubmed/32367149
https://doi.org/10.23804/ejpd.2019.20.01.15
https://www.ncbi.nlm.nih.gov/pubmed/30919650
https://doi.org/10.1093/ejo/cjm065
https://doi.org/10.52010/ijom.2012.38.1.5
https://www.ncbi.nlm.nih.gov/pubmed/22971265
https://doi.org/10.1016/0889-5406(86)90070-3
https://www.ncbi.nlm.nih.gov/pubmed/3463198
https://doi.org/10.1007/s00455-013-9451-3
https://www.ncbi.nlm.nih.gov/pubmed/23468283
https://doi.org/10.1186/2196-1042-14-32
https://www.ncbi.nlm.nih.gov/pubmed/24325783
https://doi.org/10.3390/s140917471
https://www.ncbi.nlm.nih.gov/pubmed/25237898
https://doi.org/10.26355/eurrev_202311_34477
https://doi.org/10.1017/S1368980011001571
https://doi.org/10.1111/j.1440-1843.2011.02081.x
https://doi.org/10.1186/s13098-015-0018-3
https://doi.org/10.5005/jp-journals-10005-1926
https://www.ncbi.nlm.nih.gov/pubmed/34413610
https://www.fda.gov/food/food-additives-petitions/questions-and-answers-monosodium-glutamate-msg
https://doi.org/10.2903/j.efsa.2018.5083
https://www.ncbi.nlm.nih.gov/pubmed/32625654


Diagnostics 2024, 14, 251 13 of 13

29. Ferro, R.; Besostri, A.; Olivieri, A.; Quinzi, V.; Scibetta, D. Prevalence of cross-bite in a sample of Italian preschoolers. Eur. J.
Paediatr. Dent. 2016, 17, 307–309. [PubMed]

30. Camacho, M.; Chang, E.T.; Song, S.A.; Abdullatif, J.; Zaghi, S.; Pirelli, P.; Certal, V.; Guilleminault, C. Rapid maxillary expansion
for pediatric obstructive sleep apnea: A systematic review and meta-analysis. Laryngoscope 2017, 17, 307–309. [CrossRef]

31. Buck, L.M.; Dalci, O.; Darendeliler, M.A.; Papageorgiou, S.N.; Papadopoulou, A.K. Volumetric upper airway changes after rapid
maxillary expansion: A systematic review and meta-analysis. Eur. J. Orthod. 2017, 39, 463–473. [CrossRef]

32. Eichenberger, M.; Baumgartner, S. The impact of rapid palatal expansion on children’s general health: A literature. Eur. J. Paediatr.
Dent. 2014, 15, 67.

33. Silva, M.N.; Vieira, P.N.; Coutinho, S.R.; Minderico, C.S.; Matos, M.G.; Sardinha, L.B.; Teixeira, P.J. Using self-determination
theory to promote physical activity and weight control: A randomized controlled trial in women. J. Behav. Med. 2010, 33, 110–122.
[CrossRef]

34. Clark, H.M.; O’Brien, K.; Calleja, A.; Corrie, S.N. Effects of directional exercise on lingual strength. J. Speech Lang. Hear. Res. 2009,
52, 1034–1047. [CrossRef]

35. Potter, N.L.; Short, R. Maximal tongue strength in typically developing children and adolescents. Dysphagia 2009, 24, 391–397.
[CrossRef]

36. Paglia, L. Interceptive orthodontics: Awareness and prevention is the first cure. Eur. J. Paediatr. Dent. 2023, 24, 5. [CrossRef]
[PubMed]

37. Inchingolo, A.D.; Ferrara, I.; Viapiano, F.; Netti, A.; Campanelli, M.; Buongiorno, S.; Latini, G.; Carpentiere, V.; Ciocia, A.M.;
Ceci, S.; et al. Rapid Maxillary Expansion on the Adolescent Patient: Systematic Review and Case Report. Children 2022, 9, 1046.
[CrossRef] [PubMed]

38. Dayyat, E.; Kheirandish-Gozal, L.; Gozal, D. Childhood Obstructive Sleep Apnea: One or Two Distinct Disease Entities? Sleep
Med. Clin. 2007, 2, 433–444. [CrossRef] [PubMed]

39. Devries, J.K.; Faraji, F.; Bracken, D.; Weissbrod, P.A. An Atypical Cause of Difficulty Swallowing. JAMA Otolaryngol. Neck Surg.
2020, 146, 501–503. [CrossRef]

40. Scoppa, F.; Saccomanno, S.; Bianco, G.; Pirino, A. Tongue Posture, Tongue Movements, Swallowing, and Cerebral Areas Activation:
A Functional Magnetic Resonance Imaging Study. Appl. Sci. 2020, 10, 6027. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.ncbi.nlm.nih.gov/pubmed/28045319
https://doi.org/10.1002/lary.26352
https://doi.org/10.1093/ejo/cjw048
https://doi.org/10.1007/s10865-009-9239-y
https://doi.org/10.1044/1092-4388(2009/08-0062)
https://doi.org/10.1007/s00455-009-9215-2
https://doi.org/10.23804/ejpd.2023.24.01.01
https://www.ncbi.nlm.nih.gov/pubmed/36853207
https://doi.org/10.3390/children9071046
https://www.ncbi.nlm.nih.gov/pubmed/35884030
https://doi.org/10.1016/j.jsmc.2007.05.004
https://www.ncbi.nlm.nih.gov/pubmed/18769509
https://doi.org/10.1001/jamaoto.2020.0133
https://doi.org/10.3390/app10176027

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	Appendix A
	References

