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Abstract

Research shows that proper tongue posture can impact quality of life, stability of the
mouth, and have effects on overall wellness. Dental hygienists have a unique position to be
able to identify tongue placement disorders. The objective of this study was to identify to
what extent dental hygiene students are being taught orofacial myofunction during dental
hygiene education. A survey link was emailed to all program directors in the United States
regarding the teaching of orofacial myofunction within their respective programs. Using
descriptive analysis, 44%, or less than half reported that their program curriculum includes
teaching students proper resting position of the tongue. The conclusion is that there may be
an opportunity to enhance the standard of clinical assessment curriculum to add teaching
proper tongue posture to dental hygiene students in the US and to conduct further

assessment research.
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Chapter I: Introduction

Introduction

The tongue is a strong muscle and plays a significant role in how the body functions.
Tongue posture refers to the position of the tongue when the mouth is at rest. This means
when the mouth is not performing any function like talking or chewing, it is merely resting.!
There are several medical issues associated with improper tongue placement. Examples of
conditions associated with tongue posture are snoring and sleep apnea, bite dysfunction,
improper swallowing, crowded teeth or anterior diastemas, muscular pain in the mouth,
temporomandibular joint dysfunction, neck pain/tension (due to joint dysfunction),
developmental problems relating to the jaw and other areas, and headaches.? Rarely is the
tongue position assessed when identifying these conditions. Tongue posture does not
always cure these associated medical conditions. However, studies have shown that tongue
posture can correct mild cases and aid in improvements of severe cases. Dental hygienists
have an opportunity to identify and diagnose tongue dysfunction but there is currently little
to no education on orofacial myofunction. The purpose of this research is to assess the

education of the dental hygienist in orofacial myofunction.


https://flo.health/menstrual-cycle/lifestyle/sleep/ways-to-prevent-snoring

Statement of the Problem
Are dental hygienists being taught about orofacial myofunction during dental

hygiene education in the United States?

Significance of the Problem

According to Moeller, some dental hygiene programs include a course or lecture in
orofacial myofunctional therapy just to teach the hygienist to recognize this disorder. Other
programs have adopted a program with actual clinical exercises to treat patients with a
myofunctional problems. Most programs have little or no information about the field.> This
research is crucial to the dental hygiene field in order to educate dental hygienists and
change curriculum in dental hygiene programs to incorporate teaching myofunctional
therapy. If dental hygienists could identify and propose treatment for tongue posture
needs, this could have a significant impact on patient care and overall health.

Fried states that the profession's future rests upon acknowledging research results
derived from well-conducted scientific studies and proceeding accordingly. One can hardly
deny that the future of health care is growing in complexity. These complexities mandate
that dental hygienists possess well-developed and multi-faceted skill sets, commanding high
levels of formal education.® Dental hygiene educators are in the forefront of shaping the
future clinicians. They must base their curricula on new, valid, and reliable scientific
information.® Dental hygienists have the power to shape our future by demonstrating our
worth to prevent disease, promote health and contribute to the overall well-being of

society.®



The Dental hygiene profession is achieving advancements, finding new career
opportunities, and paving the path for healthcare integration. In order for these
advancements, integration will require changes in how dental hygienists are educated. To
develop the skill sets, clinical judgment, and knowledge of future practitioners, current
dental hygiene curricula must be reexamined, redirected, and enhanced.” The research
performed in this thesis has the objective of identifying how curricula for myofunctional
therapy could aid in integrating dental hygienists into healthcare.

The impact dental hygiene clinicians could have on overall health and quality of life
for our patients is crucial. Tongue dysfunctions are quite frequent (10-15%) in the
population.? Having the education and skill in orofacial myofunctional therapy (OMT),
would allow clinicians to identify and diagnosis dysfunction.

The tongue is a strong organ with multiple functions, from sucking to phonation,
from swallowing to postural control and equilibrium.® An incorrect position or mechanics of
the tongue can causes issues ranging from sucking problems in the newborn to atypical
swallowing and breathing in the adult.8 These dysfunctions have a wide range of
repercussions.®

There is plenty of clinical research and literature to review that concludes positive
results of orofacial myofunctional therapy (OMT). OMT can positively influence tongue
posture and behavior.? Although not all tongue posture dysfunctions can be cured with
orofacial muscle training, research proves that it can have significant and measurable

impact on a large number.



With the knowledge base to identify myofunctional needs, dental hygienists can

continue to advance as knowledgeable clinicians providing elevated patient care. When

Dental Hygienists expand the scope of practice and identifiable skills, the profession

advances. When the profession grows and has advancements, patient care advances.

Operational Definitions

1)

2)

3)

4)

Orofacial Myofunctional Disorders (OMDs) - are disorders of the muscles and
functions of the face and mouth. OMDs may affect, directly and/or indirectly,
breastfeeding, facial skeletal growth and development, chewing, swallowing,
speech, occlusion, temporomandibular joint movement, oral hygiene, stability of
orthodontic treatment, facial esthetics.1?

Proper Tongue Posture - Proper tongue posture involves the placement and resting
position of your tongue in your mouth. The ideal position for your tongue is pressed
against the roof of your mouth rather than letting it settle at the bottom of your
mouth. The tongue should not touch the teeth. !

Obstructive sleep apnea (OSA) is characterized by recurring episodes of upper
airway obstruction during sleep and the fundamental abnormality reflects the
inability of the upper airway dilating muscles to withstand the negative forces
generated within the upper airway during inspiration. 12

Tongue - The tongue is a highly innervated muscular organ with functions in

articulation, mastication, and taste perception.*3



Chapter Il: Literature Review

Introduction

The review of this literature aims to broaden the understanding of proper tongue
posture and the relation to quality of life through analyzing previous studies and published
data. The objective is to show the value a dental hygienist can have when educated on
myofunctional disorders and able to identify for early intervention.

Proper tongue posture will be defined. Findings in previous studies will be discussed
identifying the value of orofacial muscle training. Using PubMed/National Library of
Medicine and online resources, medical and dental literature was reviewed. Keywords used

to access the database were “Tongue posture”, “Myofunctional therapy”, “Sleep apnea”,

“Tongue exercises”, and “orofacial muscle training”, among others.

Tongue Posture

Proper tongue posture involves the placement and resting position of the tongue in
the mouth. The ideal position of the tongue is pressed against the roof of the mouth with
the tip of the tongue on the palatal rugae. Complete proper posture is lips closed and teeth
slightly separated.1

The most common improper posture is letting it settle at the floor of the mouth
where the tongue can press against lower teeth. The tongue should not press against the
lingual surfaces of the teeth. Signs of improper tongue posture include speech impediment,

snoring and sleep apnea, tooth grinding, tongue thrust, and mouth breathing.1®



Proper tongue posture can protect your oral health as well as your overall health.
Practicing proper tongue positioning can lead to improved sleep, better breathing, and
decreased neck, jaw, or head pain. To fully practice proper tongue posture, more attention
is being given to the relationship between tongue placement and overall health*

Poor tongue posture can affect overall wellness. Medical issues associated with
improper tongue placement, including, snoring and sleep apnea, bite dysfunction, improper
swallowing, crowded teeth or front gaps, muscular pain in the mouth, temporomandibular
joint dysfunction, neck pain/tension (due to joint dysfunction), developmental problems
relating to the jaw and other areas, and headaches.'#?°

Poor tongue strength can also contribute to tongue posture. Weakness of the
tongue muscle may result in dysphagia.® Therefore, adequate tongue muscle strength is
essential for safe swallowing. Improper tongue posture is associated with mouth breathing.
It’s suggested that mouth breathing increases the risk of developing sleep disorders.
Children who experience poor sleep can present as mirrored symptoms of attention deficit
hyperactivity disorder (ADHD).14

Tongue thrust is a forward position of the tongue during rest, and a thrust against or
between the teeth during swallowing and speech.'” Tongue thrust swallowing is comprising
forward tongue posture and tongue thrusting during swallowing.'” A tongue thrust is a habit
that is developed. It is poor muscle coordination and is a habit that can be fixed with tongue

exercises.1®


https://flo.health/menstrual-cycle/lifestyle/diet-and-nutrition/benefits-of-drinking-water-and-signs-of-dehydration
https://flo.health/menstrual-cycle/lifestyle/sleep/ways-to-prevent-snoring
https://www.healthline.com/health/adhd
https://www.healthline.com/health/adhd

The Role of the Tongue in Swallowing

Weakness of the tongue muscle may result in dysphagia and increase the risk of
aspiration.® Therefore, adequate tongue muscle strength is essential for safe swallowing.
Swallowing is composed of three phases: voluntary oral phase, involuntary pharyngeal
phase, and involuntary esophageal phase.? In the oral phase, the tongue plays an

important role in food bolus mastication, formation, and transportation.*®

The Role of the Tongue in OSA

Sleep apnea is a serious condition. It causes repeated awakening which negatively
impacts restorative sleep.!® The affect is severe daytime drowsiness, fatigue, and irritability.
This can result in trouble concentrating, falling asleep at work, while watching TV or even
when driving.'® Obstructive sleep apnea comes with great risks. The more severe the
obstructive sleep apnea, the greater the risk of coronary artery disease, heart attacks, heart
failure and strokes'” Obstructive sleep apnea increases the risk of abnormal heart rhythms
(arrhythmias).” The objective of this thesis is to identify the role dental hygienists can have

in correcting and treating these conditions.

Findings Indicating Tongue Training Exercises Improve Tongue
Posture

Orofacial myofunctional therapy (OMT) includes exercises of the cervical and facial
muscles for the improvement of function, tone, and mobility.? OMT is neuromuscular re-

education of the muscle function to improve the functions of swallowing, tongue, oral



breathing, and rest posture of lips, tongue, and cheeks.?! It includes exercises for toning and
resistance training of the oral musculature. Tongue exercises guide the patient to be aware
of the faulty rest position and dynamic positions of the tongue and learn the physiological
myofunctional behavior.??

A study on the effect of tongue strengthening exercises in older adults found the
experimental group showed a statistically significant increase in tongue muscle strength and
thickness in the oral phase (P=.001 and <.001, respectively).??In the pharyngeal phase, the
experimental group showed a statistically significant increase in the mylohyoid and digastric
muscles (suprahyoid muscles) (P=.045 and .019, respectively). The control group showed
no statistically significant changes.

Sarcopenia is a condition that results in a reduction of muscular volume and size and
leads to muscle weakness.?? As a person ages, Sarcopenia occurs. Elder populations struggle
with swallowing as a result of loss of tongue strength. Findings that indicate tongue
strengthening exercises can lead to improvements in swallowing can significantly impact
quality of life in geriatric patients?2

There are different tongue strengthening techniques available. Some use tongue
strengthening devices, and some do not. A study on 27 healthy adults found that both
endurance of tongue pressure (ETP) and maximum tongue pressure (MTP) increased
significantly after 8-weeks of using the tongue-strengthening self-exercise tool.?? The pre-
and post-training comparisons of the exercise group showed a significant improvement of

4.1 kPa in MTP (an 11.53% increase) and 4.53 s in ETP (a 99.86% increase).?



A previous critical review and quantitative analysis was completed on 12 studies.'?
That review found that the “pooled meta-analysis demonstrated that the anterior tongue
strength (ATS) (MD = 5.34 kPa; 95% Cl 3.28-7.40; I> = 71%) and posterior tongue strength
(MD =8.12; 95% Cl 3.45-12.79; I> = 90%) were significantly higher in the TSE intervention
than that in the control group. Among healthy participants, subgroup analysis showed that
TSE had improvements on ATS in all age groups, with the greatest improvement in geriatric
participants (= 65 years) (MD = 8.01; 95% Cl 4.39-11.64; I?> = 30%). Meta-regression analysis
revealed a nonsignificant trend toward greater improvement on tongue strength with
increasing TSE duration. This study provides positive evidence that TSE may be beneficial in
improving tongue strength and could be applied for adults, especially healthy older
adults.”?

A study comprised of 22 children (11 boys, 11 girls; age range: 7.1-10.6 years) with
the presence of a transversal crossbite were randomly assigned into orofacial
myofunctional therapy and non-orofacial myofunctional therapy subjects.'® The results
were OMT can positively influence tongue behavior. OMT did significantly change tongue
elevation strength, tongue posture at rest, and tongue position during swallowing of solid
food.'® At T2 more OMT subjects had contact between the lower central incisors and their
antagonists or palate (P = 0.036). More OMT subjects performed a physiological pattern of
water swallowing than non-OMT children at T1 and T2, although the differences were not
significant. Articulation of the letter sounds /s,I,n,d,t/ were not improved by OMT. No

interaction between OMT and expansion was found for any of the parameters.®



A meta-analysis on 10 studies was reviewed and found myofunctional therapy
decreased AHI (apnea-hypopnea index) by 43% in children, and increased mean oxygen
saturations in children with mild to moderate obstructive sleep apnea.'® The study found
that myofunctional therapy can serve as an adjunct obstructive sleep apnea treatment.
Results were, the AHI reduced from 4.32 (5.2) to 2.48 (4.0) events/hr, a 43% reduction.
Random effects modeling demonstrated a mean difference in AHI of -1.54 (95% Cl -2.24,-
0.85)/hr, z-score is 4.36 (p < 0.0001). Mean oxygen saturation increased by 0.37 (95% ClI

0.06,0.69) percent, z-score is 2.32 (p = 0.02).1®

Importance of Identifying Tongue Placement Disorders

Dental hygienists have a unique position to be able to identify tongue placement
disorders. As an overall wellness provider, the dental hygienist provides value to patients by
identifying concerns. Proper tongue posture can impact quality of life, stability of the mouth
for future dental work, and have effects on overall wellness.

The relationship between the facial, tongue, and throat muscles should be working
in harmony. When these muscles are functioning properly, it allows the patient to breath,
swallow, chew, speak and move easily and painlessly. When there is disfunction, early
intervention is key. This literature review identifies how tongue exercises can improve
function and placement.'® Not only can tongue exercises help maintain important sleeping
posture, but they can improve breathing and digestion. If the tongue is not functioning

properly, it can restrict chewing abilities and even our mouth airways.?°

10



Tongue Assessment

Assessing tongue posture during a dental hygiene comprehensive exam can be
completed with this simple process. Ask the patient to relax the mouth in a comfortable
resting position. Ask the patient where their tongue is sitting. Note if the patient states that
the tongue is patrial or fully on the palate. The proper posture is the tongue fully on the
palate. The tip of the tongue should be on the palatal rugae and not touching the lingual of
the anterior maxillary incisors. A second assessment is completed by looking at the incisive
rugae. If the tongue is resting in proper position, the incisive rugae will be flattened. If the
incisive rugae is prominent, it is likely that the tongue is not resting in proper posture. The
third assessment is called the cotton roll test. It is simply done by placing a cotton roll
across the palate from tooth #3 to tooth #14. If the whole tongue is resting on the palate,
the standard measurement is 38-40mm in length. Cotton rolls are 37mm. A narrow or
vaulted palate may not allow for the tongue to seat in proper posture on the palate. Any
findings outside of these normal limits should be noted and additional assessments should
be completed by a specialist to determine if the patient is a candidate for myofunctional

therapy.

Proper Tongue Posture Education
Although basic myofunctional assessments can be done during a dental hygiene
exam, there is an entire profession in myofunctional therapy. The International Association

of Airway Hygienists IAAH recognizes that therapy of orofacial myofunctional disorders is a

11



separate discipline from clinical dental hygiene, dentistry, dental and medical specialties.?®
They state that the topic of myofunctional disorders is typically absent from current dental
school curriculum.?® Therefore, the IAAH provides additional education beyond the dental
hygiene curriculum in addressing intervention for orofacial myofunctional disorders.?®

To become a myofunctional therapist, a licensed dental hygienist would need at
minimum to complete myofunctional therapy introductory courses. Currently certification is
not required to be a myofunctional therapist. The International Association of airway
Hygienists are working towards establishing an independent board for future certification.

According to the IAAH, this could be years away.?®

Summary

Proper tongue posture can protect your oral health as well as your overall health.
Practicing proper tongue positioning plays a significant role. It can lead to improved sleep,
better breathing, efficient swallowing, and healthy alignment.

Improper tongue posture can lead to narrower dental arches and make you
predisposed to issues with your airway. This is a high risk for developing a sleep breathing
disorder like sleep apnea. It even can also affect your speech, swallowing, appearance. As
advocates for overall health providers, Dental Hygienists are in an ideal position to identify
malfunction and provide early intervention.

Research indicates tongue training exercises can improve tongue posture. Orofacial
myofunctional therapy has provided a significant and positive influence on patients. “The

joy of eating, speaking, and correct breathing can be regained along with confidence, self-

12



esteem, and improved quality of life.” Clinically, OMT plays a positive role in treatment by
not only improving swallow but also the posture of tongue, improper muscle function, and
reduces relapse of previous orthodontic treatments.?!

Although this literature review identifies studies indicating positive results of tongue
training therapies, the research is limited. More research on the effects of tongue training
exercises would better our knowledge to identify disfunction and provide predictable
treatment plans. The dental hygienist is the ideal clinician for diagnosing and treating

candidates for orofacial myofunctional therapy.

13



Chapter I11: Methods and Materials

Introduction Methods

Dental hygienists have an opportunity to identify and diagnose tongue dysfunction,
which can improve overall health. The intent of this survey was to determine if tongue
posture is currently being taught to dental hygiene students in US dental hygiene programs.
The study was approved by the University of New Mexico Health Research Protections

Office.

Sample Description

A self-administered survey was emailed to program directors of all US dental
hygiene programs to inquire if their current curriculum teaches tongue posture assessments
to their dental hygiene students. The survey directions stated to forward the survey to any
faculty responsible for clinical assessment curriculum with a limit of one response per
program. Selecting to survey program directors of US dental hygiene programs was based
on the attribute that this population would capture the desired data. The intent of the
survey is to determine if tongue posture is currently being taught to dental hygiene

students in US dental hygiene programs.

14



Research Design

The research method used was a mixed methods research approach. This included
both quantitative and qualitative research strategies in a questionnaire format. Quantitative
research was captured using questions with numerically rated items and qualitative
research strategies were used in short answer open-ended questions on the survey. The
survey type used was an online survey in Microsoft Forms format. It was emailed with the
explanation this is for dental hygiene research to complete a thesis project.

The objective of the survey was to identify if dental hygiene students are being
taught how to assess tongue posture. The survey consisted of eleven questions to define if
tongue assessment skills are being taught and to what level. The types of survey questions
used were multiple choice, ordinal scale, and open-ended. For example, a question was
“Does your current curriculum include teaching the dental hygiene students how to assess
healthy tongue placement on a patient?”. The data collected in the survey will identify the
percentage of dental hygiene programs currently teaching tongue assessments.

This cross-sectional study was a point-in-time survey. The survey provided data at a
single point in time. The purpose of the study is to define the current level of tongue
posture assessment being taught in US dental hygiene programs. Then identify the
opportunity to adapt curriculum to teach dental hygiene students how to complete tongue
assessments on dental patients.

Upon completion of the survey, data was summarized into categories and results.
The results were placed into their corresponding groups with like answers. The categories

were analyzed further and stratified based on percentages.

15



Data Collection

A survey was emailed to program directors of all US Dental Hygiene programs. The
email included information on the study and the link to the Microsoft Form online survey.
The survey directions stated to forward the survey to any faculty responsible for clinical
assessment curriculum. The instructions included a two-week deadline. A reminder email
was sent three days before the deadline and extended the deadline an additional five days.
The reminder email notified recipients of the extension and the new deadline date. The
surveys were submitted on-line upon completion and results were collected real-time. At
the 18-day completion period, data collection was closed, and the Microsoft Forms link was

deactivated. Data captured from the survey was assessed and analyzed.

Data Analysis

When data collection was complete, survey results were exported from Microsoft
Forms to Microsoft Excel. Response categories were created for each survey question for
descriptive purposes. Simple descriptive statistics were calculated for the multiple choice
and scale questions. A bar graph was created for each question. Anomalies were identified.
Results of open-ended questions were organized to read and uncover insights and trends.

Similar answers were grouped into categories.

16



Chapter 1V: Results and Conclusion

Results

At the end of the survey, 42 responses were received. Two of the respondents knew
someone from their program who had completed the survey and their responses were not
captured further. These two responses were excluded from the analysis. Four respondents
selected that they did not know if someone from their program had completed the survey
already while the remaining 36 respondents knew that they were the only ones who were
completing the survey from their program. These two groups of respondents were included
in the analysis of results for a total of 40 respondents.

# of Respondents per Response on if Someone Else
from Program had Submitted Survey

36

4

] :
I don't know No Yes

Response

Figure 1. Number of Respondents per Response

17



Of the 40 respondents whose responses were included in this descriptive analysis,
33 of them were Dental Hygiene Program Directors or Deans, 4 were Full-time faculty, 2

were Adjunctive faculty/staff, and 1 was Part-time faculty.

# of Respondents per Position

Dental Hygiene Program Director or Dean _ 33
Full-time faculty - 4

Adjunctive faculty/staff . 2

Part-time faculty I 1

Figure 2. Number of Respondents per Position

Twenty-seven respondents said that their institutions offered an Associate Degree
Dental Hygiene, 15 offered a bachelor’s degree Dental Hygiene, 2 offered a Certificate of
Dental Hygiene. Four respondents reported that their institution offers more than one
degree program. Two respondents said that their institutions offer both Associate Degree
and bachelor’s degree of Dental Hygiene programs. While two other respondents said that
their institutions offer both a Certificate of Dental Hygiene and an Associate Degree of
Dental Hygiene. No respondent said that their institution offers both a Certificate of Dental
Hygiene and a bachelor’s degree nor did any respondent state that their institution offers all

three academic programs.

18



# of Institutions offering a degree program(s)

Associate Degree [ INNIIIEIEGGGNGNGNGNNNE 27
Bachelor Degree NG 15

Associate Degree & Bachelor Degree [l 2
Cerficate & Associate Degree [l 2

Certificate [l 2

Certificate, Associate Degree & Bachelor

Degree 0

Certificate & Bachelor Degree 0

Figure 3. Number of Institutions offering a degree Program

Fifty percent (n=20) of the respondents said that they did not teach Tongue Posture
in their Dental Hygiene curricula. Forty percent of the respondents said that Tongue Posture
was included in their Dental Hygiene curricula. While ten percent of the respondents did

not know whether Tongue Posture was included in their Dental Hygiene curricula.

# of Respondents per Response on Existence of Tongue Posture in
Curriculum

20

4

I don't know No

Figure 4. Number of Respondents per response of existence of tongue posture
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As to whether Proper Resting Position of Tongue was included in their Dental
Hygiene curricula, 17 out of the forty respondents said yes, 16 said no, 6 did not know while

one of the respondents did not answer this question.

Proper Resting Position of Tongue in Curriculum

17
16

I don't know No Yes (Blank)
Response
Figure 5. Proper resting position of tongue in curriculum
Of the 8 assessments listed in the survey to be performed by Dental Hygiene
students in clinic, four assessments were identified by more than a half of the respondents.
The four most commonly performed assessments were assessment of palate for variants of
normal, clinical assessment of anterior lingual frenum attachment, evaluation of the uvula,
and having patients stick their tongue out to evaluate mobility and reach out of the tongue.
The cotton roll test was the least popular among the assessments. Eight of the 40
respondents selected “Other” from the list of the assessments given. The other assessments
which were described include:
= Evaluation of the tongue for scalloping

= Airway assessment
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= Assignment of the Mallampati Score
= Stop Bang Questionnaire
= OQOral cancer screening on every patient

= Medical and Dental History review to look for tongue thrust and mouth breathing

Assessments Performed by Dental Hygiene Students in Clinic in order of Popularity

Students assess palate for variants of normal (such as vaulted palate)

w
o

Students clinically assess anterior lingual frenum attachment

Students evaluate the uvula

||
b

w
o

Students have patients stick their tongue out to evaluate mobility and reach of the tongue

~
0

Students evaluate palatal rugae for prominence and understand relation to tongue posture

[
@

Students identify signs of posterior tongue tie (different from anterior tongue tie)

-
-

Other (please describe in the following section)

oo

Students ask patients where they place their tongue at rest

@

Students measure the palatal width for dysfunction (can be known as the "cotton roll" test)

Figure 6. Assessments performed by Dental Hygiene Students in clinic

On the level to which Myofunction Disorders were taught in the Dental Hygiene
curricula across schools 17 of the 40 respondents said that they do not cover myofunction
at this time. While another 15 said that myofunction was lectured in a unit in our
curriculum. The remaining 8 either chose the “Other” option (6 of them) or did not know if
myofunction disorders were taught in their curriculum.

The 6 respondents who chose the “Other” option of the survey gave the following
details: One respondent said that myofunctional disorders were taught throughout their
curriculum courses and were included in Tooth Morphology, Periodontology, Head and
Neck Anatomy, and Oral pathology. Another said that myofunctional disorders were taught

in lecture portions and referenced in other courses. Others said that the disorders were
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included in a lecture, introduced, and talked about with an occlusion lecture in dental

anatomy or were covered by guest speakers and in a workshop on Myofunctional therapy.

Level to which Myofunctional Disorders are taught in Curriculum
# of Responses

H | do not know if myofunctional
disorders are taught in our
curriculum

M Other (please describe in the
following section)

m Myofunction is lectured in a unit
in our curriculum

We do not cover myofunction at
this time

Figure 7. Level to which Myofunctional disorders are taught in curriculum

The sentiments of the respondents on the importance of a Patient’s Tongue Posture
to overall Health were as follows: Many of the respondents (n=16) said either that they had
read some research or attended a course on myofunction and could see how it could be
linked to overall health. 8 reported that they had read more than one evidence-based
research article and/or attended lecture(s) on myofunction and they knew that tongue
posture was linked to overall health. There were 14 respondents who said that they knew a
small amount about tongue posture and/or myofunctional therapy but still needed to
evaluate research before they formed their opinion. And 2 selected that they had heard

about tongue posture but were unaware on any links to overall health.
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Importance of patient's resting tongue
posture to overall health?

M 1 - in my professional opinion, | do
not believe that a patient's tongue
posture can impact their overall
health.

M 2 - | have heard about tongue
posture but | am unaware of any
links to overall health

3 - | know a small amount about
tongue posture and/or
myofunctional therapy but still need
to evaluate the research before |
form an opinion

4 - | have read some research or
attended a course on myofunction
and can see how it can be linked to
overall health

Figure 8. Importance of a patient’s tongue posture to overall health

The following are responses to the open-ended questions. One of the respondents
stated that Tongue Posture and Myofunctional Therapy should be taught throughout the
curriculum, included in clinical practice and community and that other educators should be
educated on risks. Another wondered how this could be added with an already packed
curriculum. One respondent wanted to “beef up” this aspect of the Dental Hygiene
curriculum to align with industry practices while another stated that they would love to get
this started in their program but adding that time and expertise was needed.

One respondent stated that after completing a dissertation on the link between
orofacial myofunctional disorders and sleep apnea, this respondent said that oral rest
posture and sleep apnea screening were now included in their Dental Hygiene curriculum.

One respondent said that it would be interesting in learning where tongue posture would
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best fit in the DH curriculum and wished to know how to assess tongue position and some
speech therapy exercises for correction. A respondent said their institution planned to
incorporate clinical assessment that would include tongue posture and myofunctional
therapy. This respondent felt that learning more about tongue therapy in more detail

should be introduced within the curriculum.

Discussion

Although, valuable insight was gained on the current curricula surrounding the
inclusion of tongue posture assessment in dental hygiene programs, the use of descriptive
analysis limits the usefulness of the results. It is important to note that there is overlap
between tongue posture assessment and other assessments such as oral cancer screenings
and occlusion assessments. Both dentists and dental hygienists examine for oral lesions,
abnormalities, alignment, and function. This may already involve assessing the position or
movement of the tongue. The presence of overlapping assessments introduces complexities
but also offers unique opportunities for making simple adjustments that would make a
significant impact to health care of patients. Although tongue posture assessment has a
primary focus on the resting position and function of the tongue, adding these specific
assessments to the already performed clinical assessment techniques could take minimal
time. Educators must navigate these overlaps by ensuring that tongue posture assessments
are distinct from other evaluations and then guiding students to incorporate them into a

comprehensive clinical assessment.
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Despite the valuable insights gained from the survey, it's important to acknowledge
the limitations. One limitation was that the survey relied on self-reported data from dental
hygiene educators, which may be subject to recall bias or interpretation errors. The
discrepancy outlines the need for standardization. It was interesting to note that one
respondent that answered “No” in a previous question reporting that tongue posture was
not included in their program’s curriculum, then reported yes proper resting position of the
tongue was included in their program’s curriculum. Additionally, the survey may not have
captured the full spectrum of teaching practices and curriculum content related to tongue
posture, as respondents may have provided only a partial representation of their programs.

Future research could address these limitations by employing more comprehensive
data collection methods, such as direct observation of curriculum delivery or longitudinal
studies tracking student performance over time. Additionally, incorporating objective
measures of tongue posture assessment, such as clinical examinations or diagnostic tools,
could provide more insights into the prevalence and impact of tongue posture education
within dental hygiene programs. The study did not explore the effectiveness of different
teaching methods or assess student outcomes, which could provide further depth to our
understanding of tongue posture education in dental hygiene school.

The survey results revealed the variance of perceived importance of tongue posture
among dental hygiene educators. Attitudes and beliefs are essential for advocating the
integration of tongue posture assessment and dysfunction in clinical education. Overall,

advanced research is needed on tongue posture dysfunction and the effects on overall
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health in order to further the advancement of tongue assessment in dental hygiene

curriculum.

Conclusion

Although the study yielded insightful results regarding the inclusion of tongue
posture assessment and myofunction therapy in Dental Hygiene curricula, the study was
limited since no statistical testing was completed. Despite a diverse range of responses, it is
evident that there is a gap in understanding among Dental Hygiene academics regarding the
link between tongue posture and overall health.

While some institutions have integrated these elements into their programs, many
others have not. However, there is a growing acknowledgment of the importance of
incorporating these aspects into the curriculum. Moving forward, further research is
needed to enrich the literature in this field and to influence dental hygiene practices. It is
important for educators to be educated on the risks and benefits associated with proper
tongue posture and myofunction therapy, and for institutions to consider integrating these
elements into their curricula to align with industry practices and enhance the quality of

Dental Hygiene education.
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Chapter V - Journal of Dental Hygiene Manuscript

Abstract

Research shows that proper tongue posture can impact quality of life, stability of the
mouth, and have effects on overall wellness. Dental hygienists have a unique position to be
able to identify tongue placement disorders. The objective of this study was to identify to
what extent dental hygiene students are being taught orofacial myofunction during dental
hygiene education. A survey link was emailed to all program directors in the United States
regarding the teaching of orofacial myofunction within their respective programs. Using
descriptive analysis, 44%, or less than half reported that their program curriculum includes
teaching students proper resting position of the tongue. The conclusion is that there is
opportunity to enhance the standard of clinical assessment curriculum to add teaching
proper tongue posture to dental hygiene students in the US and to conduct further

assessment research.

Introduction

Dental hygiene educators are in the forefront of shaping the future clinicians. They
must base their curricula on new, valid, and reliable scientific information. The dental
hygiene profession is achieving advancements, finding new career opportunities, and paving
the path for healthcare integration. In order for these advancements, integration will

require changes in how dental hygienists are educated. To develop the skill sets, clinical
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judgment, and knowledge of future practitioners, current dental hygiene curricula must be
reexamined, redirected, and enhanced. The research performed in this thesis had the
objective of identifying how curricula for myofunctional therapy could aid in integrating
dental hygienists into healthcare.

The impact dental hygiene clinicians could have on overall health and quality of life
for our patients is crucial. Tongue dysfunctions are quite frequent (10-15%) in the
population. Having the education and skill in orofacial myofunctional therapy (OMT), would
allow clinicians to identify and diagnosis dysfunction.

There is plenty of clinical research and literature to review that concludes positive
results of orofacial myofunctional therapy (OMT). With the knowledge base to identify
myofunctional needs, dental hygienists can continue to advance as knowledgeable clinicians
providing elevated patient care. When Dental Hygienists expand the scope of practice and
identifiable skills, the profession advances. These additional skill sets can be delivered in
dental hygiene school. The question was to at what level are educators currently teaching
about tongue posture.

Hypothesis: Dental Hygiene Educators have not yet implemented teaching proper tongue

posture in DH school.

Methods

The research study focused on determining if US dental hygiene programs currently
teach tongue posture assessments to their students. The study used a mixed methods

approach, combining quantitative and qualitative strategies in a survey format. The survey,
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distributed via email to program directors and clinical assessment faculty, included
qguestions about teaching tongue assessment skills. It employed multiple-choice, ordinal
scale, and open-ended questions to gather data on current teaching practices. The study
aimed to understand the level of tongue posture assessment taught in programs and
identify opportunities for curriculum adaptation. Data collection involved sending
reminders, setting deadlines, and using online tools for real-time data capture. Descriptive
analysis was used categorizing responses, calculating statistics, creating graphs, and
identifying trends in open-ended responses. Overall, the study sought to inform potential

improvements in dental hygiene education regarding tongue posture assessments.

Results

A total of 40 usable responses were obtained from program directors and faculty in
US dental hygiene programs. Respondents included Program Directors/Deans (33), Full-time
faculty (4), Adjunctive faculty/staff (2), and Part-time faculty (1). Academic programs
offered included Associate Degree (27 respondents), Bachelor’s Degree (15 respondents),
and Certificate of Dental Hygiene (2 respondents), with some institutions offering multiple
programs. Fifty percent of respondents reported not teaching tongue posture in their
curriculum, while 40% included it, and 10% were unsure. Proper resting position of tongue
was included in the curriculum for 17 respondents, while 16 respondents said it was not,
and 6 were unsure.

Commonly performed assessments by dental hygiene students included palate

variants, lingual frenum attachment, uvula evaluation, and tongue mobility/reach.
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Myofunction Disorders were not covered in 17 responses, taught in a unit in 15 responses,
and responses from 8 others varied. Respondents expressed varying levels of awareness
about the link between tongue posture and overall health, with some having read research

or attended courses, while others needed more information.

Discussion

Although, valuable insight was gained on the current curricula surrounding the
inclusion of tongue posture assessment in dental hygiene programs, the use of descriptive
analysis limits the usefulness of the results. It is important to note that there is overlap
between tongue posture assessment and other assessments such as oral cancer screenings
and occlusion assessments. Both dentists and dental hygienists examine for oral lesions,
abnormalities, alignment, and function. This may already involve assessing the position or
movement of the tongue. The presence of overlapping assessments introduces complexities
but also offers unique opportunities for making simple adjustments that would make a
significant impact to health care of patients. Although tongue posture assessment has a
primary focus on the resting position and function of the tongue, adding these specific
assessments to the already performed clinical assessment techniques could take minimal
time. Educators must navigate these overlaps by ensuring that tongue posture assessments
are distinct from other evaluations and then guiding students to incorporate them into a
comprehensive clinical assessment.

Despite the valuable insights gained from the survey, it's important to acknowledge

the limitations. One limitation was that the survey relied on self-reported data from dental
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hygiene educators, which may be subject to recall bias or interpretation errors. The
discrepancy outlines the need for standardization. It was interesting to note that one
respondent that answered “No” in a previous question reporting that tongue posture was
not included in their program’s curriculum, then reported yes proper resting position of the
tongue was included in their program’s curriculum. Additionally, the survey may not have
captured the full spectrum of teaching practices and curriculum content related to tongue
posture, as respondents may have provided only a partial representation of their programs.

Future research could address these limitations by employing more comprehensive
data collection methods, such as direct observation of curriculum delivery or longitudinal
studies tracking student performance over time. Additionally, incorporating objective
measures of tongue posture assessment, such as clinical examinations or diagnostic tools,
could provide more insights into the prevalence and impact of tongue posture education
within dental hygiene programs. The study did not explore the effectiveness of different
teaching methods or assess student outcomes, which could provide further depth to our
understanding of tongue posture education in dental hygiene school.

The survey results revealed the variance of perceived importance of tongue posture
among dental hygiene educators. Attitudes and beliefs are essential for advocating the
integration of tongue posture assessment and dysfunction in clinical education. Overall,
advanced research is needed on tongue posture dysfunction and the effects on overall
health in order to further the advancement of tongue assessment in dental hygiene

curriculum.
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Conclusion

Although the study yielded limited results regarding the inclusion of tongue posture
assessment and myofunction therapy in dental hygiene curricula, the results are limited to
this target and cannot be inferred to all programs due to the absence of statistical testing.
Despite a diverse range of responses, it is evident that there is a gap in understanding
among dental hygiene academics regarding the link between tongue posture and overall
health.
While some institutions have integrated these elements into their programs, many others
have not. However, there is a growing acknowledgment of the importance of incorporating
these aspects into the curriculum. Moving forward, further research is needed to enrich the
literature in this field and to influence dental hygiene practices. It is important for educators
to be educated on the risks and benefits associated with proper tongue posture and
myofunction therapy, and for institutions to consider integrating these elements into their
curricula to align with industry practices and enhance the quality of Dental Hygiene

education.
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Appendices
Appendix A — Participant Survey Questions

1.For data collection purposes, it is preferred that only one survey be submitted per
program. To the best of your knowledge, has anyone else in your program

completed this survey?
Yes

No

| don't know

2.Which of the following best describes your position with your dental hygiene

program?

Dental Hygiene Program Director or Dean
Full-time faculty

Part-time faculty

Adjunctive faculty/staff

3. Which of the following degrees does your entry-level dental hygiene program

award? (check all that apply)
Certificate

Associate Degree

Bachelor Degree

4.As a part of your clinical curriculum, are the students taught about tongue posture?
Yes

No

| don't know

5.Does your program's curriculum include teaching students the proper resting

position of the tongue?
Yes

No

| don't know

6.In relation to the tongue, which of the following patient assessments are performed
by your dental hygiene students in clinic (check all that apply).

Students clinically assess anterior lingual frenum attachment

Students identify signs of posterior tongue tie (different from anterior tongue tie)

Students evaluate palatal rugae for prominence and understand relation to tongue posture
Students ask patients where they place their tongue at rest

Students evaluate the uvula

Students assess palate for variants of normal (such as vaulted palate)

Students measure the palatal width for dysfunction (can be known as the "cotton roll" test)
Students have patients stick their tongue out to evaluate mobility and reach of the tongue
Other (please describe in the following section)
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7.1f you answered "Other" on Question #6, please describe
Enter your answer

8.To what level does your program teach Myofunctional disorders?
We do not cover myofunction at this time

Myofunction is lectured in a unit in our curriculum

Myofunction is a whole course in our curriculum

I do not know if myofunctional disorders are taught in our curriculum

Other (please describe in the following section)

9.1f you answered "Other" on question #8, please describe:
Enter your answer

10.0n a scale from 1 to 5, how important do you think a patient's resting tongue

posture is to overall health?

1 - In my professional opinion, | do not believe that a patient's tongue posture can impact their overall
health.

2 - | have heard about tongue posture but | am unaware of any links to overall health.

3 - I know a small amount about tongue posture and/or myofunctional therapy but still need to
evaluate the research before | form an opinion.

4 - | have read some research or attended a course on myofunction and can see how it can be linked
to overall health.

5 - I have read more than one evidence-based research article and/or attended

lecture(s) on myofunction. | know that tongue posture is linked to overall health.
11.Please share any additional information or thoughts on tongue posture or your

program's curriculum with Myofunctional therapy (optional).
Enter your answer
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Appendix B - Raw Survey Data

31224141719
3/12/24 14:1831

31262485003

3/12/2414:2026
31224143645
312024 16:01:56

32224213625
3252483152
3252083631

3/25/24 150102

32524 15:1433

3/25/24 154517
362085312

nonymous

anonymous

| don't know
1 don'tknow

1 don'tknow
1 don't know

e Program D Associa
Dental Hygiene Program D Associate Degree;
Dental Hygiene Program D Associate Degre

Fulltimefaculty Associate Degree:
Dental Hygiene Program b Associate Degree;

Dental HygieneProgram b Certificate;Associ
Dental Hygiene Program D Associate Degree:
Dental HygleneProgram D Associate Degree;

Dental Hygiene Program D Bachelor Degree;
Dental Hygiene Program D Bachelor Degree:

Fulltimefaculy Assocate Degree;
Dental Hygiene Program D Associate Degree:
Fulltimefaculy Assocate Degree;

Adjunctive foculty/staff _ Bachelor Degree;
Adjunctive faculty/staff _ Bachelor Degree:
Dental Hygiene Program D Associate Degree;

Dental Hygiene Program b Associate Degree;
Dental Hygiene Program D Associate Degree;
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ate Degr Yes

Yes
I don'tknow
No
I don'tknow
No
Bachelor No
Yes

No
No

I don'tknow

I dontknow
Idontknow.
1 dontknow

Idontknow.




Appendix C - Survey Approval Letter UNM

N1

SCHOOL OF MEDICINE

CRPAHTHENT O CENTAL MEHEME

FROM: Dr. Nate Boyd, Interim Chair

TO: HRPO 2073
RE: Survey Research

DATE: Apnl 11, 2023

This is to assert that Christine Mathe and Kelly Brackeen have requested and been approved to
distribute a survey on the Proper tongue posture and effects on overal] health: A dental hygienc
curriculum assessment in the US via email upon receipt of the UNM HSC IRB Approval. Please
feel free to contact me with any questions at nhboyd@salud unm.edu, Thank you.

1 University of New Mexico, Movitski Hall, M5C09 5020, Albuguerque, NM 87131
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Appendix D - Consent and Authorization

The University of New Mexico Health Sciences Center

Consent and Authorization to Participate in a Research Study

Dear Prospective Participant,

Researchers at the University of New Mexico are inviting you to take part in a survey about an
assessment of orofacial myofunctional education in dental hygiene curriculum. The purpose of the
survey is to determine if dental hygiene students are currently learning to assess tongue posture or to
identify other dysfunctions associated with the tongue.

WHAT ARE THE KEY REASONS YOU MIGHT CHOOSE TO VOLUNTEER FOR THIS
STUDY?

o Your responses may help us to further advance our dental hygiene profession by identifying
opportunities for growth.

o Your participation will impact the results to aid in providing the most accurate data
collection.

Although you may not get personal benefit from taking part in this research study, your participation
could have an impact on the advancement of our dental hygiene profession.

WHAT ARE THE KEY REASONS YOU MIGHT NOT CHOOSE TO VOLUNTEER FOR THIS
STUDY?

o Although we have tried to limit the number of questions, the time dedication to
completing the survey may be a barrier

o Although the surveys are anonymous, participants may be concerned with
sharing information

o The participant may not know the curriculum details being asked about and
will need to seek out the faculty/adjunct responsible for the course content

The survey/questionnaire will take about 7 minutes to complete.
There are no known risks to participating in this study.

Your response to the survey is anonymous which means no names will appear or be used on research
documents or be used in presentations or publications. The research team will not know that any
information you provided came from you, nor even whether you participated in the study. Your
response to the survey will be kept confidential to the extent allowed by law. When we write about
the study and its results you will not be identified.

We hope to receive completed questionnaires from all dental hygiene programs in the US, so your
answers are important to us. Of course, you have a choice about whether to complete the
survey/questionnaire, but if you do participate, you are free to discontinue at any time.

If you have questions about the study, please feel free to ask; my contact information is given below.

If you have questions regarding your legal rights as a research subject, you may call the UNM Human
Research Protections Office at (505) 272-1129.
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Thank you in advance for your assistance with this important project. To ensure your
responses/opinions will be included, please submit the digital survey using the provided link and
completed survey/questionnaire [Date]. By returning this survey OR by clicking on the link below,
you will be agreeing to participate in the above-described research study.

Sincerely,

Christine Nathe

Professor and Director Division of Dental Hygiene Vice Chair Department of Dental Medicine
University of New Mexico

PHONE: (505) 272-8147

E-MAIL: cnathe@salud.unm.edu
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Appendix E - Recruitment E-mails

The University of New Mexico Health Sciences Center

Consent and Authorization to Participate in a Research Study

Dear Prospective Participant,

Researchers at the University of New Mexico are inviting you to take part in a survey about
orofacial myofunctional disorders (OMDs) and the crucial role of tongue posture assessment
in dental hygiene education.

Research indicates that early diagnosis and intervention of OMDs can improve oral and
systemic health. Dental hygienists are in a unique position to play a key role in identifying
improper tongue posture and implementing interventions. The extent to which tongue posture
assessment is taught in dental hygiene programs varies, and there may be opportunities to
enhance education in this area to further advance our profession.

The purpose of this survey to understand the current level of awareness among dental
hygiene educators regarding tongue posture assessment and the extent to which it is
integrated into dental hygiene curricula.

Although you may not get personal benefit from taking part in this research study, your
responses may help us understand more about the education of dental hygienists in oral
myofunctional therapy. There are no known risks to participating in this study. The survey
should take about 10 minutes to complete.

Your response to the survey is anonymous, which means no names will appear or be used on
research documents or be used in presentations or publications. The research team will not
know that any information you provided came from you, nor even whether you participated
in the study.

We hope to receive completed questionnaires from about 50 people, so your answers are
important to us. Of course, you have a choice about whether or not to complete the
survey/questionnaire, but if you do participate, you are free to skip any questions or
discontinue at any time. Here in this link [survey link] [survey ID] you will find a 11-
question survey.

If you have questions about the study, please feel free to ask; my contact information is given
below. If you have questions regarding your legal rights as a research subject, you may call
the UNM Human Research Protections Office at (505) 272-1129.

Thank you in advance for your assistance with this important project. To ensure your
responses/opinions will be included, please submit your completed survey/questionnaire by
[date] By clicking on the link below, you will be agreeing to participate in the above-
described research study.
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Sincerely,

Christine Nathe, Professor and Director

Kelly Brackeen, MSDH®

University of New Mexico Health Sciences Division of Dental Hygiene
PHONE: 505-272-8147

E-MAIL: CNathe@salud.unm.edu

Follow-up email:
Dear [Program Director's Name],

| hope this email finds you well. I am writing to follow up on my previous message regarding
the research survey on tongue posture assessment in dental hygiene programs.

Researchers at the University of New Mexico are inviting you to take part in a survey about
orofacial myofunctional disorders (OMDs) and the crucial role of tongue posture assessment
in dental hygiene education.

Research indicates that early diagnosis and intervention of OMDs can improve oral and
systemic health. Dental hygienists are in a unique position to play a key role in identifying
improper tongue posture and implementing interventions. The extent to which tongue posture
assessment is taught in dental hygiene programs varies, and there may be opportunities to
enhance education in this area to further advance our profession.

The purpose of this survey to understand the current level of awareness among dental
hygiene educators regarding tongue posture assessment and the extent to which it is
integrated into dental hygiene curricula.

Although you may not get personal benefit from taking part in this research study, your
responses may help us understand more about the education of dental hygienists in oral
myofunctional therapy. There are no known risks to participating in this study. The survey
should take about 10 minutes to complete.

Your response to the survey is anonymous, which means no names will appear or be used on
research documents or be used in presentations or publications. The research team will not
know that any information you provided came from you, nor even whether you participated
in the study.

We hope to receive completed questionnaires from about 50 people, so your answers are
important to us. Of course, you have a choice about whether or not to complete the
survey/questionnaire, but if you do participate, you are free to skip any questions or
discontinue at any time. Here in this link [survey link] [survey ID] you will find a 11-
question survey.
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If you have questions about the study, please feel free to ask; my contact information is given
below. If you have questions regarding your legal rights as a research subject, you may call
the UNM Human Research Protections Office at (505) 272-1129.

Thank you in advance for your assistance with this important project. To ensure your
responses/opinions will be included, please submit your completed survey/questionnaire by
[date]. By clicking on the link below, you will be agreeing to participate in the above-
described research study.

Sincerely,

Christine Nathe, Professor and Director

Kelly Brackeen, MSDH®©

University of New Mexico Health Sciences Division of Dental Hygiene
PHONE: 505-272-8147

E-MAIL: CNathe@salud.unm.edu
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Appendix F - HRPO Approval Letter F

NIV SEiltes
O

*  OFFICE OF RESEARCH

Human Research Protections Program

March 12, 2024
Christine Nathe

(505) 272-8147

Fax: (505) 272-5584
CNathe@salud.unm.edu

Dear Christine Nathe:
On 3/11/2024, the HRRC reviewed the following submission:

Type of Review: Initial Study
Title of Study: Proper tongue posture and the effects on overall health, a
dental hygiene curriculum assessment
Investigator: Christine Nathe
Study ID: 24-099
Submission ID: 24-099
IND, IDE, or HDE: None

Submission Summary: Initial Study

Documents Approved: ¢ Consent form for survey
* Letter of Approval
* Participant Survey
* Protocol
* Recruitment Email

Review Category: EXEMPTION: Categories (2)(i) Tests, surveys, interview s, or
observation (non-identifiable)

Determinations/Waivers: Provisions for Consent are adequate.
HIPAA Authorization addendum not applicable.

Submission Approval Date: 3/11/2024
Approval End Date: None
Effective Date: 3/11/2024

The HRRC approved the study from 3/11/2024 to inclusive. If modifications were
required to secure approval, the effective date will be later than the approval date. The
“Effective Date” 3/11/2024 is the date the HRRC approved your modifications and, in all
cases, represents the date study activities may begin.

Because it has been granted exemption, this research is not subject to continuing
review.

505.272.1129 | The University of New Mexico Health Sciences Office of Research Human Research Protections Program
1 University of New Mexico | MSCO08 4560 | Albuquerque, NM 87131
hsc.unm.edu/research/hrpo

42



References

1)

2)

3)

4)

5)

6)

7)

8)

9)

Baxter R., DMD, MS. Is Your Tongue Resting On Your Palate?.
https://tonguetieal.com/is-your-tongue-resting-on-your-palate/. Oct 12, 2020.

Somnifix. The Problem with Poor Tongue Posture, Explained.
Retrieved February 18, 2023, from https://somnifix.com/blogs/snews/tongue-
posture-exercises.

Kline LR. Clinical presentation and diagnosis of obstructive sleep apnea in
adults. https://www.uptodate.com/contents/search. Accessed June 28, 2022.

Badr MS. Central sleep apnea: Risk factors, clinical presentation, and
diagnosis. https://www.uptodate.com/contents/search. Accessed June 28,
2022.

Moeller J.L., RDH, BS. RDH Magazine, Orofacial myofunctional therapy: A
creative way to make a difference in patients' lives. Nov. 1, 2009.

Fried J. L., RDH, MS. What does research tell us about the future of dental
hygiene? American Dental Hygienists' Association Feb 2018, 92 (1) 4-5;

Fried JL, Maxey HL, Battani K, Gurenlian JR, Byrd TO, Brunick A. Preparing
the Future Dental Hygiene Workforce: Knowledge, Skills, and Reform. J Dent
Educ. 2017 Sep;81(9):eS45-eS52. doi: 10.21815/JDE.017.032. PMID:
28864803.

Buscemi A, Coco M, Rapisarda A, Frazzetto G, Di Rosa D, Feo S, Piluso M,
Presente LP, Campisi SS, Desird P. Tongue stretching: technique and clinical
proposal. J Complement Integr Med. 2021 Aug 9;19(2):487-491. doi:
10.1515/jcim-2020-0101. PMID: 34364317.

Van Dyck C, Dekeyser A, Vantricht E, Manders E, Goeleven A, Fieuws S,
Willems G. The effect of orofacial myofunctional treatment in children with
anterior open bite and tongue dysfunction: a pilot study. Eur J Orthod. 2016
Jun;38(3):227-34. doi: 10.1093/ejo/cjv044. Epub 2015 Jul 1. PMID:
26136435; PMCID: PMC4914902.

10) Academy of Orofacial Myofunctional therapy.

Website:https://aomtinfo.org/myofunctional-therapy/. Assessed 18 Feb
2023.

11) Fisher, J. Keith. "What You Need to Know About Proper Tongue

Posture”. Healthline.com. 17 July 2019.

43


https://tonguetieal.com/author/tonguetieadmin/
https://somnifix.com/blogs/snews/tongue-posture-exercises
https://somnifix.com/blogs/snews/tongue-posture-exercises
https://www.healthline.com/health/tongue-posture#signs-of-problems
https://www.healthline.com/health/tongue-posture#signs-of-problems

12) McNicholas WT, Pevernagie D. Obstructive sleep apnea: transition from
pathophysiology to an integrative disease model. J Sleep Res. 2022
Aug;31(4):e13616. doi: 10.1111/jsr.13616. Epub 2022 May 24. PMID:
35609941; PMCID: PMC9539471.

13) Lyras EM, Zimmermann K, Wagner LK, Dorr D, Klose CSN, Fischer C, Jung
S, Yona S, Hovav AH, Stenzel W, Dommerich S, Conrad T, Leutz A, Mildner
A. Tongue immune compartment analysis reveals spatial macrophage
heterogeneity. Elife. 2022 Jun 24;11:e77490. doi: 10.7554/eLife.77490.
PMID: 35749158; PMCID: PMC9232218.

14) Sutton J. Medically reviewed by J. Keith Fisher, MD.What You Need to Know
About Proper Tongue Posture. on July 17, 2019. [cited 2023 Feb 18]
Available from: https://www.healthline.com/health/tongue-posture

15) Tantry T., MD. Proper Tongue Placement: Why Does It Matter?. January 15
2021. [cited 2023 Feb 22] Available from: https://flo.health/menstrual-
cycle/health/symptoms-and-diseases/proper-tongue-placement

16) Yoshikawa M, Nagakawa K, Tanaka R, Yamawaki K, Mori T, Hiraoka A, Higa
C, Nishikawa Y, Yoshida M, Tsuga K. Improper sitting posture while eating
adversely affects maximum tongue pressure. J Dent Sci. 2021 Jan;16(1):467-
473. doi: 10.1016/j.jds.2020.08.012. Epub 2020 Sep 2. PMID: 33384836;
PMCID: PMC7770356.

17) Nayak M, Patil SDS, Kakanur M, More SA, Kumar SR, Thakur R. Effects of
Habit-Breaking Appliances on Tongue Movements during Deglutition in
Children with Tongue Thrust Swallowing using Ultrasonography - A Pilot
Study. Contemp Clin Dent. 2020 Oct-Dec;11(4):350-355. doi:
10.4103/ccd.ccd_415 19. Epub 2020 Dec 20. PMID: 33850401; PMCID:
PMC8035834.

18)Crested Butte Dental. Breathing and Sleeping- It all starts with the tongue!. April
19, 2020. [cited 2023 Feb 22] Available from:
https://crestedbuttedentist.com/breathing-and-sleeping-it-all-starts-with-the-
tongue/

19)Lin CJ, Lee YS, Hsu CF, Liu SJ, Li JY, Ho YL, Chen HH. Effects of tongue
strengthening exercises on tongue muscle strength: a systematic review and
meta-analysis of randomized controlled trials. Sci Rep. 2022 Jun
21;12(1):10438. doi: 10.1038/s41598-022-14335-2. PMID: 35729179;
PMCID: PMC9213467.

20)Lindholm E., How Your Tongue Affects Your Sleep. [cited 2023 Feb 25]

Available from: https://www.thejoint.com/california/santa-rosa/santa-rosa-
31188/325799-how-your-tongue-affects-your-sleep

44


https://www.healthline.com/health/tongue-posture
https://d.docs.live.net/2a16a7aaf1f2d76a/Documents/Tantry%20T.,%20MD.%20Proper%20Tongue%20Placement:%20Why%20Does%20It%20Matter?.%20January%2015%202021.%20%5bcited%202023%20Feb%2022%5d%20Available%20from:%20https://flo.health/menstrual-cycle/health/symptoms-and-diseases/proper-tongue-placement
https://d.docs.live.net/2a16a7aaf1f2d76a/Documents/Tantry%20T.,%20MD.%20Proper%20Tongue%20Placement:%20Why%20Does%20It%20Matter?.%20January%2015%202021.%20%5bcited%202023%20Feb%2022%5d%20Available%20from:%20https://flo.health/menstrual-cycle/health/symptoms-and-diseases/proper-tongue-placement
https://d.docs.live.net/2a16a7aaf1f2d76a/Documents/Tantry%20T.,%20MD.%20Proper%20Tongue%20Placement:%20Why%20Does%20It%20Matter?.%20January%2015%202021.%20%5bcited%202023%20Feb%2022%5d%20Available%20from:%20https://flo.health/menstrual-cycle/health/symptoms-and-diseases/proper-tongue-placement
https://d.docs.live.net/2a16a7aaf1f2d76a/Documents/Tantry%20T.,%20MD.%20Proper%20Tongue%20Placement:%20Why%20Does%20It%20Matter?.%20January%2015%202021.%20%5bcited%202023%20Feb%2022%5d%20Available%20from:%20https://flo.health/menstrual-cycle/health/symptoms-and-diseases/proper-tongue-placement
https://www.thejoint.com/california/santa-rosa/santa-rosa-31188/325799-how-your-tongue-affects-your-sleep
https://www.thejoint.com/california/santa-rosa/santa-rosa-31188/325799-how-your-tongue-affects-your-sleep

21)Shah SS, Nankar MY, Bendgude VD, et al. Orofacial Myofunctional Therapy
in Tongue Thrust Habit: A Narrative Review. Int J Clin Pediatr Dent
2021;14(2):298-303.

22)Park JS, Lee SH, Jung SH, Choi JB, Jung YJ. Tongue strengthening exercise
is effective in improving the oropharyngeal muscles associated with
swallowing in community-dwelling older adults in South Korea: A randomized
trial. Medicine (Baltimore). 2019 Oct;98(40):e17304. doi:
10.1097/MD.0000000000017304. PMID: 31577721; PMCID: PMC6783226.

23)Yano, J., Nagami, S., Yokoyama, T. et al. Effects of Tongue-Strengthening
Self-Exercises in Healthy Older Adults: A Non-Randomized Controlled
Trial. Dysphagia. 19 November 2020. 36, 925-935.

24)Van Dyck C, Dekeyser A, Vantricht E, Manders E, Goeleven A, Fieuws S,
Willems G. The effect of orofacial myofunctional treatment in children with
anterior open bite and tongue dysfunction: a pilot study. Eur J Orthod. 2016
Jun;38(3):227-34. doi: 10.1093/ejo/cjv044. Epub 2015 Jul 1. PMID:
26136435; PMCID: PMC4914902.

25)Bandyopadhyay A, Kaneshiro K, Camacho M. Effect of myofunctional therapy
on children with obstructive sleep apnea: a meta-analysis. Sleep Med. 2020
Nov;75:210-217. doi: 10.1016/j.sleep.2020.08.003. Epub 2020 Aug 10. PMID:
32861058.

26) International Association of Airway Hygienists. Website:
https://www.myiaah.org. Assessed on 3 Oct 2023.

45


https://link.springer.com/article/10.1007/s00455-020-10216-w#article-info
https://www.myiaah.org/

	Tongue Posture and Effects on Overall Health: A Dental Hygiene Curriculum Assessment
	Recommended Citation

	OLE_LINK1

