J Dent Hyg Sci Vol. 19, No. 4, 2019, pp.279-287 ")
https://doi. org/10.17135/jdhs. 2019.19.4.279 | k&

RESEARCH ARTICLE

jdhs

Journal of Dental Hygiene Science

The Effects of Orofacial Myofunctional Training on the
Changes of Lip and Tongue Strength in Elderly People

Seol-Hee KimT, Min-Ju Kim, Seung-Hyun Lee, Bo—-Wha Choi, and Yae-Jee Heo

Department of Dental Hygiene, College of Medical Science, Konyang University, Daejeon 35365, Korea

Background: Increasing age and loss of teeth weaken oral muscle strength. This study aimed to investigate the positive effects
of orofacial myofunctional training on elderly people.

Methods: Thirty six elderly individuals in a welfare center and a senior citizen center were included in this study. A survey regarding
lip and tongue strength suvsequent to orofacial myofunctional training and oral health—-related quality of life was conducted from
April to June, 2019. Data were analyzed using PASW statistics ver. 18.0.

Results: The experimental group, showed an increase in lip strength (from 9.79 to 10.31) and tongue strength (from 41.26 to
43.97) after orofacial myofunctional training. The perception of oral health-relatedquality of life was enhanced (from 2.26 to
2.07). In particular, the frequency of dry cough for food removal while swallowing decresed due to an incresed in the secretion
of saliva (p<0.05). Correlation analysis showed that the number of functional teeth was positively related to oral health-related
quality of life.

Conclusion: Orofacial myofunctional training for improving lip and tongue strength is effective in the elderly. In older societies,
oral strength should be maintained to improve oral health-related quality of life. It also suggests the interest of oral health workers

and applying orofacial myofunctional training programs.
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Introduction

The average life expectancy of elderly people is 82.4
years and the healthy life years is 64.9 years, which means
that people suffer from diseases for an average duration of
17.5 years"”. Therefore the importance of healthcare in an
aged society is currently being emphasized. An adequate
supply of nutrients is essential to sustain good health.
Therefore it is necessary to maintain oral muscle functions
such as chewing and swallowing through proper care of
teeth, gums, and oral myofunctionsz). However, elderly
people face increased oral health risks due to a com-
bination of factors including periodontal diseases caused
by accumulated dental caries, diminished oralhealthcare

ability, and xerostomia caused by systemic diseases and

. . 3
medications”.

Due to oral diseases that caccumulate with increasing
age, the number of remaining teeth in elderly people
decreases from an average of 22.5 during the ages of 60~
69 years to 15.4 at the age of =70 years4). Consequently,
the percentage of people with chewing difficulty increases
approximately 5-fold, from 8.1% in young people aged 20 ~
39 years to 39.5% in elderly people aged =65 yearss).
Moreover, tooth loss causes a decline in oral muscle
functions. The group with <15 teeth showed weaker
tongue and lip muscle strength than the group with =15
teeth, indicating that tooth loss results in a decrease in oral
muscle strength6).

Oral muscles, which consist of masticatory, tongue, and

lip muscles, play an important role in oral functions such
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as chewing, swallowing, and speech. The functions of the
tongue muscle include moving food to locations between
the teeth where they could be chewed better and pushing
food to the pharynx during swallowing7). It also supports
dentures to prevent them from falling out and has an
influence on increasing satisfaction in life through its taste
function”. Decreased tongue muscle strength could cause
symptoms of dysphagia such as not being able to swallow
food normally and coughing during swallowing. Appro-
ximately 33.7% of elderly people experience dysphagia
due to decreased muscle tone and spasm delayg), which
could lead to malnutrition, dehydration, problems taking
medicine, and even death due to aspiration pneumonia
caused by food entering the airwaym).

The lip muscles prevent food from spilling out through
the oral angles when eating. Together with the tongue and
buccinator muscles, it also moves food around for
chewing. Decreased lip muscle strength could cause food
to spill out, which could have a negative effect on the oral
health-related quality of life (OHR-QoL) as the concerned
person avoids having meals with others'".

Edentulous people have thinner and weaker masticatory
muscles than dentulous peoplem. Consequently, a vicious
cycle appears whereby avoiding hard and chewy foods
causes malnutrition and the oral muscle strength of
malnourished elderly people decreases further™'?. Moreover,
decreased oral muscle strength could reduce mouth opening
capacity and tongue mobility7) while also affecting occlusal

15
force"

. Therefore, elderly people need oral muscle
strengthening training for maintaining dental health and
oral muscle functions.

In other countries, tongue muscle strengthening traininglﬁ),
lip muscle strengthening trainingm, and oral muscle

.18
training )

are applied to strengthen oral muscle functions.
Based on these, oral muscle training using head and neck
stretching, vocal exercise, and tongue calisthenics are
currently being applied in Korea. However, most of the
studies relate to the field of occupational therapy and focus
primarily on the effects of breathing and oral exercise
training on patients with diseases such as cerebral palsy or
stroke'”. In the field of dental hygiene, studies have been
conducted on improving saliva secretion, xerostomia, and

ST . . 20
halitosis using oral calisthenics ). However, because the

studies investigate the subjective perception of the partici-
pants, there are limitations on making comparisons to
studies from outside of Korea this indicates a need to
enhance the assessing tools. Moreover, studies on impro-
vement of swallowing functions, which is the biggest issue
related to oral muscle function in elderly people, are
lacking.

Accordingly, the present study assessed the oral muscle
functions of elderly people and applied tongue muscle
strengthening training for improving swallowing and lip
muscle-strength training for reducing food spill and also
analyzed the effects of such training on the strengthening
of oral muscles. The objective of the study was to use the
findings to enhance the awareness of oral healthcare
workers regarding oral muscle training and to suggest the
need fordevelopment and application of oral muscle

training programs.

Materials and Methods

1. Study population

The study population consisted of elderly people aged
=65 years who use a welfare center and/or two senior
citizen centers in apartment complexes located in Daejeon
metropolitan city. The study was conducted between April
and June 2019 after an explanation on the objectives of the
study and the ethical considerations was provided to the
candidates and a written consent for participation was
obtained. The study population included dentulous and
edentulous people at the time of the oral examination,
while those who could not understand the examination
process or refused to participate in the examination were
excluded from the study. The sample size calculated using
G*power program ver. 3.1.9.2 indicated that 21
participants were required for each group. Accordingly,
the study was conducted with 25 participants each in the
experimental and control groups. Excluding those who
withdrew their consent to participate and underperformed
during the study, 15 participants from the experimental
(oral muscle training) group and 21 participants from the

control group were included in the final analysis.
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2. Methods
For the oral muscle training, oral function improvement
exercises from Japan and oral calisthenics from Korea

17,18,20,21
were referenced )

, and muscle function strengthening
training was conducted after upgrading some methods, as
shown in Fig. 1. The participants in the experimental
group performed oral muscle training once a week (50
minutes every Thursday) for eight weeks at the welfare
center, and were subsequently instructed to perform
self-training. Assessments were made both before and
after the oral muscle training. The control group was also
assessed at the same time. Assessment items included oral
examination, oral muscle function test, perception of

OHR-QoL, and appraisal of oral muscle training.

1) Oral muscle training

Oral muscle training consisted of basic exercise, followed
by oral muscle stretching, tongue, lip, and masticatory
muscle exercise, and massage. The difference, when
compared with conventional oral calisthenics, was the use
of a tongue bulb (IOPI Medical, Redmond, WA, USA) for
tongue and lip muscle strengthening training. The purpose
of this was to have the participants numerically verify
pressure change during personal training for tongue
muscle strengthening, and to enhance the effects of oral
muscle training through self-performance by providing the
tongue bulb and educating the participants on how to use
the bulb.

2) Oral muscle strength test
Oral muscle strength was measured with the participant
seated in a comfortable position while facing forward. In

between measurements, a questionnaire survey on OHR-

QoL was conducted, allowing at least one minute of rest.
For each measured item, the mean value of three
measurements was used in the analysis. For lip muscle
strength, the Lip de Cum® (Cosmo Instruments Co., Ltd.,
Tokyo, Japan) was used to place a lip holder connected to
sensors on the upper and lower lips, and the maximum
force applied for three seconds in the vertical direction
was measured. To measure tongue muscle strength, 10PT®
(IOPI Medical) was connected to the tongue bulb to
measure the maximum pressure of the tongue pressing on

the palatal region.

3) Survey of oral health-related quality of life

Patients were requesteasked to answer a retrospective
survey based on their experiences of the past 1 year; the
survey included 10 items, of which mprisedseven that
focussed on the OHR-QoL assessed using Oral Health
Impact Profile-14>?, (functional limitations, and physical
pain selective food consumption, discomfort during food
intake, difficulties in pronunciation, discomfort while
swallowing, taste problems, jaw pain, and aesthetic
satisfaction) and three items that focused on the swallow-
ing ability, which were assessed using Swallowing Quality
of Life Questionnairew (bolus flow, food stagnation due
to dryness in the mouth while swallowing, coughing to
remove bolus while swallowing). Responses were
recorded using a five-point Likert scale from 0 indicating
“not at all” to 5 indicating “very frequently” with a higher

score suggestings a more negative perception.

3. Analysis
Participants’ general characteristics, oral muscle strength,

and perceived OHR-QoL were analyzed with descriptive

Step 1. Basic exercise

Neck/shoulder exercise

Step 2. Oral muscle stretch
Deep breath ) | . E5T O, U highest limit -)

Step 3. Tongue exercise 1
"Pa Ta Ka Ra"
"tick-tock”

Step 4. Tongue exercise 2
Press - tongue bulb
Swallow exercise

- Step 5. Tongue exercise 3 -
Touch - vestibulum oris

Step 6. Lip exercise
Keep water in mouth+step 5
Keep lip when pull tongue bulb

Step 7. Lip, buccal exercise Step 8. Masseeter muscle

Smile, U motion - repeat Close mouth - resistance

Put air in a lip & cheek mmp | Open mouth - resistance [ 2

Step 9. Massage
Masseeter muscle
Salivary gland

Fig. 1. Oral muscle training.
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statistics. Differences in general characteristics, oral
muscle strength, and perceived OHR-QoL were analyzed
with Mann-Whitney U-test, paired sample Wilcoxon
signed-rank test, and Spearman correlation. The statistical
significance level was set to 0.05. Analyses were
performed using the PASW Statistics ver. 18.0 (IBM
Corp., Armonk, NY, USA) software.

Results

1. Participants’ general characteristics

There were 15 participants in the experimental group
with a mean age of 77 years and 21 in the control group
with a mean age of 79 years (p > 0.05). Of the participants,
66.70% in the experimental group and 47.60% in the
control group had perceived experience dry mouth
symptoms; the number of functional teeth was 23.60 in the
experimental group and 18.95 in the control group (p>
0.05). Lip strength was 9.79 in the experimental group and
8.42 in the control group while tongue strength was 41.26
in the experiment group and 41.08 in the control group.
The perceived OHR-QoL was 2.26 in the experimental
group and 2.63 in the control group (p > 0.05) (Table 1).

Table 1. Participants’ General Characteristics

Experimental ~ Control
Variable group group p-value
(n=15) (n=21)

Gender 0.573
Male 4 (26.70) 4 (19.00)
Female 11 (73.30) 17 (81.00)

Age (y) 77.06+4.52 79.14+4.49 0.182

Dry mouth 0.214
Yes 10 (66.70) 10 (47.60)

No 5(33.30) 11(52.40)

Smoking 0.084
Yes 4 (26.70) 1(4.8)

No 11 (73.30) 20 (95.20)

Drinking (wk) 0.43+0.77 0.33+1.52 0.818

Number of functional teeth 23.60£6.16 18.95+7.76 0.63

Lip strength 9.79+1.85 8.42+2.43 0.77
Tongue strength 41.26+6.00 41.08+10.11 0.72
OHR-QoL 2.26+0.59 2.63t0.64 0.086

2. Changes in oral muscle strength after oral
muscle training

The experimental group showed an increase in lip
strength from 9.79 before oral muscle training to 10.31
after training and an increase in tongue strength from
41.26 to 43.97. OHR-QoL decreased from 2.26 to 2.07,
showing the alleviation of negative influence (p <0.05).
The control group showed an increase in lip strength from
8.42 to 8.56 and tongue strength from 41.08 to 42.19 after
8 weeks of training, and their OHR-QoL increased from
2.63 to 2.71 (p>0.05) (Table 2).

3. Perception of oral health-related quality of
life before and after oral muscle training in
the experimental group

Analysis of OHR-QoL perception before and after oral
muscle training in the experimental group showed that the
frequency of dry coughs for removing food during

swallowing decreased from 3.13 to 2.40, which is a

statistically significant decrease (p <0.05). Moreover, the

score denoting the feeling of food getting stuck in the
mouth and throat changed from 2.27 to 1.93, while the
score implying food spilling out while eating decreased
from 1.40 to 1.13, but the differences were not statistically
significant (p > 0.05) (Table 3).

Table 2. Changes in Oral Muscle Strength after Oral Muscle
Training

Experimental Control
group p-value group p-value
(n=15) (n=21)
Lip strength 0.027 0.684
Pre 9.79+1.85 8.42+2.43
Post 10.31£1.78 8.56+2.44
Tongue strength 0.040 0.642
Pre 41.2616.00 41.08+10.11
Post 43.97+5.63 42.19+£9.79
OHR-QoL 0.011 0.163
Pre 2.26£0.59 2.6310.64
Post 2.07+0.51 2.71£0.55

Values are presented as n (%) or mean+standard deviation.
OHR-QoL.: oral health-related quality of life.

Values are presented as meantstandard deviation.
OHR-QoL.: oral health-related quality of life.
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Table 3. Perception of OHR-QoL before and after Oral Muscle Training in the Experimental Group

Variable Pre Post Post-pre p-value

OHR-QoL 2.22+0.58 2.07+0.51 —0.15 0.020
Mastication

Uncomfortable to eat any foods (food selection) 2.14+1.51 2.00+£1.30 —0.14 0.336

Food impaction 2.87+1.50 3.07+1.58 0.20 0.189

Painful aching joint 1.13+0.35 1.20+0.56 0.07 0.334
Lip strength

Limplying food spilling out while eating 1.40+0.35 1.13+£0.35 —0.27 0.104

Trouble pronouncing any words 1.60+0.98 1.5310.91 —0.07 0.334
Swollowing

Stuck in the mouth and throat 2.27+1.38 1.93+0.79 —0.34 0.096

Dry coughs for removing food during swallowing 3.13+1.35 2.40+0.91 —0.73 0.003

Swallowing trouble 2.00£1.06 1.93+1.03 —0.07 0.334
Oral function

Esthetic satisfaction 3.47+1.06 3.13+0.99 —0.34 0.136

Problem of taste 2.20+1.37 2.07+£1.22 —0.13 0.164

Pain of tooth & perio 2.60+1.12 2.47+1.06 —0.13 0.164

Values are presented as meantstandard deviation or number only.
OHR-QoL.: oral health-related quality of life.

Table 4. Correlation Analysis on the Number of Functional Teeth, Lip Muscle Strength, Tongue Muscle Strength, and OHR-QoL

Variable Number of functional teeth Lip strength Tongue strength OHR-QoL
Number of functional teeth 1
Lip strength 0.002 1
Tongue strength 0.092 0.344* 1
OHR-QoL —0.389* 0.046 0.170 1
OHR-QoL.: oral health-related quality of life.

#p<0.05.

4. Correlation analysis on the number of
functional teeth, lip strength, tongue muscle
strength, and oral health-related quality
of life

Results of correlation analysis on the number of
functional teeth, lip strength, tongue strength, and OHR-

QoL, show a correlation between the number of functional

teeth and OHR-QoL (r=—20.389, p<0.05), with a higher

number of functional teeth relating to a more positive
perception of OHR-QoL. Moreover, a statistically significant
positive correlation was found between lip and tongue

strength (r=0.344, p <0.05) (Table 4).

Discussion

The mean age of elderly people who participated in the

present study was 78 years, while the mean number of
teeth was 20.5. In the Korea National Health and Nutrition
Examination Survey, the mean number of remaining
natural teeth among elderly people aged =70 years was
15.8, which indicates that the mean number of teeth was
higher among the participants of the present study””.
Perception of xerostomia was 55%, meaning more than
half of the study population experienced discomfort due to
xerostomia. The number of elderly patients visiting
dentists is expected to increase due to the increased
prevalence of dry oral mucosa, loss of elasticity, pain,
hypogeusia, periodontal disease, oral candidiasis, and

. . . . .0 20
intraoral infection, such as sialadenitis ),

Therefore,
preventive measures are needed to resolve oral health
issuesincluding xerostomia in elderly people.

In studies that applied oral calisthenics in elderly
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people, oral calisthenics were recommended for improving
xerostomia in elderly people based on the results showing
significant decrease in xerostomia symptoms and dis-
comfort™. Moreover, oral calisthenics can reduce food
spilling, improve swallowing function and chewing function
weakened by loss of teeth, and reduce masticatory muscle
atrophy%).

Approximately 33.7% of elderly people experience
dysphagia due to decreased muscle tone and spasm delayg).
Which could lead to malnutrition through a negative
impact on dietary behavior and nutritional intake’®.
Consequently, it can also cause negative outcomes with
respect to systemic health, and thus awareness of the
importance of maintaining muscle functions is essential.

Based on the study that reported tongue pressure
exercise for improving eating and swallowing impairment
can contribute to enhancing the recovery of muscle strength,
the present study focused on improving oral muscle issues
related to eating in elderly people and applied oral muscle
training using a tongue bulb for strengthening lip and
tongue muscles as a modified form of conventional oral
calisthenics. Our results indicate that the experimental
group had a significant improvement (after oral muscle
training) in lip muscle strength (9.79 to 10.31) and tongue
muscle strength (41.25 to 43.97), while the negative effect
on OHR-QoL was reduced (2.26 to 2.07). It is believed
that in a study by Kim and Ma'?, there was effective
application from biofeedback as the participants verified
changes in IOPI values during tongue muscle strengthening
training, which encouraged active participation.

A similar study by Kim et al.”” also reported an increase
in lip muscle strength and a significant increase in the
degree of oral wetness, occlusal force, and swallowing
ability after oral calisthenics, thereby suggesting recovery
not only in oral muscle strength but also in xerostomia and
chewing and swallowing functions.

In the analysis of perception of OHR-QoL before and
after oral muscle training in the experimental group, the
results showed the most improvement in frequency of dry
coughs for removing food during swallowing (3.13, 2.40),
while the feeling of food getting stuck in the mouth and
throat (2.27, 1.93) and negative perception about food
spilling out while eating (1.40, 1.13) also improved.

OHR-QoL in elderly people included not only functional
aspects but psychological aspects as well. Delayed eating
due to chewing difficulties and food spilling out of the
mouth causes stress and cimpels people to avoid eating
meals with others. A decline in oral functions such as
chewing and swallowing, also causes nutritional disorders

28-30
), and

and poor health due to insufficient food intake
thus, management measures for alleviating such problems
are essential in elderly people.

It was confirmed that such changes appeared in the
results because the participants were aware of swallowing
difficulties during the study and were concerned that such
difficulties could be exacerbated with aging, and conse-
quently, they put forth the effort in recognition of the fact
that swallowing and other oral functions could be im-
proved through oral muscle training. Therefore, an in-
crease in awareness regarding the importance of main-
taining oral functions and oral muscles through oral
muscle training is essential in oral healthcare education for

elderly people30).

Currently, the field of occupational
therapy includes treatment for dysphagia. Since chewing
and swallowing are major oral functions, the field of
dental hygiene should also take note of these issues it is
necessary to include these aspects in college education.
Moreover activation multidisciplinary and convergence
studies and work performance for supporting healthy life
in aging society are needed, regardless of the field.

Aging itself leads to loss of muscle strength, which
could affect oral muscles and cause changes in swallowing
function. When problems occur with the ability to control
the oral phase of swallowing, stagnation of food, increased
food residue due to decreased swallowing frequency, and
delayed relaxation of the upper esophageal sphincter could
cause apnea while swallowing, which in turn could
increase the risk of aspiration pneumonia, which could be

life-threatening24’25)

. Swallowing takes place through a
broad range of sensory-motor and neural interactions.
Muscle and nerve damage could be redued by swallowing
rehabilitation, which requires repeated exercise’”". In
Japan, an oral function improvement program for oral
health promotion reported that oral calisthenics program
improved the oral health of elderly people and that it was

especially effective in the elderly in aged and super-aged
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societies. It was also reported that such exercises had no
adverse effects and that elderly people could continue to
use such exercises without any economic burden or time
and space constraints'**>*”.

The present study was meaningful in that it promoted
strengthening of lip and tongue muscles for improving
swallowing functions through generic oral calisthenics.
However, there are limitations in generalizing the findings
since the study population included a small number of
participants from a single region; the results were
measured after one training session per week, and the
results were derived from a short-term training program.
Therefore, additional studies with more diverse study
populations and longer study periods are required.
Moreover, since awareness about oral muscle training is
lacking in Korea, education and development of programs
for maintaining and enhancing oral muscle functions are
needed. Furthermore, the field of dental hygiene should
build professional competency through convergence
education and studies on elderly people there is also a need
to publicize prevention programs for broader oral health

promotion.
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