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Effects of tongue strengthening exercises
in healthy adults and elderly: an integrative
literature review

Efeitos dos exercicios de forca da lingua
em adultos e idosos saudaveis: uma revisao
integrativa de literatura

ABSTRACT

Purpose: To summarize and discuss the scientific literature on the effects of tongue strengthening exercises on
healthy adults and elderly people. Research strategies: We searched two online databases, PubMed and Web
of Science. Selection criteria: Studies with evidence of interventions in tongues strengthening exercises in
healthy individuals over 18 years of age. Data analysis: Study objectives, design, participants, interventions,
gain in the percentage of tongue strength. Results: Sixteen studies were included. There was an increase in
tongue strength after strengthening training in healthy adults and elderly people. This strength was maintained
after a short period of detraining. We could not compare the results between age groups due to the different
methodological designs. We found that the approach of a less intense training protocol was more effective in
gaining tongue strength in the elderly. Conclusion: Tongue strength training proved effective in increasing
tongue strength in healthy individuals of different age groups. The benefits reported for the elderly corresponded
to the reversal of the progressive loss of strength and muscle mass caused by aging. These findings must be
interpreted with caution considering the number of studies on the elderly and their methodological variability.

RESUMO

Objetivo: resumir e discutir a producao cientifica dos efeitos dos exercicios de forga da lingua em adultos e
idosos saudaveis. Estratégia de pesquisa: foi realizada em dois bancos de dados online, PubMed e Web of
Science. Critérios de selecio: foram considerados estudos que obtiveram evidéncias de intervengdes com
exercicios de for¢a de lingua em individuos saudaveis e acima de 18 anos de idade. Analise dos dados: foram
extraidos os dados objetivos do estudo, desenho, participantes, intervengdes, assim como ganho em percentual
da forca de lingua. Resultados: foram incluidos 16 estudos. Houve um aumento da forca da lingua apds o
treino de fortalecimento em adultos e idosos saudéaveis. Houve a manutencdo dessa for¢a apos um periodo curto
de destreino. Nao foi possivel comparar os resultados entre as faixas etéarias, devido aos diferentes desenhos
metodologicos. Notou-se que a abordagem de um protocolo de treinamento menos intenso se mostrou mais
eficaz no ganho de forga da lingua em idosos. Conclusio: Os treinamentos de for¢a de lingua demonstraram
ser eficazes para o seu aumento em individuos saudaveis de diferentes faixas etarias. Os beneficios relatados aos
idosos foram a reversdo da perda progressiva de for¢a e massa muscular causada pelo envelhecimento. Os achados
devem ser interpretados com cautela, devido ao numero de estudos em idosos e sua variabilidade metodologica.
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INTRODUCTION

Tongue strength and resistance exercises are used in speech-
language pathology clinical practice to recover the functional
performance of the tongue. Muscle strength training is known
to increase the volume, maximum isometric muscle strength,
and neural activation of muscles?.

Like others used in clinical rehabilitation, these exercises are
based on exercise physiology principles: intensity, concerning
the amount of resistive load used in the exercises and their
adequate frequency (number of repetitions and sets) and duration,
aimed at generating better results and maintaining them for a
longer period®. However, the most appropriate intensity to
be used in tongue strength and resistance exercises is still not
clear, especially for the elderly, whose conditions are already
declined, being more susceptible to fatigue. Consequently,
the intensity used in the exercises and their effects may differ
between adults and the elderly.

Tongue strengthening exercises contribute to increasing
the strength and thickness of the muscle and have a positive
impact on swallowing, in addition to preventing sarcopenia,
thus avoiding possible functional changes?. Sarcopenia is
a condition of progressive loss of skeletal muscle mass and
strength® involving the tongue muscles®.

Training interruption is another aspect to be considered,
that is, the period of detraining. Due to the limited duration of
tongue muscle training, it is essential that the strength gained
from the exercises remains after the training is complete.

Regarding the skeletal muscles, a few weeks after interrupting
the strengthening training, the neural response to the muscle
and its atrophy decreased, causing a lower maximum voluntary
muscle strength acquired with the training®. However, studies
still diverge regarding the strength decline in different detraining
periods”®),

In turn, age seems to influence changes in functional capacity
after short- and long-term detraining. Toraman” carried out a study
whose elderly showed greater losses in functional performance
from the training of body exercises than younger subjects.

The effects of detraining periods on the tongue muscle remain
uncertain and there no studies have compared such a condition
in different age groups.

Therefore, it is important to learn the strength and resistance
parameters of the tongue for the elderly and their relationship
with the proper functioning of swallowing to ensure efficient and
safe swallowing and consequently better nutrition, hydration,
and quality of life for this population.

PURPOSE

This study aimed to summarize and discuss the scientific
production addressing the effects of tongue-strengthening exercises
on healthy adults and elderly people by observing the following
aspects: (1) the best intensity for tongue strength exercises for
healthy elderly individuals, (2) to analyze the percentage of
strength gain after exercise for the elderly compared to healthy
adults, and (3) to observe whether the elderly have a greater
reduction in tongue strength after the detraining period than adults.

RESEARCH STRATEGIES

We performed a literature search on two databases, PubMed
and Web of Science, from the initial coverage period of each
database until August 29, 2020. The descriptors were tongue
OR lingual combined with strength OR force AND exercise
OR training.

SELECTION CRITERIA

Studies in English and/or Portuguese that met the following
criteria were included: (1) evidence of an experimental study
containing an intervention using isolated tongue strength
exercises, (2) research involving healthy humans over 18 years
of age, (3) objective values of tongue strength before and after
exercises, and (4) use of a commercially available instrument to
perform strength training and/or obtain objective measurements
of tongue strength.

DATA ANALYSIS

Initially, for the training carried out for the review three reviewers
considered the abovementioned descriptors. A coincident number
of articles found by each reviewer was considered an agreement.

One of the reviewers conducted an initial selection of articles
based on the titles and abstracts, which were then analyzed
by two other reviewers for purposes of relevance. As the
initial selection, the same reviewer performed a detailed and
careful analysis of the full texts and data extraction, such as
study objective, design, participants, interventions, and main
(objective measures of maximal tongue strength before and after
training) and secondary goals (the training protocols, including
the exercise intensity). Subsequently, another reviewer verified
those data. Questions about screening and data extraction were
resolved by consensus between the two reviewers.

We elaborated a table to standardize and select the following
relevant data found in the articles: (1) origin and type of study;
(2) sample size; (3) age of the participants; (4) exercise method;
(5) instrument used to perform the training and measure tongue;
(6) training intensity and duration; (7) percentage gain in tongue
strength, and (8) percentage loss in tongue strength after the
detraining period.

For items 7 and 8, basic arithmetic accounts were performed
to convert objective numerical values into percentages.

RESULTS

Initially, 367 articles were found after searching the two
databases. After excluding duplicate articles (91) and those that
did not meet the eligibility criteria (259) or were not available
in full text online (1), 16 articles remained, all in English, which
were included in this study after reading in full. Figure 1 shows
the flowchart based on PRISMA guidelines®.

Characteristics of the studies

Out of the 16 studies selected for the review, 12 were
randomized controlled trials and four were prospective cohort
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Figure 1. Study selection flowchart

interventions. All studies reported on healthy individuals with
no history of dysphagia, with 9 studies in adults"*'!"'¥) and
7 with the elderly®*!**¥ (Table 1). In all studies selected, at least
one intervention group performed a tongue exercise, and only
the data from these exercises were considered in this review.

The studies used the following three different devices to collect
the maximum lingual pressure data: the lowa Oral Performance
Instrument (IOPI Medical, Redmond, WA), the JIMS tongue pressure
measurement system (JMS Co. Ltd, Tokyo, Japan), and the TPS
system (TPS 100, Cybermediclnc, Tksan, South Korea)*'?. In all
three devices, the pressure was recorded through tongue contact
with an air-filled plastic bulb. This bulb is connected to a device that
provides visual feedback of the pressure generated by the tongue, in
kilopascals (kPa), through a digital reader. In the TPS system, the
pressure sensor can be connected to a tablet via Bluetooth interface,
allowing for a language training through games.

Training protocols

Table 2 shows the training protocols used describing the
exercises and their frequency, intensity, and duration.

Effect of exercises on tongue strength

The mean values of maximum initial tongue strength ranged
from 49 to 66 kPa among adults and from 31 to 45 kPa among
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the elderly. After the training period, all studies observed a
significant increase in maximal lingual strength, with mean
values ranging between 52 and 80 kPa in adults and 34 to
55 kPa in the elderly.

As for strength gain, the values were presented in percentage
(%) considering the final strength values (after training) subtracted
by the initial value (before training) divided by 100 (Table 3).

In studies involving adult subjects, the percentage of tongue
strength gain ranged from 2.9% to 31.8%. Yano et al. ! stood
out by presenting an average percentage of strength gain in
the anterior region of the tongue of 45.2% and of 50% in the
posterior region after 8 weeks of training. Van den Steen et al.!
and Van den Steen et al.?% found the highest percentages of
strength gain by observing the effects of a tongue strength
training protocol for 8 weeks on healthy elderly individuals.
They obtained an average gain of 72.4% and 74.5% in tongue
strength, respectively. In turn, the other studies with elderly
individuals showed a percentage of tongue strength gain between
8.7% and 19.5%.

Only Van den Steen et al."” studied the effects of strengthening
exercises in the anterior and posterior regions of the tongue,
separately. They found that the group that performed only
the exercise in the anterior region had a greater percentage of
increase in tongue strength for the same region (72.4%) and
a lower strength percentage for the posterior region (15.1%).
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Table 1. Characterization of studies with adults and elderly people

Study N Age Instrument
Adults  Lazarus et al."® United States - Randomized clinical trial G1=8; G2=10; GC=10 20 -29 DL (G1) e IOPI (G2)
Clark et al.(® United States - Randomized clinical trial 39 18-67 (average 37.8) IOPI
Clark(¥ United States - Randomized clinical trial 25 19-57 (average 29.8) IOPI
Arakawa et al.!” Japan - Randomized clinical trial 32 21-27 JMS
Oh(? South Korea - Prospective cohort intervention 10 21-35 IOPI
Yano et al." Japan - Prospective cohort intervention 1 20-21 JMS
Hwang et al."® - South Korea - Randomized clinical trial 30 20-28 TPS System and IOPI
Lin et al.™® China - Randomized clinical trial EG=44; GC=47 22-72 (average 35,3) IOPI
Park et al.(® South Korea - Randomized clinical trial 10 21-28 IOPI
Elderly  Robbins et al.” — United States - Prospective cohort intervention 10 70 -89 IOPI
Van den Steen et al.(® - Belgium - Randomized clinical trial G1=7; G2=9 70-95 I0PI
Namiki et al.?? — Japan - Prospective cohort intervention 18 70-83 JMS
Park et al.? - South Korea - Randomized clinical trial 20 65-73 TPS System
Van den Steen et al.?? - Belgium - Randomized clinical trial G1=15; G2=16; G3=16 70-90 I0PI
Lee et al.? - South Korea - Randomized clinical trial 22 65 - 85 IOPI
Szynkiewicz et al.®® - United States - Randomized clinical trial G1=7; G2=8 60-86 IOPI

Caption: EG= Experimental Group; GC= Control Group; G1= Group 1; G2= Group 2; G3= Group 3; DL= Tongue Depressor; IOPI= lowa Oral Performance Instrument
(IOPI Medical, Redmond, WA); JMS= JMS tongue pressure measurement system (JMS Co. Ltd, Tokyo, Japan); TPS System=(TPS 100, Cybermedicinc, lksan,
South Korea).

Table 2. Training protocols in adults and elderly

i Load
Study Exercises Duration Frequency
(weeks) (% de 1 MR)
Adults  Lazarus et al.®™® Press the tongue against a tongue depressor or 4 10 repetitions in each direction, 5 times a Maximum
the IOPI bulb for 2s in four directions: left, right, day for 5 days a week contraction.
protrusion, and elevation.
Clark et al.(® Elevation: press the tongue against the hard 9 Sequential training group: perform only Maximum
palate the lifting exercise for 3 weeks, followed contraction.
by 3 weeks of the protrusion exercise
and another 3 weeks of the lateralization
exercise. They completed 3 sets with
10 repetitions of each exercise, with the
lateralization exercise performed 5 times to
the right and 5 times to the left in each set.
Protrusion: push the tongue against a blade Concurrent training group: a set of 10
positioned between the upper and lower incisors repetitions of each exercise.
and stabilized with the support of the fingers
Lateralization: push the lateral region of the Both groups performed the exercises three
tongue against a blade positioned between the times a day, every day.
maxillary and mandibular premolars.
Clark(® Strength: Press the anterior region of the tongue 4 3 sessions per week. Strength: 5 sets of 5 Strength: maximum

against the instrument bulb. Isotonic resistance: contraction.
press the anterior region of the tongue against the

instrument bulb several times.

Power: make the /t/ sound as fast as possible and
press the instrument’s bulb

repetitions.

Isotonic resistance: 5 sets. Power: 5 sets of Resistance: 75.

10 reps

Speed: repeat the /t/ sound several times and as Speed: 5 sets of 10s Power: 75.
fast as possible.
Arakawa et al.("” Press the apex of the tongue against the 12 20 rotations to the right and 20 to the left, -
gingivobuccal fold and rotate the tongue every 2s once a day and every day of the week
to the right and then to the left.
Oh(2 Press the instrument bulb, positioned between the 8 3 sessions per week 1st week: 60.
tongue and the hard palate, first with the anterior Lasting 30 min each. Rest of 10s between  Following weeks: 80.
and then the posterior region of the tongue for each repetition.
2s each.
Yano et al.(™ Press the anterior region of the tongue against the 8 30 repetitions, three times a day, 3 days a 1st week: 60.
hard palate. week. Following weeks: 80.
Hwang et al.(® G1: through a “feeding game”, the participant 6 A 30min session 5 days a week G2: 70.

pressed the tongue against the instrument bulb
at different intensities depending on the game
situation.

G2: press the tongue against the IOPI bulb
positioned on the hard palate.

Lin et al.t® Press the instrument bulb with the anterior and 8 5 days a week, with each session lasting -
then the posterior region of the tongue for 10s 30min 30 repetitions of an exercise for the
each. anterior and posterior regions, respectively.

Caption: G1= Group 1; G2= Group 2; G3 = Group 3; IOPI= lowa Oral Performance Instrument; s= seconds. min=minutes. % 1RM: 1-repeated maximum contraction
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Table 2. Continued...

Study Exercises Duration Frequency Load
(weeks) (% de 1 MR)
Elderly  Robbins et al.® Pressing the tongue against the instrument bulb 6 30 repetitions, 3 times a day 3 days a week First week: 60.
positioned between the tongue and the hard Following weeks: 80.
palate
Van den Press the anterior (G1) and posterior (G2) regions 8 3 sessions per week 80
Steen et al.® of the tongue against the bulb of the instrument 24 sets of 5 reps, with 30s rest between
positioned between the tongue and the hard each set
palate
Namiki et al.®? Press the entire tongue against the hard palate as 4 2 sets with 5 repetitions each, witha 10s ~ Maximum contraction
hard as possible for 10s rest period between each repetition, twice a
day, every day of the week.
Park et al.?) Isotonic exercise: pressing the tongue against the - Isotonic exercise: 3 sets of 30 repetitions 70
instrument bulb positioned between the tongue per day
and the hard palate
Isometric exercise: press the tongue against the Isometric exercise: 3 sets of 30s each per
instrument bulb and keep the contraction for 30s day
Van den Press the anterior and then the posterior region 8 3 sessions per week G1:100.
Steen et al.?? of the tongue against the bulb of the instrument 24 sets of 5 reps (12 sets of each region), G2: 80.
positioned between the tongue and the hard with 30s rest between each set G3:60.
palate
Lee et al.?" Press the tongue against the instrument bulb 8 30 times, 3 times a day 3 days a week -
positioned between the tongue and the hard
palate
Szynkiewicz et al.® G1- Pressing the tongue as hard as possible 6 3 sessions per week Maximum contraction

against a tongue depressor, during elevation,
protrusion, and lateralization

G2- Exercise mentioned above combined with the 10 repetitions in each direction (protrusion,
mental practice of lingual exercises using motor elevation, left lateralization, and right
images lateralization) 3 times a day

Caption: G1= Group 1; G2= Group 2; G3 = Group 3; IOPI= lowa Oral Performance Instrument; s= seconds. min=minutes. % 1RM: 1-repeated maximum contraction

Table 3. Tongue strength measurements after training in adults and older adults

Study Strength measurements after training (%)
Adults Lazarus et al.™® Tongue depressor: 12.8 IOPI: 14.2
Clark et al.t® Strength in elevation: 6 Strength in lateralization: 26.6 Strength in protrusion: 13.4
Clark( Strength exercise: 25.5 Isotonic resistance Power exercise: Speed exercise: 10.4
exercise: 11.3 10.6
Arakawa et al.("” Men: 18.5 Women: 31.8
Oh2) Anterior region of the tongue: 24.8 Posterior region of the tongue: 25.6
Yano et al." Anterior region of the tongue: 45.2 Posterior region of the tongue: 50
Hwang et al.® G1:6.5 G2:2.9
Lin et al.t® Anterior region of the tongue: 3.5 Posterior region of the tongue: 10.4
Park et al.?? 10,4
Elderly Robbins et al.® 19,5
Van den Steen et al.(® Anterior region of the tongue: G1 = 72.4; Posterior region of the tongue: G1 = 59.7;
G2=15.1 G2=44.9
Namiki et al.?? 8,9
Park et al.?) 18
Van den Steen et al.?? Anterior region of the tongue: G1 = 61; Posterior region of the tongue: G1 = 74.5;
G2 =60.4; G3=51.8 G2 =50.2; G3=53.3
Lee et al.?? Anterior region of the tongue = 11.9 Posterior region of the tongue = 8.78
Szynkiewicz et al.?® G1=9 G2=16.9

Caption: G1= Group 1; G2= Group 2; G3= Group 3; IOPI= lowa Oral Performance Instrument.

The second group that exercised only the posterior region Yano etal.'" and Lee et al.®) observed only the strengthening
obtained a greater strength gain for the anterior tongue (59.7%)  effects on the anterior region of the tongue in adults and found
than the exercised region (44.9%). different results. The first study had the greatest increase in tongue

Silva et al. CoDAS 2023;35(3):¢20210213 DOI: 10.1590/2317-1782/20232021213en 5/9



strength for the posterior region (50%) and not for the anterior
region, which was the exercised area (45.2%). The second study
showed a greater gain for the exercised region (11.9%) and a
lower gain for the posterior region (8.7%).

Three studies used tongue strengthening exercises for both
regions and found a higher percentage of strength gain for the
posterior region of the tongue1320-

Clark et al.'® studied adult individuals and found that other
types of training for the tongue muscle involving no strength
gain as the main target exerted some effect on the tongue.
Isotonic resistance exercise generated an 11.3% increase in
tongue strength, while power and speed exercise increased
tongue strength by 10.6% and 10.4%, respectively. However,
only the strength exercise generated the greatest results, with
a percentage increase of 25.5% in tongue strength.

Only Van den Steen et al.?? investigated the effects of
tongue strengthening exercises on different values of resistance
load. They observed a greater gain in tongue strength (anterior
region: 61%; posterior region: 74.5%) for the elderly group that
performed the exercise at 100% 1MR after 8 weeks of training
compared to the other two groups that performed the exercise
at 80% 1RM (anterior region: 60.4%; posterior region: 50.2%)
and 60% 1RM (anterior region: 51.8%; posterior: 53.3%).

Namiki et al.?» and Szynkiewicz et al.?® also used tongue
strengthening exercises at maximum contraction in the training
protocol for elderly individuals. However, strength gain was
much lower than that found by Van den Steen et al.®”. The former
found an increase of 8.9% after four weeks of training, while
the latter reported an increase in tongue strength of 9% after
six weeks of training. In Van den Steen et al®?, it was only four
weeks after the training started that the strength gain occurred
for the anterior and posterior regions of the tongue, 42.7% and
58.6%, respectively. In adults, after four weeks of exercise at

maximum tongue contraction, Lazarus et al.!> observed an
increase of 14.2% in the group that exercised with the IOPI and
12.8% in the group that used the tongue depressant.

The mental practice of physical exercises also proved
an effective method of strengthening the tongue muscles.
Szynkiewiczet al.*? studied elderly individuals and found that
tongue strength increased by 5.6% when using this method alone.
However, higher results (16.9%) were achieved by combining
mental practice and physical exercise for tongue strengthening.
Herein, physical exercise alone resulted in a 9% increase in
tongue strength.

Effects of detraining on tongue strength

Only five studies!!!12161920) inyestigated the effects of
detraining on tongue strength. Those involving adults!:219 had
a detraining period ranging from 4 to 28 weeks, and those with
elderly individuals*?® encompassed 4 weeks (Table 4). Four
of those found no significant loss of tongue strength@!:12:1920),
while Clark et al."® observed a significant reduction in strength
four weeks after detraining.

Considerations and implications for clinical practice

This literature review aimed to summarize the effects of
tongue strengthening training on healthy adult and elderly
individuals and compare their results considering especially the
elderly population data. After the database search and careful
analysis of the studies, 16 articles were selected to be part of this
review. Objective measures of maximal tongue strength before
and after training were considered as results of greatest interest
and were converted into percentages for better visualization
and comparison among the studies. The training protocols,

Table 4. Tongue strength measurements after detraining in adults and older adults

Study DeF;[;erlgéng Strength measurements after training (%)
Adults Lazarus et al.("® - There were no detraining measures
Clark et al.® 4 weeks Unable to get detraining values
Clark - There were no detraining measures
Arakawa et al.(” - There were no detraining measures
Oh(2 28 weeks Anterior region of the tongue: -8.3 Posterior region of the tongue: -9.7
Yano et al.t" 12 weeks Anterior region: -2.6 Posterior region: +10
Hwang et al.("% - There were no detraining measures
Lin et al.t® - There were no detraining measures
Park et al.® - There were no detraining measures
Elderly Robbins et al.® - There were no detraining measures
Van den Steen et al.® 4 weeks Anterior tongue strength: G1 = -6.7, Posterior tongue strength: G1 = -10.5,
G2 =+10.8 G2 =-51
Namiki et al.®? - There were no detraining measures
Park et al.? - There were no detraining measures
Van den Steen et al.?? 4 weeks Anterior region of the tongue: G1 = -4.3, G2 = -2.9, G3 = +4.4 Posterior region of the

Lee et al.?" -
Szynkiewicz et al.®® -

tongue: G1=+4.1,G2=-5.1,G3=+1.5
There were no detraining measures
There were no detraining measures

Caption: G1 = Group 1; G2 = Group 2; G3 = Group 3.
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including intensity, frequency, duration of exercises, and levels
of resistance load, were considered results of secondary interest.

The comparison of all values of tongue strength before
training allowed finding other articles that showed a decrease
in tongue strength throughout the aging process.

Such a decline in the tongue strength for elderly individuals
is related to changes in the tongue muscle composition that occur
with age. In this age group, the tongue muscle composition has a
higher fat percentage, especially in the posterior region, compared
to young individuals. Such an accumulation of adipose tissue on
the tongue impairs muscle performance in elderly individuals,
which may worsen when associated with sarcopenia®.

In all studies analyzed, the tongue training generated a
significant strength increase. Two studies with elderly individuals
following the same training protocol*2?% reported the highest
percentage increase. All other studies with elderly individuals
used different training protocols, some consisting of daily
exercises or even more than once a day; however, none of these
studies reached an increase percentage in tongue strength like
the two abovementioned studies.

Although elderly individuals have a lower tongue strength,
thus being more susceptible to fatigue, three studies used a training
protocol at maximum resistive load. Van den Steen et al.??
observed that the elderly group that performed the exercises at
a load of 100% 1MR managed to complete the entire protocol
without any sensation of pain or fatigue; in addition to having
the best results for strength increase compared to two other
groups that performed the exercises with a lower load. Two other
studies also performed the tongue strength exercise at maximum
contraction without mentioning neither pain nor fatigue for
elderly individuals®**¥. Such a scenario may be related to the
composition of the tongue intrinsic muscle, mostly involving
muscle fibers resistant to fatigue, such as type I and II fibers,
mainly found in the body region and the tongue base®. It is
worth noting that all three training protocols studied used few
exercise repetitions and considerable rest periods, which may
also have contributed to minimizing the development of fatigue.

Although Van den Steen et al.?” found that exercises in
100% 1MR provided a greater increase in tongue strength for
elderly individuals, it does not represent a statistical difference
compared with the two groups that performed the exercises in
60% 1MR and 80% 1MR. Furthermore, practicing exercises at
lower loads generated a better success rate, that is, the elderly
were able to perform the exercise adequately in most of their
attempts, unlike the elderly who performed the exercise at
maximum resistance load, who had a lower performance during
the exercise repetitions.

The results suggest that for good outcomes for healthy
elderly individuals, performing the exercise at high intensity
may be unnecessary, that is, at maximum levels of resistance
loads or daily training sessions. Using a lower resistance load,
few exercise repetitions during the series, and rest periods
allow for a significant gain in tongue strength, in addition to
greater comfort and better performance, stimulating the elderly
individuals to complete the training.

However, Van den Steen et al."® and Van den Steen et al.?”
found no effects of this training protocol on the tongue functional

performance, such as the swallowing function, like in other
studies with elderly individuals. This will be discussed in this
review later on. Therefore, studies investigating the possibility of
less intense protocols causing a tongue functional improvement
are very relevant. In addition, it is also important to analyze
the relationship between a greater gain in tongue strength and
a better performance in these functions.

Furthermore, even though two studies with older adults"*
showed the highest percentages of strength increase after the
training period compared to all other studies included in this
review, it is not possible to determine that this age group presents
greater gains in tongue strength compared to adults. The studies
vary concerning the training protocol used, presenting different
durations and frequencies of exercises, and it is not possible
to compare them without the some bias. However, it cannot
be determined that both age groups, despite being healthy
individuals and presenting baseline values of tongue strength
within the normal range for their age, still acquire significant
gains after training to strengthen the tongue muscles.

The same applies to the effects of detraining. Only Clark et al.'®
reported a considerable decrease in tongue strength after four
weeks of detraining in healthy adults, and used two different
exercises in its training protocol. In addition, it is worth noting
that the training protocol used in the study was more intense,
consisting of daily exercises for 9 weeks, while in the other
studies, the exercises were performed only three times a week
for 8 weeks. Therefore, all these factors must be considered to
clarify their influence on the effects of detraining.

In addition, the exercises interruption period is another
essential factor to be considered. In the elderly population, the
two studies that investigated the effects of detraining observed
only a short period of four weeks!*??, and although some
intervention groups of these two studies demonstrated a greater
reduction in tongue strength compared to studies in adults by
Oh"? and Yano et al.!"", the other groups showed an increase
in tongue strength, even after the exercises were interrupted.
Therefore, it would be interesting to observe these effects in a
longer detraining period, as performed by Oh"'?, who observed
28 weeks after exercise interruption. Thus, it would be possible
to determine the real effects of detraining and state whether the
elderly have a greater reduction in tongue strength than adults
and, therefore, should perform the exercises regularly to regain
and maintain tongue strength for a longer period.

The tongue pressure exercise on the palate proved effective
and widely used to increase tongue strength, as it is an easy
exercise to perform and does not require much physical effort,
making it convenient for the elderly.

Still, Szynkiewicz et al.?® showed that mental practice
combined with physical tongue exercises seems to be promising
mainly aiming to reduce muscle fatigue and improve strength
performance without using sensory stimuli®®. Mental practice
is believed to induce neural adaptations at the cortical level that
generate positive effects on the coordination and motor activation
of the muscles. Such a scenario occurs in physical exercises
where the first weeks of training generate changes primarily from
alterations in the nervous system and not in the muscle structure
per se®29 Mental practice is very advantageous especially for

Silva et al. CoDAS 2023;35(3):¢20210213 DOI: 10.1590/2317-1782/20232021213en 7/9



the more debilitated elderly who experience greater difficulties
when performing physical exercises of tongue strengthening,
thus having lower gains. Thereby, increasing exercises through
motor imagination would help improve the effects of tongue
strength and limit the development of muscle fatigue in these
individuals.

The tongue strengthening exercise also demonstrated other
positive effects. In addition to increasing the organ strength,
some studies observed that strength training causes a significant
increase in the tongue volume of the elderly?), as well as in the
suprahyoid muscle volume, as reported by Park et al.®. Such
an effect of tongue training on another muscle can be explained
by the anatomical relationship between these structures, that is,
during the tongue elevation movement, when pressing the hard
palate, the suprahyoid muscles are also contracted, causing the
floor of the mouth and the hyoid bone to elevate®”. Therefore,
all these structures would be subject to some change during the
tongue muscle training.

Namiki et al.?® found such a significant increase in the anterior
and superior movement of the hyoid bone and in the opening of
the upper esophageal sphincter after the tongue strengthening
exercises. The increase in the former item is also related to a
higher strength of the suprahyoid muscle since it also acts in
opening the upper esophageal sphincter®®.

All these mechanisms are essential for safe and effective
swallowing since during the pharyngeal swallowing phase these
actions must occur competently to avoid complications, such
as food stasis or alteration in the airway protection mechanism.

Namiki et al.?? observed other positive effects on swallowing.
Elderly individuals with signs of presbyphagia had a reduction
in food residues in piriform sinuses and in penetration and
aspiration scale scores. All these effects were attributed to a
higher tongue strength and superior excursion of the hyoid bone.
Robbins et al.!h) also observed the effects of tongue strength
exercise on the penetration and aspiration scale; however, the
elderly in their study no longer had these conditions before
performing the exercises. Therefore, changes in the scale were
no longer expected.

Robbins et al.” and Szynkiewicz et al.®® also reported an
increase in swallowing strength after tongue muscle training.
Such finding was correlated to the principle of neuroplasticity
transfer, in which the increase in volume and tongue muscle
mass after exercises provides a more qualified structure to
perform an efficient swallowing movement, as well as changes in
neuroplasticity associated with an improved oral motor function‘”.

Other effects of tongue strength exercises reported for
the elderly were improvement in tongue motor skills in
diadochokinesis tests®?, increase in the tongue thickness!?,
significant increase in the thickness of the suprahyoid muscles®
, and higher salivary flow rate®".

Furthermore, Namiki et al.?® observed a significant increase
in the anterior and superior movement of the hyoid bone when
opening the upper esophageal sphincter, and a decrease in the
pharyngeal transit time and the scale of proportion of residues
in pyriform sinuses. Robbins et al.!"” and Szynkiewicz et al.?®
also observed an increase in maximum swallowing pressures.

However, based on all these data, it is possible that tongue
strengthening exercises promote important benefits not only in
this musculature but concomitantly in mastication and swallowing
functions. In addition, it can also prevent or even reverse the
progressive loss of strength and tongue muscle mass caused by aging.

Thereby, tongue strengthening exercises for speech-language
pathology practice is even more clinically relevant, being
essential for a speech-language pathology follow-up at this
stage of life through guidance and monitoring of exercises for
a better quality of life for the elderly population.

Finally, it is worth emphasizing that the data herein are based
on healthy subjects; therefore, the effects of tongue strengthening
exercises may differ in individuals with orofacial myofunctional
alterations or due to some structural or neurological alteration.

CONCLUSION

Overall, this literature review described the tongue strength
training protocols and their effects on healthy adults and the
elderly, focusing on the latter age group. We found positive
evidence regarding the effects of training, such as higher tongue
strength in all studies analyzed, as well as the maintenance of this
strength after a short detraining period. A notable finding was
the effectiveness of a less intense training protocol in providing
greater results in tongue strength for the elderly, as well as the
possibility of tongue strengthening exercises reversing the
progressive loss of strength and muscle mass caused by aging.
However, it is worth emphasizing that due to the small number of
studies on the elderly and the methodological variability applied
in the studies, our findings must be interpreted with caution.
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