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ABSTRACT
Purpose: to identify the usage profile of mirrors and electromyographic biofeedback to 
support myofunctional therapy by speech-language-hearing therapists who work with 
oral-motor function in Brazil. 
Methods: a quantitative cross-sectional study with an online (SurveyMonkey) 
questionnaire, which was structured with questions on the use of mirrors and/or 
electromyographic biofeedback. A descriptive analysis was made, and the Mann-
Whitney U test and the chi-square test were applied (p < 0.05). 
Results: most professionals (23 [82.14%]) used mirrors, whereas only five (17.85%) 
used electromyographic biofeedback. The electromyographic biofeedback was used 
at some point with all age groups, to treat mastication and swallowing functions and 
facial mimics. Dysphagia and facial palsy were regularly or occasionally treated with it. 
The patients’ perception was significantly associated with the use of either instrument. 
The electromyographic biofeedback group showed a consensus among patients, while 
approximately half of the mirror group (12 [52.17%]) were indifferent to its use. 
Conclusion: the profile showed young adult professionals, who used national 
equipment. The findings reinforce the need for research on complementary therapeutic 
procedures in the field of oral-motor functions, particularly, electromyographic 
biofeedback. 
Keywords: Electromyography; Mirror Neurons; Speech Therapy; Feedback, Sensory; 
Speech, Language and Hearing Sciences
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INTRODUCTION

Various oral-motor control factors facilitate the 
rehabilitation process. Some of them are adequate 
assessments, the patient’s perception of their difficulty, 
assiduity, and the choice of proper methodologies to 
use in therapy. Hence, the patients’ awareness of their 
problem stands out, as it leads to greater adherence to 
the treatment and understanding of the right model of 
the function being addressed1.

Visual cues can be used to this end, given the 
physiological basis related to visual feedback – the 
mirror neurons. These are responsible for transforming 
sensory information into motor action by performing 
and observing motor gestures, which results in the 
process of learning by imitation2.

Instruments have been described as an aid in 
myofunctional treatment – e.g., surface electromy-
ography (SEMG), which has a complementary role in 
speech-language-hearing (SLH) diagnoses. When it 
contributes to orofacial therapy, it is used as electro-
myographic biofeedback (EB)3, which helps follow 
up, perceive, and reinforce changes in muscle physio-
logical processes and thus achieve behavior changes4. 
Its applicability in oral-motor functions has been 
described in cases of peripheral facial palsy, atypical 
swallowing, mouth-breathing, and temporomandibular 
joint disorders5. Moreover, the graph presented in the 
SEMG device helps patients understand better the 
muscle dynamics6. On the other hand, it has some 
limitations: it only picks up surface muscle activity 
and various methodologies are used regarding the 
intervention method, number of therapy sessions, and 
patient eligibility criteria7,8. 

Nevertheless, mirrors are still the most used strategy 
to provide visual support in myofunctional exercise in 
SLH clinical practice6. It has the advantage of being 
easily accessible and low-cost9 to both therapists and 
patients, although only the movement of the structures 
involved can be seen in it. 

Hence, mirror and EB usage profile by SLH thera-
pists still needs to be understood. Such a character-
ization would help better comprehend and explore the 
possibilities of use – especially of EB – in both research 
and clinical practice. Digital questionnaires are an 
alternative to research during a pandemic such as the 
current one10. Few SLH studies so far have used this 
methodology, and the existing ones mostly approach 
professionals, who answered forms in Google11,12 and 
via SurveyMonkey13.

Therefore, this study aimed at identifying the mirror 
and EB usage profile as a support to myofunctional 
therapy by SLH therapists who work with oral motor 
function in Brazil.

METHODS
This research was approved by the Human Research 

Ethics Committee of the Universidade Federal de Santa 
Maria (Federal University of Santa Maria – UFSM), 
Brazil (no. 23081.058738/2020-61), and complied with 
the norms in Resolution no. 466/2012. 

This is a quantitative cross-sectional study with a 
data survey. An online questionnaire investigated the 
use of EB and mirror, both alone and in combination, 
as support to myofunctional therapy. 

Before being administered, the questionnaire was 
assessed by eight judges experienced in oral-motor 
function. They analyzed its interfaces, presentation, 
question content, and answer options. After making the 
suggested adjustments, the instrument was structured 
in its final form in SurveyMonkey. This platform was 
chosen because it enables standardized construction 
and a single response per Internet Protocol (IP) 
address, thus avoiding duplicated answers by a single 
subject. 

The research link led to the presentation of the 
study and its eligibility criteria, namely: being an SLH 
therapist who worked with oral-motor function in Brazil. 
The following session presented an informed consent 
form (ICF) that ensured subjects were free to stop 
filling in the questionnaire without any problem. All 
research volunteers had access to an ICF and agreed 
to participate. 

To reach the research objective, the questionnaire 
structure first addressed sample characterization 
sociodemographic data, namely: age, year of gradu-
ation, occupation, and academic training. Then, the 
subjects were led to the session where they indicated 
the type of instrument they used in myofunctional 
therapy – whether mirror, EB, or both. Upon the 
alternative they chose, participants were directed to 
sessions on that specific instrument.

In the mirror session, SLH therapists were asked 
about the number of sessions in which it is used, in 
what moment of the therapy it is used, the patients’ 
perception of mirror use, the indication of home therapy 
exercises, and whether they knew EB, had access to 
SEMG, and were interested in learning about EB. 

If they chose EB in the questionnaire, SLH thera-
pists were asked how long they had been using it, 
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how they learned to use it, equipment information, 
frequency of use in the various age groups, functions, 
and pathologies, number of sessions in which they use 
EB, in what moment of the therapy it is used, whether 
they combine exercises and/or orofacial function with 
EB, the patients’ perception of the equipment use, and 
indication of home therapy exercises. If they chose both 
EB and mirror, SLH therapists answered the questions 
present in both sessions. 

The research was publicized through weekly 
messages on social media, message applications, 
and e-mails to SLH undergraduation and postgradu-
ation students and SLH therapists specialized in oral-
motor function. Data were collected between May and 
September 2021. 

A database was automatically created in Excel 
as questionnaires were answered. The data were 
then tabulated and adjusted for the study. Data were 
analyzed with descriptive analysis of the mean values, 
standard deviations, percentages, and frequency. After 
assessing the normality of the data, the Mann-Whitney 
U test and the chi-square test were applied to compare 
the types of instruments and analyze the association 
between variables. Values lower than 5% (p < 0.05) 
were considered significant. The analysis was made 
with Statistica 9.0.

RESULTS

A total of 28 Brazilian SLH therapists participated 
in the research – 23 (82.14%) answered they used 
the mirror as support to myofunctional therapy (Mirror 
Group – MG), whereas only five (17.85%) used a 
combination of EB and mirror (EB Group – EBG). As 
no one answered they used EB alone, the responses 
indicated below regarding EB were from the question-
naire session that addressed both EB and mirror.

The mean age of the total sample was 40.41 years 
(SD = 11.89); in MG, it was 38.62 years (SD = 11.72), 
and in EBG, 48.60 years (SD = 9.83).

As this was nationwide research, a territorial analysis 
was made. The Southeast Region of Brazil had the most 
participants, with 11 SLH therapists (39.28%), followed 
by the South, with 10 (35.71%), the Northeast, with four 
(14.28%), and the Central-West, with three (10.71%). 
The states with the most participants were Rio Grande 
do Sul, with 10 SLH therapists (35.71%), Minas Gerais, 
with five (17.85%), São Paulo with four (14.28%), and 
the Federal District, with three (10.71%).

The descriptive analysis categorizing professionals 
who used mirrors and EB is shown in Table 1. 
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The most frequent origins of referrals pointed out 
by participating SLH therapists are shown in Figure 1. 
They were free to choose more than one and indicate 
others that had not been presented. 

Oral-motor function was the most frequently reported 
specialization in SLH therapy. Nine SLH therapists 
(32.14%) earned their title from the Conselho Federal 
de Fonoaudiologia (Federal SLH Council), followed 
by specialization in another institution, with eight 
professionals (28.57%), master’s degree, with seven 
(25.00%), and doctoral degree, with five (17.85%).

Table 1. Overall and group characterization of the speech-language-hearing therapists   

Variables MG EBG Overall

Time since 
graduation

Graduation

Years, Mean (SD) 14.69 (12.33) 25.60 (9.04) 16.64 (12.41)
0 to 5 years, n (%) 7 (30.43) - 7 (25.00)
6 to 10 years, n (%) 2 (8.70) - 2 (7.14)
11 to 15 years, n (%) 5 (21.74) - 5 (17.85)
Over 16 years, n (%) 6 (26.09) 4 (80.00) 10 (35.71)
Over 30 years, n (%) 3 (13.04) 1 (20.00) 4 (14.28)

Specialization

Years, Mean (SD) 12.46 (8.33) 18.20 (4.81) 14.05 (7.84)
0 to 5 years, n (%) 3 (23.08) - 3 (10.71)
6 to 10 years, n (%) 2 (15.38) - 2 (7.14)
11 to 15 years, n (%) 3 (23.08) 2 (40.00) 5 (17.85)
Over 16 years, n (%) 5 (38.46) 3 (60.00) 8 (28.57)

Master’s

Years, Mean (SD) 18.15 (26) 17.80 (5.44) 18.05 (18.05)
0 to 5 years, n (%) 3 (23.08) - 3 (10.71)
6 to 10 years, n (%) 5 (38.46) 1 (20.00) 6 (21.42)
11 to 15 years, n (%) 1 (7.69) - 1 (3.57)
Over 16 years, n (%) 4 (30.77) 4 (80.00) 8 (35.71)

Doctoral

Years, Mean (SD) 23.67 (38.82) 8.20 (5.97) 16.63 (28.86)
0 to 5 years, n (%) 4 (66.67) 1 (20.00) 5 (17.85)
6 to 10 years, n (%) 1 (16.67) 2 (40.00) 3 (10.71)
11 to 15 years, n (%) - 2 (40.00) 2 (7.14)
Over 16 years, n (%) 1 (16.67) - 1 (3.57)

Employment relationship
Public, n (%) 7 (30.43) 2 (40.00) 9 (32.14) 
Private, n (%) 8 (34.78) 2 (40.00) 10 (35.71)
Autonomous, n (%) 8 (34.78) 1 (20.00) 9 (32.14)

Workplace

Outpatient, n (%) 11 (47.83) 2 (40) 13 (46.42)
Teaching, n (%) 5 (21.74) 2 (40) 7 (25.00)
Hospital, n (%) 4 (17.39) - 4 (14.28)
Clinic, n (%) 2 (8.70) - 2 (7.14)
Home, n (%) 1 (4.35) 1 (20) 2 (7.14)

Captions: MG = Mirror Group; EBG = Electromyographic Biofeedback Group; SD = standard deviation; n = number; % = percentage 
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learned in postgraduation (40%). They had been using 
EB for a mean of 10.60 years; the minimum was 4 years 
and the maximum was 15 years. 

As for the specificities of SEMG equipment used for 
EB, SLH therapists reported using those manufactured 
by Miotec®, along with Miotec-Suite and Biotrainer 
software. They used from two to eight channels 
per equipment, always with surface electrodes and 
disposable adhesives.

The EBG responses on EB use per age group, 
functions, and pathologies are shown in Table 2.

In MG, 17 (85%) of the 23 SLH therapists answered 
they knew EB, though only three (17.64%) had access 
to such an instrument. Moreover, 20 (89.95%) reported 
an interest in learning more about EB. As for the reason 
for such interest, 11 (55%) indicated complementary 
and auxiliary use in SLH therapy, five (25%) reported 
professional update, three (15%) mentioned the 
scientific evidence of its positive results, and one (5%) 
wanted it for research.

Most (three SLH therapists) learned about EB in 
courses (60%), while the others (two SLH therapists) 

Caption: SLH = Speech-Language-Hearing 

Figure 1. Patient referral characterization

Table 2. Frequency of use of electromyographic biofeedback per age group, function, and pathologies in the Electromyographic 
Biofeedback Group

Variables
Frequency of use

Never Occasionally Always

Age group, n (%)

Children 1 (20) 4 (80) -
Adolescents - 5 (100) -
Adults 1 (20) 3 (60) 1 (20)
Older people 1 (20) 3 (60) 1 (20)

Function, n (%)

Speech 4 (80) 1 (20) -
Mastication - 4 (80) 1 (20)
Swallowing - 3 (60) 2 (40)
Breathing 4 (80) 1 (20) -
Facial Mimics - 5 (100) -

Pathologies, n (%)

Dysphagia 2 (40) 1 (20) 2 (20)
TMD 3 (60) 2 (40) -
Orofacial Pain 3 (60) 2 (40) -
Facial Palsy 2 (40) 2 (40) 1 (20)

Captions: n = number; % = percentage; TMD = temporomandibular disorder
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The association between the number of sessions, 
the moment when mirrors and EB are used, and the 
patients’ perception of the use of these instruments 

is presented in Table 3. The patients’ perception was 
associated with the use of either instrument (p = 0.01) 
– most of them reported a greater interaction.

Table 3. Comparison between the Mirror and Electromyographic Biofeedback Groups regarding the number of sessions, moment of use, 
and patients’ perception

Variables MG EBG P
Number of sessions, mean (SD) 9.30 (5.66) 11.20 (10.98) 1.00 d

Moment of use, n (%)
3 momentsª 10 4

1.74 e2 momentsb 6 -
1 momentc 7 1

Patients’ perception, n (%)
Not manifested 11 -

0.01* e

Greater interaction 12 5

Captions: MG = Mirror Group; EBG = Electromyographic Biofeedback Group; SD = standard deviation; n = number; % = percentage;  
ª = beginning, middle, and end; b = middle and end, or beginning and end; c = beginning or middle; d = Mann-Whitney U test; e = chi-square test, *p < 0.05.  

The association between the indication of myofunc-
tional exercises (time and number of repetitions), the 
indicated frequency with which to do them at home 

(weekly and daily), and the types of instruments is 
shown in Table 4. 

Table 4. Comparison between the Mirror and Electromyographic Biofeedback Groups regarding the indication of myofunctional exercises 
(time and number of repetitions) and indicated frequency to do them at home (weekly and daily)

Exercises and Indication MG EBG p

Isometric, mean (SD)
Time 10.34 (4.94) 11.00 (5.47) 1.00 a

Number Repetitions 9.26 (5.41) 8.60 (7.73) 0.71 a

Isotonic, mean (SD) Number Repetitions 11.04 (6.40) 12.60 (7.33) 0.53 a

Isokinetic, mean (SD)
Time 8.78 (5.82) 11.00 (5.47) 0.84 a

Number Repetitions 9.04 (6.43) 8.60 (7.73) 0.52 a

Frequency at Home –  
per week, n (%)

2X 1 (4.35) -

0.70 b

4X 1 (4.35) -
5X 2 (8.70) -
6X 1 (4.35) -
7X 18 (78.26) 5 (100.00)

Frequency at Home –  
per day, n (%)

1X 4 (17.39) 2 (40.00)
0.57 b2X 6 (26.09) 1 (20.00)

3X 13 (56.52) 2 (40.00)

Captions: MG = Mirror Group; EBG = Electromyographic Biofeedback Group; SD = standard deviation; n = number; % = percentage; X = times;  
a = Mann-Whitney U test; b = chi-square test; *p = < 0.05.

DISCUSSION
This research was conducted to understand the use 

of visual support instruments to aid oral-motor function 
therapy. It is expected to have reached its objective as a 
scientific study, not only addressing the initial research 
issues but also raising in both authors and readers new 
questions for further investigation14.

The results indicate a predominance of oral-motor 
function specialists with various degree levels. Along 
with the rather young sample (mean of 40 years old) 
and the various postgraduate degrees, this suggests 
an effort to modernize their work in this field. It also 
indicates that most SLH therapists who work with oral-
motor function are young adults – which agrees with 
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other studies on complementary strategies associated 
with myofunctional therapy (such as photobiomodu-
lation), in which the mean ages were 4315 and 38 years 
old16.

Most professionals who participated in the research 
were from the Southeast Region of Brazil, while 
the least represented was the North Region. These 
findings may be influenced by both the number of oral-
motor function specialists who work in these regions 
(according to databases in the Conselho Federal de 
Fonoaudiologia)17 and their geography. Large urban 
areas offer greater and better opportunities to improve 
training and the use of state-of-the-art therapeutic 
instruments.

To understand myofunctional therapy more in depth, 
this study also aimed to find the profile of professionals 
who referred patients to SLH therapists. Teamwork is 
essential in the process of oral-motor function diagnosis 
and treatment and extremely important to successful 
therapies18. Most referrals to SLH therapists in this 
research came from dentists, followed by otorhinolar-
yngologists – which is similar to the profile of patients 
referred for SLH care in another study19. Nevertheless, 
many patients went to SLH clinics on their own initiative, 
raising in SLH therapists (in this case, particularly those 
who work with oral-motor function) questions on how 
much information and publicization of their specialty 
still need to reach other health professionals20.

Visual support instruments can be used during 
orofacial exercises in myofunctional therapy to help 
patients perceive the process6. Of the 28 participating 
SLH therapists, 23 (82.14%) used mirrors, while five 
(17.85%) used both EB and mirrors. The two instru-
ments work on the principle of activating mirror 
neurons, which are related to motor function control. 
These neurons are stimulated by the person’s obser-
vation and purpose in the movement; hence, they 
are related to the process of learning by imitation21. 
In health, particularly in motor rehabilitation, mirror 
neurons help in therapy22. There is a great interest of 
SLH therapists who use mirrors – 20 (89.95%) in this 
study – in learning more about EB and improving their 
technical basis for using instruments associated with 
myofunctional therapy. 

All SLH therapists who reported using EB do so with 
equipment manufactured by MIOTEC®, which widely 
spreads SEMG research nationwide23-26. International 
studies on this topic use other brands, such as 
MyoTrac®27 and VitalStim® Plus28, which provide EB and 
neuromuscular electrical stimulation. This is a different 

technique from EB, as it stimulates skeletal muscles 
with electrical impulses29.

Most SLH therapists who use EB have done so at 
some point in all age groups, as well as in mastication 
and swallowing functions and facial mimics. The 
most reported pathologies in which EB is regularly or 
occasionally used were dysphagia and facial palsy. 
In general, the literature on EB reports a recent use 
with adults and older people27,29,30, associated with 
neurological cases such as facial palsy31, dysphagia29, 
temporomandibular disorder7, and orofacial pain32. 
The indication and use of EB reported in this study 
by Brazilian SLH therapists agree with what has been 
recently researched and practiced internationally.

There was no significant difference between MG and 
EBG regarding the number of sessions and moments 
when they used the instruments. On the other hand, the 
patients’ perception was significantly associated with 
the use of either instrument (Table 3). In EBG, there was 
a consensus among patients on the positive support of 
EB, whereas, in MG, only half the patients reported a 
greater interaction thanks to the mirror. A recent study 
on EB8 used a questionnaire on the patients’ perception 
of swallowing with and without the support of EB. When 
asked what was good about the strategy, they reported 
the visual support to follow performance and progress, 
presenting them a goal to reach. Information in the 
literature, reinforced by data in this study, indicates that 
patients identify EB as an instrument that potentializes 
the objective of the therapy. This may or may not 
happen with the mirror, as it only shows the movement 
of structures in the stomatognathic system, while EB 
shows to patients the muscle dynamics in a graph3.

There was no significant association in the indication 
of weekly home myofunctional exercises. However, 
the indication to do them seven times a week was 
unanimous in EBG and recommended by most in MG. 
As for how often a day they should do the exercises, 
there was no consensus. Half EBG indicated once a 
day, and the other half, three times a day, whereas most 
of the MG indicated three times a day. This issue is also 
greatly discussed in the literature, as some studies 
found instructions for home exercises three times a day 
for more than three days a week33.

This research is rather important because it presents 
the profile of SLH therapists who use EB and mirrors. 
The desire of professionals who use mirrors to learn 
about EB stands out and may point to the need for 
strategies to teach the use of SEMG and EB in under-
graduate courses.  
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CONCLUSION
Most professionals who participated in this research 

used mirrors, rather than EB. Their mean age was 40 
years; most specializations were in oral-motor function, 
with titles granted by the Brazilian Federal Speech-
Language-Hearing Council; most worked in outpatient 
centers, and received patients referred by dentists and 
otorhinolaryngologists.

Many SLH therapists who use EB treat patients from 
various age groups. Similarly, all of them treat facial 
mimics, dysphagia, and facial palsy.

In the comparison of MG and EBG, the patients’ 
perception was significantly associated with the use 
of either instrument. In EBG, there was a consensus 
among patients on the positive effects of EB, while 
in MG only half identified the mirror as positive. 
Myofunctional exercises were unanimously recom-
mended seven times a week in EBG, which most of 
those in MG also did.

This study has important contributions to the liter-
ature on the topic. Nevertheless, further research on 
complementary therapeutic procedures, both EB and 
mirrors, in the field of oral-motor function are needed. 
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