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Abstract

In health-related research, an increasing number of clinical assessment tools are translated
and cross-culturally adapted for cross-national and cross-cultural studies and comparisons.
However, when translating and cross-culturally adapting clinical assessment tools for use
across new countries, cultures, or languages, we must follow a thorough method to reach
semantic, idiomatic, experiential, and conceptual equivalences between translated and orig-
inal versions. Therefore, in this study, we translated and cross-culturally adapted the Proto-
colo MBGR (Marchesan, Berretin-Felix, Genaro, and Rehder) from Brazilian Portuguese
into English, following international guidelines, and named it “MBGR Protocol.” To verify its
content validity, we used the Content Validity Index. Results indicated excellent content
validity: a Scale-Content Validity Index of 0.96 and 97% of all translation units with an ltem-
Content Validity Index of 1.00. Also, to prove its face validity and confirm whether it worked
in the target population’s linguistic-cultural setting, we used it with 35 subjects. Again, results
demonstrated excellent face validity: in the pretest, 91% of all translation units were consid-
ered comprehensible and clear; in the pilot test, 98% of all translation units were considered
comprehensible and clear. Thus, we concluded that the MBGR Protocol is promising to
enhance the uptake of studies in Orofacial Myology worldwide and support researchers and
health professionals in assessing and diagnosing orofacial myofunctional disorders in chil-
dren, adolescents, adults, and the elderly. Also, it may support evidence-based practice and
assist in standardizing assessment and diagnostic criteria. The MBGR Protocol should
have its psychometric properties tested before being used in clinical practice or scientific
research. Therefore, future studies are needed, and collaborations among researchers from
South and North American countries are encouraged to create an international network and
advance with knowledge and skills in the Orofacial Myology discipline.
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Introduction

As a field of study and research, Orofacial Myology aims to promote an understanding of the
stomatognathic system [1]. The stomatognathic system consists of a complex and interdepen-
dent set of organs, tissues, and structures and performs functions such as phonation, chewing,
breathing, and swallowing [1, 2]. Orofacial Myology, therefore, is the specialty area dedicated
to the study, prevention, assessment, diagnosis, and treatment of orofacial myofunctional dis-
orders (OMDs), that is, of congenital or acquired changes in organs, tissues, and structures of
the mouth, face, and neck regions, and stomatognathic functions [1].

Common signs and symptoms of OMDs may include (a) open mouth resting posture; (b)
structural abnormalities, such as restricted lingual frenulum; (c) dental abnormalities, such as
anterior or posterior open bite, excessive anterior overjet, and underbite; (d) abnormal tongue
resting posture, such as tongue forward; (e) abnormal breathing patterns; (f) distorted produc-
tions of /s/ and /z/ sounds, often with an interdental lisp; (g) abnormal linguodental articula-
tory placement for /t/, /d/, /1/, and /n/ sounds; (h) drooling and poor oral control; (i)
nonnutritive sucking habits, such as pacifier, finger, thumb, or tongue sucking; (j) lack of a
consistent linguopalatal seal during liquid, solid, and saliva swallows; (k) chewing difficulties;
and (1) asymmetry of the face [3-16]. Therefore, OMDs can negatively impact orofacial pos-
tures and functions, leading to additional health problems and significantly lowering patients’
quality of life [6, 17].

In Brazil, Orofacial Myology consolidated itself as a field of study and research through the
interdisciplinarity between Speech-Language Pathology and Dentistry, especially Orthodontics
[18]. In 1976, Brazilian speech-language pathologists (SLPs) developed the earliest national
research paper on Orofacial Myology; soon after, in the 90s, research on the subject escalated
[18]. In 1996, the Brazilian Federal Council of Speech-Language Pathology and Audiology rec-
ognized Orofacial Myology as a specialty of Speech-Language Pathology [18]. So, university
graduate and training courses in Orofacial Myology multiplied across the country, and simul-
taneously, the number of national research papers on the subject also increased [18].

In the United States (US), Orthodontics has also strongly influenced the Orofacial Myology
area [19]. In the early 20th century, dentists developed the first national research papers on
Orofacial Myology, and in the 60s, SLPs also developed their earliest reports on the subject
[19, 20]. However, Orofacial Myology is not recognized as a specialty of Dentistry or Speech-
Language Pathology in the US; hence, no North American university graduate or training
course offers a degree in the discipline [17, 19, 21]. Hanson and Mason explain that profession-
als from different health areas, such as dentists, SLPs, physical therapists, and doctors, can
work as orofacial myologists if certified by the Academy of Orofacial Myofunctional Therapy
(AOMT) or the International Association of Orofacial Myology (IAOM) [17, 22]. Dentists, for
example, can look at patients’ teeth and jaw movements; SLPs can assess patients’ speech and
how they swallow and breathe; physical therapists can focus on improving the strength, posi-
tioning, and coordination of patients’ mouth and neck muscles; and doctors can test for aller-
gies and check patients’ tonsils and adenoids. Thus, due to the decentralization of the area,
interest in developing scientific research on Orofacial Myology in the United States has only
emerged in recent years [19].

Research topics in Orofacial Myology are various. For example, in Brazil, since 2002, the
Orofacial Myology Committee of the Brazilian Society of Speech-Language Pathology and
Audiology has been committed to conducting scientific research on the development of orofa-
cial myofunctional assessment tools aiming at standardizing clinical assessment in Orofacial
Myology [23]. Likewise, in the United States, since 2005, the American Speech-Language-
Hearing Association (ASHA) has commended that health professionals use clinical assessment
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tools to ensure evidence-based practice and support standardizing assessment and diagnostic
criteria in Orofacial Myology [24]. Felicio and colleagues explain that a standardized clinical
assessment in Orofacial Myology is imperative as it identifies subjects’ OMDs and determines
the classification and frequency of these disorders in different pathologies, age groups, and
populations [2].

Accordingly, some Brazilian researchers have developed clinical assessment tools that per-
mit relating orofacial myofunctional conditions to numerical scores or scales [6, 7, 25-30]. So,
they have developed four orofacial myofunctional assessment tools for individuals over six
years old: the Protocol of Orofacial Myofunctional Evaluation with Scores (OMES) [6] and its
expanded version [7]; and the Protocolo de Avaliagdo Miofuncional Orofacial MBGR [25, 30]
and its updated version [26]. Also, they have developed two orofacial myofunctional assess-
ment tools for infants and preschoolers: the Expanded Protocol of Orofacial Myofunctional
Evaluation with Scores for Nursing Infants (OMES-E Infants) [27] and the MMBGR Protocol
—Infants and Preschoolers [28, 29].

In the United States, still due to the decentralization of clinical practice and scientific
research on Orofacial Myology, clinical assessment tools for assessing and diagnosing OMDs
come from different health areas [31, 32]. So, as an immediate result, North American orofa-
cial myologists can utilize clinical assessment tools common to dentists, dental hygienists,
SLPs, doctors, and other disciplines touching the stomatognathic system [32]. As a secondary
result, however, they have no “gold standard” clinical assessment tools for assessing and diag-
nosing OMDs [32].

Considering the above-mentioned, researchers acknowledge Brazil as a leader in develop-
ing scientific research and clinical assessment tools in Orofacial Myology and acquiesce that
Brazilian technical and scientific knowledge on the subject is of worldwide interest [19, 21].
Even today, Brazil is the first and only country to have the Federal Council recognizing Orofa-
cial Myology as a specialty area of Speech-Language Pathology [21]. Thus, writing and publish-
ing Brazilian technical and scientific knowledge in Orofacial Myology only in Portuguese is
not conducive as it restricts it from the international scientific scenario [33]. Also, since the
second half of the 20th century, English has been the lingua franca of science [33].

Statistical data validate the last statement. By analyzing the journals indexed in the Web of
Science database in 2020, it is possible to observe that only 7.7% of German papers were writ-
ten in German, and only 5.3% of French papers were written in French [33]. Also, only 2.3%
of Italian papers were written in Italian, and only 3% of Portuguese papers were written in
European Portuguese [33]. In Spanish-speaking countries, these percentages are slightly
higher: 12% of Mexican papers, 13% of Spanish papers, 16% of Chilean papers, and 20% of
Argentinian, Colombian, and Peruvian papers were written in Spanish [33]. The data in Brazil
are closer to the rest of Latin America: 12% of Brazilian research papers were written in Brazil-
ian Portuguese [33]. When this analysis is extended, the result is forthright: 90% of the science
published on the Web of Science in the last twenty years is written in English [33].

Accordingly, some Brazilian researchers have also translated their scientific research and
clinical assessment tools in Orofacial Myology into English [6, 7, 10, 27-29, 34-38]. Therefore,
this study aimed to translate and cross-culturally adapt the Protocolo de Avaliagdo Miofuncio-
nal Orofacial MBGR [26] from Brazilian Portuguese into English, following the guidelines pro-
posed by Beaton and colleagues [39]. As a result, this study may enhance the uptake of studies
in Orofacial Myology worldwide and support researchers and health professionals in assessing
and diagnosing OMDs in children, adolescents, adults, and the elderly. Also, it may support
evidence-based practice and assist in standardizing assessment and diagnostic criteria in Oro-
facial Myology.
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Materials and methods

This descriptive and methodological study addresses the translation and cross-cultural adapta-
tion of the Protocolo MBGR from Brazilian Portuguese into English.

Ethical considerations

This study was approved by the Institutional Review Board of the Bauru School of Dentistry—
University of Sdo Paulo (USP). Also, written permission to translate and cross-culturally adapt
the Protocolo MBGR into English was obtained from its developers, and written informed con-
sent was obtained from all participants.

Protocolo MBGR

The Protocolo de Avaliagio Miofuncional Orofacial MBGR (Marchesan, Berretin-Felix, Gen-
aro, and Rehder) assesses and diagnoses OMDs in children, adolescents, adults, and the
elderly; it includes an Orofacial Myofunctional Clinical History and an Orofacial Myofunc-
tional Clinical Examination with Scores [26]. The Orofacial Myofunctional Clinical History
collects information on the patient’s personal and medical history, and the Orofacial Myofunc-
tional Clinical Examination with Scores examines the patient’s mouth, face, and neck regions
and stomatognathic functions [26].

The assessment tool allows for determining the normal reference values of OMDs in
healthy individuals, analyzing the characteristics of OMDs in patients, and differentiating
healthy individuals from patients. Additionally, its scoring system permits relating orofacial
myofunctional conditions to numerical scores and determining the severity of OMDs [26].

The Protocolo MBGR has been widely used in Brazilian SLPs’ clinical practice and national
scientific research on Orofacial Myology [9, 35, 36, 40-56]. Moreover, it was validated for indi-
viduals with temporomandibular disorders [38] and adapted and validated for individuals
with cleft lip and palate [37].

Process of translation and cross-cultural adaptation of the Protocolo MBGR
into English

The process of translation and cross-cultural adaptation of the Protocolo MBGR into English
followed the guidelines recommended by Beaton et al. [39] and consisted of six stages as
follows:

Translation

Two native English translators independently translated the original Portuguese version of the
Protocolo MBGR into English (T1 and T2). The T1 translator had extensive experience trans-
lating health-related content, including content in speech-language pathology, and was aware
of the purpose of the study. Conversely, the T2 translator had little experience translating
health-related content and was unaware of the purpose of the study.

Synthesis of the translations

The translators and a recording observer synthesized the translations (T1 and T2) into one
common translation (T12). The recording observer was a native Portuguese translator with
extensive experience translating health-related content, including content in speech-language
pathology.

First, they compared the translations (T1 and T2) based on the original Portuguese version
of the Protocolo MBGR and highlighted the translation units considered dubious or debatable.
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Next, the translators, the recording observer, and the researcher met to discuss, review, and
adjust all highlighted translation units. The researcher was also a native Portuguese translator
with extensive experience translating health-related content, including content in speech-lan-
guage pathology.

Back-translation

Working from T12 and blinded to the original Portuguese version of the Protocolo MBGR, two
native Portuguese translators independently produced two back-translations (BT1 and BT2)
into Brazilian Portuguese. Both back-translators had extensive experience translating health-
related content, including content in speech-language pathology, and were aware of the pur-
pose of the study.

Expert committee

The four translators, the recording observer, and two SLPs analyzed all translations (T1, T2,
T12, BT1, and BT2), established the pre-final English version of the assessment tool for field
testing, and proved its content validity. The SLPs were native Portuguese speakers fluent in
English.

First, the experts individually analyzed all translations considering semantic, idiomatic,
experiential, and conceptual equivalences [39] and scored each translation unit as “1 = not
equivalent,” “2 = somewhat equivalent,” “3 = quite equivalent,” or “4 = highly equivalent,”
according to the Content Validity Index (CVI) [57]. They also suggested better translations for
all translation units scored as “1” or “2.”

» «

The CVI allowed us to evaluate each translation unit independently by calculating its Item-
Content Validity Index (I-CVI). To calculate the I-CVI, we divided the cumulative frequency
of scores “3” and “4” of each translation unit by the total number of experts. It also allowed us
to determine an overall average of the I-CVTI scores for the assessment tool by calculating its
Scale-Content Validity Index (S-CVI). To calculate the S-CVI, we added all translation units
scored as “3” and “4” by all experts and divided this sum by the total number of translation
units. As recommended, an I-CVI value of 0.78 or above and an S-CVI value of 0.90 or above
were considered acceptable [57, 58].

Next, the experts and the researcher met to discuss, review, and adjust all translation units
scored as “1” or “2” and all translation units with an I-CVI lower than 0.78. A methodologist, a
native Portuguese translator with extensive experience translating health-related content,
including content in speech-language pathology, mediated this meeting.

Test of the pre-final version

We used the pre-final English version of the Protocolo MBGR with subjects of the study’s target
population, established its final English version, and proved its face validity. This stage was
held at the University of South Florida (USF) in Tampa, United States of America, and was
divided into two phases: pretest and pilot test.

In the pretest, we tested the pre-final English version of the Protocolo MBGR. To do so, 20
SLPs analyzed the pre-final English version of the assessment tool to verify whether it worked
in their linguistic-cultural setting. We asked them to provide feedback on its clarity and
interpretability. So, they read the pre-final English version of the assessment tool and searched
for misunderstandings. Then, they highlighted the translation units that did not make sense to
them and the ones that made sense to them but sounded weird or unusual and for which they
could think of a better term. They also wrote comments explaining why they highlighted each
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translation unit. The SLPs were native English speakers. Fifteen of them were enrolled in some
USF Graduate Programs, and five of them were USF professors.

Next, two speech-language pathology professors and the researcher met to discuss, review,
and adjust all highlighted translation units. One professor was a native English speaker. The
other professor was a native Portuguese speaker fluent in English who had been living and
teaching in the United States of America for about ten years.

In the pilot test, we retested the pre-final English version of the Protocolo MBGR. To do so,
15 other SLPs analyzed the adjusted pre-final English version of the assessment tool to verify
whether it worked in their linguistic-cultural setting. We asked them to provide feedback on
its clarity and interpretability. So, they participated in a training workshop conducted by one
of the developers of the Protocolo MBGR and approved by ASHA as an ASHA Continuing
Education program. They worked in pairs and administered the adjusted pre-final English ver-
sion of the Protocolo MBGR to each other.

Meanwhile, they searched for misunderstandings. They highlighted the translation units
that did not make sense to them and the ones that made sense to them but sounded weird or
unusual and for which they could think of a better term. They also wrote comments explaining
why they highlighted each translation unit. The SLPs were native English speakers and were all
ASHA members.

Then, the two speech-language pathology professors and the researcher met to discuss,
review, and adjust all highlighted translation units.

Submission of documentation to the coordinating committee for appraisal
of the adaptation process

A coordinating committee of two USP professors proofread the final English version of the
assessment tool and appraised the reports on all the methodological stages of its translation
and cross-cultural adaptation process. One professor was a native Portuguese speaker fluent in
English. The other professor was a native Portuguese translator with extensive experience
translating health-related content, including content in speech-language pathology.

Results

The Protocolo MBGR was translated and cross-culturally adapted from Brazilian Portuguese
into English, according to the guidelines recommended by Beaton et al. [39], and named
“MBGR Protocol.”

The assessment tool was developed for the exclusive use of healthcare professionals, such as
SLPs, dentists, dental hygienists, and doctors. Therefore, considering the level of education
and information of its administrators, its language is quite specialized. That said, during its
translation and cross-cultural adaptation procedure, we strived to ensure that the language of
its final English version was also specialized.

Process of translation and cross-cultural adaptation of the Protocolo MBGR
into English

Translation. We observed that T1 and T2 achieved similar results but differed signifi-
cantly regarding specialized terminology.

The two native English translators independently translated 1,618 translation units from
Brazilian Portuguese into English. Of these 1,618 translation units, 1,148 (71%) were translated
the same in T1 and T2, and 470 (29%) were translated differently. Most translation units trans-
lated differently were different English equivalents for one same Portuguese translation unit;
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for example, “dairy” and “milk and derivatives” were English equivalents for “leite e derivados,”
and “breathing” and “respiration” were English equivalents for “respiragdo.” Additionally,
“chewing” and “mastication” were English equivalents for “mastigacdo,” and “observe the
patient standing barefoot” and “observe the patient standing without shoes” were English
equivalents for “observar o paciente em pé e sem calgado.”

However, some of these translation units differed significantly regarding specialized termi-
nology. For example, the T1 translator translated “postura anteriorizada da cabe¢a” as “for-
ward head posture” (specialized terminology), and the T2 translator translated it as “anterior
head posture” (literal translation). Similarly, the T1 translator translated “postura anteriorizada
dos ombros” as “rounded shoulders” (specialized terminology), and the T2 translator translated
it as “anterior shoulder posture” (literal translation).

Thus, we assumed that, when it came to specialized terminology, the experience and aware-
ness of the translator were indispensable. Also, we presumed that the translations produced by
the experienced and informed translator provided appropriate and reliable cross-cultural
adaptations from a clinical perspective.

Synthesis of the translations. Because T1 and T2 achieved similar results, the translators
and the recording observer synthesized them into T12 with no significant issues; few adjust-
ments were necessary.

Of those 1,148 translation units translated the same in T1 and T2, 18 (1%) needed adjust-
ments. Also, of those 470 translation units translated differently, 64 (4%) needed adjustments.
Thus, the translators, the recording observer, and the researcher adjusted some translation
units to eliminate misunderstandings; for example, both translators translated “amamentagdo”
as “breastfeeding,” but it referred to both breastfeeding and bottle-feeding, so they changed it
to “breast and bottle feeding.”

They also adjusted some translation units to ensure the use of specialized terminology. For
example, the T1 translator translated “zumbido” as “ear ringing,” and the T2 translator trans-
lated it as “buzzing.” Still, they changed it to “tinnitus” because, although “ear ringing” and
“buzzing” were English equivalents for “zumbido,”
minology in speech-language pathology and audiology contents.

tinnitus” was the recurrent specialized ter-

Furthermore, of those 470 translation units translated differently, 335 (21%) remained as in
T1, and 60 (4%) as in T2. Most of these translation units remained as in T1 because, again,
some of them differed significantly regarding specialized terminology; for example, the T1
translator translated “md oclusdo” as “malocclusion” (specialized terminology), and the T2
translator translated it as “bad occlusion” (literal translation). Similarly, the T1 translator
translated “asas do nariz” as “nasal alae” (specialized terminology), and the T2 translator trans-
lated it as “nose wings” (literal translation).

Therefore, considering the level of education and information of the administrators of the
assessment tool, we considered it necessary to ensure the use of specialized terminology in
T12. Furthermore, we concluded that the translation produced by the experienced and
informed translator provided appropriate and reliable cross-cultural adaptations from a clini-
cal perspective.

Back-translation. We observed that BT1 and BT2 achieved similar results, yet by compar-
ing them with the original Portuguese version of the Protocolo MBGR, we found misunder-
standings in T12.

Working from T12 and blinded to the original Portuguese version of the assessment tool,
the two native Portuguese translators independently translated 1,618 translation units from
English into Brazilian Portuguese. Of these 1,618 translation units, 1,174 (72.5%) were trans-
lated the same in BT1 and BT2, and 444 (27.5%) were translated differently. Most translation
units translated differently were different Portuguese equivalents for one same English
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translation unit; for example, “frénulo lingual” and “frénulo da lingua” were Portuguese equiva-
lents for “tongue frenulum,” and “hdbitos posturais” and “hdbitos de postura” were Portuguese
equivalents for “posture habits.” Also, “some todas as pontuagoes” and “some todos os pontos”
were Portuguese equivalents for “add all scores,” and “comissura dos ldbios” and “comissura
labial” were Portuguese equivalents for “commissure of the lips.”

However, by comparing BT'1 and BT2 with the original Portuguese version of the Protocolo
MBGR, we found misunderstandings in T12. First, the T1 translator translated “espirros em
salva” as “uncontrolled sneezing,” and it remained as “uncontrolled sneezing” in T12. Then,
the BT2 translator translated “uncontrolled sneezing” as “espirros sem controle.” “Espirros sem
controle” in BT2 was equivalent to “uncontrolled sneezing” in T12, but “espirros sem controle”
in BT2 was not equivalent to “espirros em salva” in the original Portuguese version of the Pro-
tocolo MBGR. Therefore, we observed that the BT2 translator translated “espirros sem controle”
correctly, but “uncontrolled sneezing” in T12 needed to be adjusted because it was not equiva-
lent to “espirros em salva” in the original Portuguese version of the assessment tool. So, we
changed it to “repeated sneezing.”

Similarly, first, the T1 translator translated “reprovagées (escolares)” as “failures,” and it
remained as “failures” in T12. Then, the BT1 translator translated “failures” as “falhas.” “Fal-
has”in BT1 was equivalent to “failures” in T12, but “falhas” in BT1 was not equivalent to
“reprovagdes” in the original Portuguese version of the Protocolo MBGR. Therefore, again, we
observed that the BT1 translator translated “falhas” correctly, but “failures” in T12 needed to
be adjusted because it was not equivalent to “reprovagdes” in the original Portuguese version of
the assessment tool. So, we changed it to “grade retentions.”

Therefore, by indicating unclear wording, the back-translation stage was a validity-checking
process to ensure that T12 was equivalent to the original Portuguese version of the Protocolo
MBGR.

Expert committee

The expert committee established the pre-final English version of the Protocolo MBGR for field
testing, proved its content validity, and ensured that it attained semantic, idiomatic, experien-
tial, and conceptual equivalences with its original Portuguese version.

The four translators, the recording observer, and the two SLPs individually scored each of
the 1,618 translation units as “1 = not equivalent,” “2 = somewhat equivalent,” “3 = quite
equivalent,” or “4 = highly equivalent,” according to the CVI. Of these 1,618 translation units,
1,566 (97%) were scored as “3” or “4” by all experts and achieved an I-CVI of 1.00. Also, 39
(2%) translation units were scored as “1” or “2” by at least one expert and achieved an I-CVT of
0.85. Moreover, 13 (1%) translation units were scored as “1” or “2” by multiple experts and
achieved an I-CVI lower than 0.78.

As recommended by Polit and Beck [57], the experts and the researcher adjusted all transla-
tion units scored as “1” or “2” and all translation units with an I-CVI lower than 0.78. Most
adjustments aimed to convert the units of measurement from the metric system to the imperial
system; they changed meters and centimeters to feet and inches and kilograms and grams to
pounds. Also, they adjusted some translation units to ensure the use of specialized terminol-
ogy. For example, they changed “reduced nasal use” (literal translation of “uso reduzido nasal”)
to “hyponasality” (specialized terminology) and “excessive nasal use” (literal translation of
“uso excessivo nasal”) to “hypernasality” (specialized terminology).

Therefore, we established the pre-final English version of the Protocolo MBGR for field test-
ing and confirmed its content validity with an S-CVI of 0.96 and 97% of the translation units
with an I-CVT of 1.00. Furthermore, considering the level of education and information of the

» «
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administrators of the assessment tool, we considered it necessary to ensure the use of special-
ized terminology in its pre-final English version.

Test of the pre-final version

All 35 SLPs participating in this stage reported that the pre-final English version of the Proto-
colo MBGR and its adjusted version were comprehensive and clear.

In the pretest, the 20 SLPs provided feedback on the clarity and interpretability of the pre-
final English version of the assessment tool. First, they read its 1,618 translation units and
searched for misunderstandings. Then, they highlighted the translation units that did not
make sense to them and the ones that made sense to them but sounded weird or unusual and
for which they could think of a better term. Also, they wrote comments explaining why they
highlighted each translation unit. As a result, 145 (9%) translation units were highlighted.

As mentioned, the two speech-language pathology professors and the researcher adjusted
all highlighted translation units. Most adjustments aimed to ensure the use of specialized ter-
minology. Considering the translation units related to loudness, for example, they changed
“strong” (literal translation of “forte”) to “loud” (specialized terminology) and “weak” (literal
translation of “fraco”) to “quiet” (specialized terminology).

Similarly, they changed “absence of sound production as a baby” (literal translation of
“auséncia de produgio de sons quando bebé”) to “delayed babble” (specialized terminology),
“took long to start speaking” (literal translation of “demorou a falar”) to “delayed onset of
speech” (specialized terminology), and “took long to start elaborating sentences” (literal trans-
lation of “demorou a elaborar frases”) to “delayed onset of language” (specialized terminology).

Then, in the pilot test, the other 15 SLPs provided feedback on the clarity and interpretabil-
ity of the adjusted pre-final English version of the Protocolo MBGR. They participated in a
training workshop, and working in pairs, they administered it to each other. Meanwhile, they
analyzed its 1,618 translation units and searched for misunderstandings. They highlighted the
translation units that did not make sense to them and the ones that made sense to them but
sounded weird or unusual and for which they could think of a better term. Also, they wrote
comments explaining why they highlighted each translation unit. As a result, 36 (2%) transla-
tion units were highlighted.

Again, the two speech-language pathology professors and the researcher adjusted all
highlighted translation units. Most adjustments aimed to ensure the use of specialized termi-
nology. Considering the translation units related to voice, for example, they changed “weak-
ness” (literal translation of “fraqueza”) to “hypophonia” (specialized terminology) and
“muteness” (literal translation of “mudez”) to “aphonia” (specialized terminology). Similarly,
they adjusted “lateral dominance” (literal translation of “domindncia lateral”) to “handedness”
(specialized terminology).

Therefore, we tested and retested the pre-final English version of the Protocolo MBGR,
established its final English version, and confirmed its face validity. Furthermore, considering
the level of education and information of the administrators of the assessment tool, we consid-
ered it necessary to ensure the use of specialized terminology in its final English version.

Submission of documentation to the coordinating committee for appraisal
of the adaptation process

The coordinating committee proofread the final English version of the Protocolo MBGR and
appraised the reports on all methodological stages of its translation and cross-cultural adapta-
tion process. They concluded that all methodological stages were conducted appropriately. No
further adjustments were necessary.
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Discussion

Following international guidelines [39], we successfully translated and cross-culturally adapted
the Protocolo de Avaliagao Miofuncional Orofacial MBGR [26] from Brazilian Portuguese into
English. The newly translated and cross-culturally adapted MBGR Protocol demonstrated
excellent content and face validity. Below, we discuss the essential aspects of its translation and
cross-cultural adaptation procedure.

Studies have examined the prevalence of OMDs in various population sub-groups [10, 16,
59-64] and pointed to a high prevalence of OMDs (38%) in the general population and an
even higher one (81%) in children with speech and articulation problems. Studies have also
indicated that OMDs can negatively impact orofacial postures and functions and significantly
lower patients’ quality of life [6, 17, 34]. However, despite its relevance, scientific research on
Orofacial Myology is basically conducted in Brazil and some European countries, such as Por-
tugal and Spain [19]. Therefore, since most scientific research on Orofacial Myology is devel-
oped in Brazilian Portuguese, an increasing number of orofacial myofunctional assessment
tools have been translated into English or other languages to allow for cross-national and
cross-cultural studies and comparisons [2, 6, 7, 27-29].

In fact, to date, few orofacial myofunctional assessment tools developed in Brazilian Portu-
guese have been used in cross-national and cross-cultural studies [65-67]; nevertheless, this is
likely to change given the increasing collaboration and connections between South American,
European, and North American countries.

To translate and cross-culturally adapt a clinical assessment tool for use in a new country,
culture, or language, we must follow a thorough method to reach semantic, idiomatic, experi-
ential, and conceptual equivalences between its translated and original versions [39, 68].
Accordingly, researchers have developed thorough translation and cross-cultural adaptation
guidelines to maximize the attainment of these equivalences and maintain the content validity
of the clinical assessment tool across cultures [39, 68, 69]. Most Brazilian researchers, however,
have not followed guidelines when translating and cross-culturally adapting orofacial myo-
functional assessment tools [6, 7, 27-29]. Therefore, the core strength of this study is its rigor-
ous translation and cross-cultural adaptation procedure, consisting of translations and
synthesis of translations, back-translations, expert committee review, pretesting, and a process
audit [39].

In the translation stage, both translators had English as their mother tongue and were fluent
in Portuguese [39]. Also, the T1 translator had extensive experience translating health-related
content and was aware of the purpose of the study [39]. The T2 translator, on the other hand,
had little experience translating health-related content and was unaware of the purpose of the
study [39]. As a result, T1 provided appropriate and reliable cross-cultural adaptations from a
clinical perspective, and T2 reflected the colloquial English language.

During the synthesis of the translations, depending on the study’s target population, the
translation units of T12 tend to remain mostly as in T1 or mostly as in T2 [39]. For example,
in studies in which the target population consists of patients, it is common for the translation
units of T12 to remain mostly as in T2 precisely because it reflects the colloquial English lan-
guage. In this study, however, the target population consisted of healthcare professionals; so,
considering their education and information levels, the translation units of T12 remained
mostly as in T1 because it provided appropriate and reliable cross-cultural adaptations from a
clinical perspective, especially regarding specialized terminology.

In the back-translation stage, both translators had Portuguese as their mother tongue and
were fluent in English [39]. Beaton and colleagues also suggested that back-translators should
have little experience translating health-related content and be unaware of the purpose of the
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study [39]. However, in this study, we worked with back-translators who had extensive experi-
ence translating health-related content and were aware of the purpose of the study. As
researchers and professional translators, we know that problems may arise in the different
stages of the translation and cross-cultural adaptation process. During the back-translation
stage, for example, if the back-translators lack experience or are blinded to the purpose of the
study, the result can be a lousy back-translation of a good translation [70, 71]. Therefore, the
obvious solution to this problem is to work with informed and experienced translators.

It is fundamental for the expert committee to be staffed by bilingual, multidisciplinary pro-
fessionals capable of revising all translation units of T1, T2, T12, BT1, and BT2 and resolving
all discrepancies found between these translation units and their original versions [39].
Besides, in this stage, it is fundamental to utilize a structured technique to resolve these dis-
crepancies [68]. So, in this study, considering the large number of translation units to be ana-
lyzed and evaluated and seeking to standardize how experts would analyze and evaluate all
these translation units, we used the CVI [57]. The CVI allowed us to evaluate each translation
unit independently by calculating its I-CV1, determine an overall average of the I-CVI scores
for the assessment tool by calculating its S-CVI, and decide which translation units would be
adjusted [57]. Additionally, it allowed us to confirm the content validity of the pre-final
English version of the Protocolo MBGR with an S-CVI of 0.96 and 97% of the translation units
with an I-CVI of 1.00 [57, 58].

In the fifth stage, to confirm whether the pre-final English version of the Protocolo MBGR
worked in the target population’s linguistic-cultural setting and prove its face validity, we used
it with 35 subjects. Since the assessment tool was developed for the exclusive use of healthcare
professionals and patients do not have access to it, we worked with healthcare professionals:
SLPs, in fact. Despite the number of subjects in the sample being in line with what is recom-
mended by Beaton et al. [39], we acknowledge that we should have included professionals
from different health areas in this stage because, in Brazil, SLPs are the most qualified profes-
sionals to work with Orofacial Myology [18]; in the United States, however, not only SLPs but
also dentists, dental hygienists, physical therapists, and doctors, can work with Orofacial Myol-
ogy if certified by AOMT or IAOM [17]. So, instead of working with SLPs who were ASHA
members, we should have worked with professionals from different health areas who were cer-
tified by AOMT or IAOM. Nevertheless, our approach successfully captured relevant cross-
cultural differences between Brazil and the United States and granted excellent cross-cultural
adaptations. In addition, SLPs’ considerations revealed remarkable insights, especially regard-
ing specialized terminology.

Furthermore, we divided the fifth stage into two phases: the pretest and the pilot test. The
pretest consisted of a theoretical approach in which the SLPs focused on evaluating the linguis-
tic content of the clinical assessment tool and identifying cross-cultural adaptation problems
by reading its pre-final English version. While the pilot test consisted of a practical approach
in which the SLPs got their hands on and identified cross-cultural adaptation problems that
were only possible to notice when administering the clinical assessment tool. This practical
approach was essential for the SLPs to develop the necessary psychomotor skills to administer
the MBGR Protocol.

The MBGR Protocol is promising to enhance the uptake of studies in Orofacial Myology
worldwide and support researchers and health professionals in assessing and diagnosing
OMDs in children, adolescents, adults, and the elderly. Also, it may support evidence-based
practice and assist in standardizing assessment and diagnostic criteria in Orofacial Myology.
However, the MBGR Protocol should have its psychometric properties tested before being
used in clinical practice or scientific research. Similar to its original Portuguese version, the
MBGR Protocol can be adapted and validated for use in specific settings, including individuals
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with orofacial pain, temporomandibular disorders, speech disorders, and cleft lip and palate,
for example. As already mentioned, the original Portuguese version of the Protocolo MBGR
was validated for individuals with temporomandibular disorders [38], and this was due to its
alignment with major consortia in temporomandibular disorders, including the International
Network for Orofacial Pain and Related Disorders Methodology (INfORM). Therefore, future
studies are needed, and collaborations among researchers from South and North American
countries are encouraged to create an international network and advance with knowledge and
skills in the Orofacial Myology discipline.

We understand that Brazilian technical and scientific knowledge in Orofacial Myology is of
worldwide interest. So, considering English is the lingua franca of science, we translated and
cross-culturally adapted the Protocolo MBGR into English. Still, as previously described in the
guidelines [39], it may be necessary to cross-culturally adapt some items of the MBGR Protocol
so that health professionals can use it in very specific settings. However, we believe that its spe-
cialized language will allow it to be used in these very specific settings without the need for
additional cross-cultural adaptations.
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