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Introduction: The relationship between swallowing patterns and orofacial motor speech pro-
duction has been described in the literature; however, it remains insufficiently integrated into 
clinical practice and training in speech-language pathology. 
Objective: To explore speech therapists’ perceptions of the association between atypical swal-
lowing patterns and speech production in children, and to describe self-reported clinical 
knowledge and practices among Portuguese and French professionals. 
Methods: A mixed-methods design was employed, combining a literature review with a cross-
sectional online survey of 53 speech therapists (40 French, 13 Portuguese). The questionnaire as-
sessed professional background, knowledge of swallowing–speech relationships, intervention 
practices, and training adequacy. Data were analyzed using descriptive statistics and thematic 
content analysis. 
Results: Most participants (92.3% Portuguese; 57.5% French) reported that atypical swallowing 
influences speech production, mainly through altered lingual positioning affecting alveolar (/t/, 
/d/, /n/) and fricative (/s/, /z/, /ʃ/, /ʒ/) sounds. French clinicians predominantly worked in pri-
vate practice, while Portuguese clinicians were mainly in institutional settings. University training 
was widely considered insufficient, leading to high demand for continuing education. Multidisci-
plinary collaboration, particularly with orthodontists, was limited but recognized as important. 
Conclusion: The findings suggest that speech therapists perceive atypical swallowing as poten-
tially associated with pediatric speech production difficulties, particularly through altered lingual 
positioning and articulation patterns. As an exploratory survey based on self-reported practices, 
this study highlights perceived training gaps and the need for further research on interdisciplinary 
assessment and intervention in the swallowing–speech relationship. 
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INFORMAÇÃO DO ARTIGO  RESUMO 

Recebido 21 abril 2026 
Aceite 13 maio 2026 

Introdução: A relação entre os padrões de deglutição e a produção motora da fala orofacial tem 
sido descrita na literatura, mas continua pouco integrada na prática clínica e na formação em 
terapia da fala. 
Objetivo: Explorar as perceções dos terapeutas da fala sobre a associação entre padrões de de-
glutição atípicos e a produção da fala em crianças, bem como descrever o conhecimento e as prá-
ticas clínicas autorreportadas por profissionais portugueses e franceses. 
Metodologia: Foi utilizada uma abordagem de métodos mistos, combinando revisão da litera-
tura com um estudo transversal através de questionário online aplicado a 53 terapeutas da fala 
(40 franceses e 13 portugueses). O instrumento avaliou o perfil profissional, o conhecimento sobre 
a relação deglutição–fala, as práticas de intervenção e a adequação da formação académica. Os 
dados foram analisados por estatística descritiva e análise temática. 
Resultados: A maioria dos participantes (92,3% dos portugueses; 57,5% dos franceses) conside-
rou que a deglutição atípica influencia a produção da fala, sobretudo através de alterações no po-
sicionamento lingual que afetam sons alveolares (/t/, /d/, /n/) e fricativos (/s/, /z/, /ʃ/, /ʒ/). Os 
terapeutas franceses trabalham maioritariamente em prática privada, enquanto os portugueses 
atuam sobretudo em contextos institucionais. A formação universitária foi considerada insufici-
ente, verificando-se elevada procura por formação contínua. A colaboração multidisciplinar, no-
meadamente com ortodontistas, é limitada, mas reconhecida como relevante. 
Conclusão: Os resultados sugerem que os terapeutas da fala percecionam a deglutição atípica 
como potencialmente associada a dificuldades na produção da fala em idade pediátrica, particu-
larmente através de alterações no posicionamento lingual e nos padrões articulatórios. Sendo este 
um estudo exploratório baseado em práticas autorreportadas, os dados evidenciam lacunas per-
cecionadas na formação e a necessidade de investigação futura sobre avaliação e intervenção in-
terdisciplinar na relação deglutição-fala. 
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Introduction 

The intricate relationship between swallowing mechanics 
and orofacial motor speech production represents a corner-
stone of pediatric speech-language pathology, particularly 
within the domain of orofacial motricity. Swallowing and 
speech share overlapping anatomical structures - including 
the tongue, lips, velum, and pharyngeal musculature - and 
neuromuscular control systems, where disruptions in one 
may influence the other.1,2 This study builds on founda-
tional observations from clinical practice and theoretical 
frameworks, highlighting how atypical swallowing patterns 
persist beyond infancy, potentially affecting lingual posi-
tioning, muscle tone, and articulation precision in children 
aged 3-10 years.3,4  

Traditional perspectives emphasize the transition from 
infantile to mature swallowing patterns around age 6, 
where improper lingual propulsion during the oral phase 
can lead to persistent anterior tongue thrust, open bite mal-
occlusions, and compensatory speech distortions such as 
interdental lisps (/s/, /z/) and alveolar substitutions (/t/, 
/d/, /n/)2. These patterns may compromise nutritional 

intake and respiratory protection and have been associated 
with speech intelligibility difficulties, as evidenced by elec-
tromyographic studies showing delayed submental and or-
bicularis oris activation in affected children.5 Recent 
biophysiological models further elucidate this nexus, inte-
grating sensory feedback loops and phenotypic factors 
(e.g., hypotonia in Down syndrome) that may contribute to 
oromyofunctional imbalances, with potential implications 
for phoneme production and early literacy development 
through impaired somatosensory calibration.1,5,6 

Despite growing recognition, cross-cultural variations in 
clinical assessment and intervention persist. In Portugal 
and France - key regions for this analysis - speech thera-
pists report university training deficiencies in integrating 
swallowing-speech protocols, with only 57-100% deeming 
it adequate, prompting reliance on workshops and multi-
disciplinary referrals to orthodontists. Recent literature 
suggests that myofunctional therapy may be associated 
with improvements in articulation accuracy; however, var-
iability in study designs and outcome measures limits the 
strength of these conclusions, and implementation gaps re-
main due to limited standardized tools. This highlights the 
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need for further development of curricula and evidence-
based clinical approaches to mitigate long-term impacts on 
verbal-oral production.7  

The present investigation addresses these gaps by synthe-
sizing theoretical underpinnings with empirical survey data 
from 53 Franco-Portuguese clinicians, reporting a high 
level of clinical agreement regarding a perceived associa-
tion between atypical deglutition and speech production 
(92% consensus). By updating prior methodologies with 
contemporary PubMed-sourced references, we aim to con-
tribute to a better understanding of clinician perspectives 
on the swallowing-speech relationship in orofacial mo-
tricity.5,6 

Methodology 

Study design 

This investigation employed a mixed-methods approach 
combining a comprehensive theoretical literature review 
with an empirical cross-sectional survey of speech-lan-
guage pathology professionals. The theoretical component 
synthesized anatomical, physiological, and developmental 
literature on pediatric swallowing and speech production, 
focusing on orofacial motricity mechanisms. The survey 
component utilized a descriptive, quantitative-dominant 
design with qualitative elements to capture clinical 
knowledge and practices across Portugal and France.  

Objectives and research questions 

Primary objective: To explore speech therapists’ percep-
tions regarding the relationship between atypical swallow-
ing patterns and orofacial motor speech production in 
children, and to describe self-reported clinical practices 
among Portuguese and French participants. 
 
Research questions: 
1. How do speech therapists perceive the relationship be-

tween atypical swallowing and speech production in 
children?  

2. What clinical practices are self-reported by Portuguese 
and French participants regarding assessment and in-
tervention in swallowing–speech difficulties?  

3. What training gaps are perceived by participants in rela-
tion to oromyofunctional assessment and intervention?  

Participants 

The target population comprised practicing speech thera-
pists and postgraduate students in speech-language pathol-
ogy from Portugal (n=13) and France (n=40), totaling 53 
respondents. Inclusion criteria: licensed clinicians or final-
year students with clinical exposure to pediatric cases; 
working in educational, hospital, or private settings. 

Exclusion: incomplete responses. Participants were re-
cruited via professional networks, university faculty email 
lists, and social media groups (Portuguese Speech Therapy 
Association, French Orthophonie Federation). Response 
rate: 78% (53/68 distributed).  

Data collection instrument 

A custom-designed questionnaire was developed by the 
primary investigator, available in Portuguese and French 
versions. The 28-item instrument included: 
• Section 1: Professional Profile (demographics, practice 

setting, years of experience) 
• Section 2: Knowledge Assessment (5-point Likert scale: 

1=No knowledge, 5=Expert, e.g., "Does atypical swal-
lowing influence speech production?") 

• Section 3: Intervention Practices (multiple-choice + 
open-ended: techniques, age ranges, multidisciplinary 
referrals) 

• Section 4: Training Evaluation (university coursework 
adequacy, continuing education needs) 

 
The full questionnaire, including both language versions, is 
provided as supplementary material. Content validity was 
established through expert review (n=3 speech therapists) 
yielding 92% inter-rater agreement. The instrument demon-
strated good internal consistency (Cronbach's α=0.84).  

Procedure 

Data collection occurred for three months. Following ethi-
cal approval from Fernando Pessoa University Ethics Com-
mittee: 
1. Informed consent was obtained electronically (100% 

acceptance rate). 
2. Questionnaires were distributed via Google Forms 

(anonymous, 15-minute completion time). 
3. Two reminders sent at 1- and 2-week intervals. 
4. Data exported to Excel for cleaning (3.8% missing data, 

handled via listwise deletion).  

Data analysis 

Quantitative analysis: Descriptive statistics (frequencies, 
percentages, means ± SD) computed using SPSS v.23. In-
ferential analyses included chi-square tests and Fisher’s ex-
act test for group comparisons, depending on expected cell 
counts. Effect sizes were considered to support interpreta-
tion of the findings. Given the small subgroup sizes, infer-
ential findings should be interpreted with caution. 
Spearman’s rho was used for correlation analyses. 

Qualitative analysis: Thematic content analysis of open-
ended responses following Braun et al8 framework: (1) data 
familiarization, (2) initial coding, (3) theme generation, (4) 
review, (5) definition. Two independent coders achieved 
89% inter-rater reliability (Cohen's κ). 
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Quality assurance: Anonymity preserved; no identifying 
data collected. Results triangulated across quantita-
tive/qualitative strands and theoretical literature.  

This rigorous methodology ensures robust, replicable find-
ings on the swallowing-speech nexus in pediatric orofacial 
motricity, addressing identified clinical knowledge gaps.  

Results 

Sample characteristics 

Of 53 respondents, 75.5% (n=40) were French and 24.5% 
(n=13) Portuguese speech therapists and postgraduate stu-
dents. The sample included both licensed clinicians and 
postgraduate students; these groups may differ in clinical 
experience and were considered when interpreting the 
findings. French clinicians predominantly worked in pri-
vate practice (92.5%), while Portuguese favored institu-
tional settings (76.9%). Mean experience: 6.8±4.2 years. 
Primary pediatric caseload focused ages 3-10 years (68.2% 
both countries). Table 1 summarizes professional profiles.  

Table 1. Participant characteristics by country. 

Characteristic Portugal 
(n=13) 

France 
(n=40) 

Total 
(n=53) 

Practice Setting 
Private 
Institutional 
Other 

23.1% 
76.9% 

0% 

92.5% 
5.0% 
2.5% 

75.5% 
22.6% 
1.9% 

Years Experience 
Mean ± SD 5.3±3.1 7.4±4.5 6.8±4.2 

Primary Age Group 
3-6 years 
7-10 years 
Mixed 

38.5% 
15.4% 
46.2% 

35.0% 
17.5% 
47.5% 

35.8% 
16.9% 
47.2% 

Knowledge of swallowing-speech relationship 

92.3% Portuguese and 57.5% French clinicians reported 
that atypical swallowing influences speech production 
(Fisher’s exact test, p=0.004), suggesting a small effect 
size, which should be interpreted with caution. Consensus 
emerged on lingual positioning as primary mechanism 
(85.2% alveolar sounds /t,d,n/; 79.6% fricatives /s,z,ʃ/). 
University training adequacy rated insufficient: 100% Por-
tuguese, 57.5% French for speech; 92.3% vs 82.5% for swal-
lowing. Table 2 details knowledge gaps.  

Table 2. Training adequacy ratings (1=No knowledge, 5=Expert). 

 Domain Portugal 
Mean±SD 

France 
Mean±SD p-value 

Knowledge 
Swallowing 2.8±0.9 3.1±1.0 0.312 

Speech 2.5±0.8 2.7±0.9 0.478 

Training 
Adequacy 

Swallowing 2.2±0.7 2.4±0.8 0.421 

Speech 1.8±0.6 2.1±0.7 0.187 

Intervention practices 

Myofunctional exercises constituted core interventions 
(94.3% usage), targeting lingual repositioning (89.6%), ve-
lar elevation (76.4%), and labial sealing (68.2%). Portu-
guese clinicians-initiated therapy earlier (mean age 4.2±1.1 
years) vs French (5.6±1.4 years; p=0.023). Multidiscipli-
nary collaboration limited: 46.2% Portuguese referred to 
orthodontists vs 22.5% French (Fisher’s exact test, 
p=0.042), suggesting a small-to-moderate effect size. Table 
3 compares techniques.  

Table 3. Primary intervention techniques (% usage). 

Technique Portugal 
(n=13) 

France 
(n=40) p-value 

Lingual exercises 100% 92.5% 0.312 

Velar elevation 84.6% 75.0% 0.412 

Labial sealing 76.9% 65.0% 0.387 

Mandibular stability 61.5% 47.5% 0.298 

Orthodontic referral 46.2% 22.5% 0.042* 

*p<0.05 

Continuing education needs 

92-100% across countries sought advanced training. Por-
tuguese prioritized myofunctional protocols (100%); 
French emphasized instrumental assessment (85.0%). 
Correlation found between experience and workshop at-
tendance (r_s=0.67, p<0.001). 

Qualitative themes 

Thematic analysis (κ=0.89) identified three themes from 
open responses: 
1. Mechanistic Understanding (43.4%): "Anterior tongue 

thrust pushes against incisors, causing /s/ lisps and 
open bites" (Portuguese clinician). 

2. Training Deficits (32.1%): "University covers anatomy 
but not clinical integration" (French clinician). 

3. Practice Barriers (24.5%): "Lack of standardized proto-
cols hinders referrals" (both countries). 

 
These results confirm strong clinical consensus on swal-
lowing-speech linkage while revealing cross-cultural prac-
tice variations and systemic training gaps.  

Given the small subgroup sizes, these inferential results 
should be interpreted with caution. 

Discussion 

Clinical consensus validates oromyofunctional pathophys-
iology 

The striking cross-national consensus - 92.3% of Portu-
guese and 57.5% of French clinicians affirming atypical 
swallowing's impact on speech production – provides 
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insight into clinicians’ perspectives regarding the oromyo-
functional hypothesis central to this investigation. This 
agreement across countries suggests that clinicians com-
monly identify anterior tongue thrust as a relevant mecha-
nism potentially affecting alveolar ridge contact involved in 
the production of /t/, /d/, /n/ (85.2% identification) and 
sibilant precision (/s/, /ʃ/, /z/; 79.6%). Such specificity is 
consistent with findings from kinematic studies reporting 
reduced lingual-palatal pressure during /s/ production in 
children with persistent deglutition tongue thrust.9 

These clinical observations are consistent with neuro-
muscular evidence: surface electromyography reveals 20-
35% delayed submental and 28% prolonged orbicularis oris 
activation in affected children, which may affect the spati-
otemporal coordination involved in phonemic accuracy5. 
The higher French disagreement rate (42.5%) may be re-
lated to differences in practice among French participants, 
particularly a greater emphasis on symptomatic articula-
tion therapy over etiological assessment - a systemic diver-
gence confirmed across 12 European nations10. 
Collectively, these findings suggest that oromyofunctional 
imbalance may represent a relevant factor in pediatric ar-
ticulation difficulties, warranting further investigation.5 

Training-practice disconnect: 
a curricular crisis 

Universal condemnation of university training (100% Por-
tuguese, 57.5% French deeming speech integration inade-
quate) highlights perceived gaps in academic training. 
Despite solid anatomical foundations, a gap between theo-
retical knowledge (mean 2.8-3.1/5) and perceived clinical 
preparedness (1.8-2.2/5) mirrors European Speech-Lan-
guage Pathology Association findings: only 43% of 27 na-
tions' programs mandate swallowing-speech coursework 
exceeding 15 hours.10  

Portuguese clinicians' earlier intervention threshold (4.2 
vs. 5.6 years; p=0.023) traces directly to institutional eco-
systems fostering otorhinolaryngology/orthodontic co-lo-
cation, contrasting French private practice isolation - a 
disparity quantified in national audits showing 3.2-fold 
higher multidisciplinary exposure in hospital vs. solo set-
tings.11 Previous literature has suggested that earlier inter-
vention may be associated with improved outcomes; 
however, this was not directly assessed in the present 
study.12 

Myofunctional therapy efficacy meets 
referral bottlenecks 

The high reported use of myofunctional therapy (94.3%) 
suggests its widespread adoption in clinical practice, with 
lingual repositioning (89.6%), velar elevation (76.4%), and 
labial sealing (68.2%) aiming to address underlying oromy-
ofunctional patterns. Evidence from systematic reviews 

supports these approaches: lingual propulsion training has 
been associated with improvements in articulation out-
comes in some studies, although variability in methodolo-
gies and outcome measures limits comparability.7 

A relevant finding is the relatively low rate of orthodontic 
referrals (46.2% Portugal vs. 22.5% France; p=0.042), alt-
hough interdisciplinary approaches combining speech 
therapy and orthodontics have been discussed in the liter-
ature through synergistic myofunctional-orthopedic stabi-
lization.13 Three-dimensional lingual kinematic analyses 
reveal untreated tongue thrust may be associated with den-
tal and functional changes over time, potentially affecting 
articulation outcomes.14 This referral reticence - most acute 
in isolated private practice - may represent an area for fur-
ther clinical attention and research. 

Clinical implications 

The findings of this study highlight the importance of consid-
ering swallowing patterns in the assessment of pediatric 
speech production. Participants reported frequent use of my-
ofunctional approaches and recognized the relevance of inter-
disciplinary collaboration, particularly with orthodontics. 

However, given the exploratory nature of this study and 
its reliance on self-reported practices, no specific clinical 
protocols or intervention timelines can be recommended. 
Further research is needed to establish evidence-based 
guidelines for assessment and intervention in this do-
main.13,15-18 

Instrumental outcome verification 

Instrumental assessment methods may contribute to the 
evaluation of swallowing and orofacial function. Fiberop-
tic Endoscopic Evaluation of Swallowing (FEES) is pri-
marily used to assess pharyngeal and laryngeal aspects of 
swallowing. 

For the evaluation of oral-phase function and articulatory 
mechanisms, other tools such as tongue pressure measure-
ments, electropalatography, palatography, or surface elec-
tromyography may be considered, depending on the 
clinical objective.19  

Educational & policy transformation 

The results suggest a perceived need for strengthening 
training in the integration of swallowing and speech within 
speech-language pathology curricula. 

Methodological limitations &  
mitigation strategies 

1. Selection Bias (experienced clinicians overrepre-
sented): Future studies employ stratified quota sam-
pling across experience bands. 
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2. Self-Report Inflation: Prospective validation via 20% 
therapy session audits + blinded GFTA-3 scoring. 

3. Temporal Confounds: Cross-sectional design precludes 
causality; 3-year longitudinal cohorts needed. 

4. Geographic Scope and Sample Imbalance: This study is 
limited to Franco-Portuguese participants, and the im-
balance between Portuguese and French respondents 
may limit the robustness of cross-country comparisons. 
Future research should include broader and more bal-
anced samples across countries. 

Transformative research agenda 

1. Definitive RCT: Myofunctional therapy + orthodontics 
vs. orthodontics alone (n=240, ages 4-7); primary end-
point: Percent consonants correct (GFTA-3). 

2. Critical Window Mapping: 5-year prospective cohort 
tracking swallowing-speech evolution ages 2-12. 

3. Instrument Psychometrics: OMES-E vs. 3D transillu-
mination kinematic gold standard (r>0.85 target). 

4. Global Validation: 10-nation consortium testing uni-
versality across linguistic families. 

 
Overall, the findings of this study suggest that clinicians 
perceive a relationship between atypical swallowing and 
speech production, while also identifying relevant gaps in 
training and interdisciplinary practice. 

These results should be interpreted with caution given 
the study design, and further research is needed to better 
understand the mechanisms underlying this relationship 
and to inform evidence-based clinical practice.12  

Conclusion 

This study explored the perceived relationship between 
atypical swallowing patterns and orofacial motor speech 
production in children, as reported by 92.3% of Portuguese 
and 57.5% of French speech therapists. Anterior tongue po-
sitioning was frequently identified by participants as a rel-
evant factor potentially affecting alveolar (/t/, /d/, /n/) and 
sibilant (/s/, /ʃ/) phonemes, with 94.3% clinical adoption 
of myofunctional exercises indicating consistency in re-
ported clinical practices.  

The findings highlight key areas of reflection in speech-
language pathology. The results suggest that clinicians con-
sider lingual positioning an important aspect to include in 
assessment during initial pediatric evaluations, with lin-
gual repositioning exercises frequently reported as part of 
clinical practice. Portuguese clinicians' earlier therapy ini-
tiation (age 4.2 vs. 5.6 years) may reflect differences in ac-
cess to multidisciplinary contexts in institutional settings - 
a pattern that warrants further investigation in different 
contexts. 

Training was identified by participants as an area requir-
ing further development: 100% Portuguese and 57.5% 
French clinicians condemned university curricula, suggest-
ing the importance of strengthening the integration of 
swallowing and speech content in academic programs. The 
orthodontic referral disparity (46.2% Portugal vs. 22.5% 
France) highlights the relevance of interdisciplinary collab-
oration, particularly with orthodontics. 

Overall, this study highlights clinicians’ perceptions of the 
relationship between swallowing and speech, as well as re-
ported gaps in training and interdisciplinary collaboration. 

These findings should be interpreted with caution given 
the exploratory design and reliance on self-reported data. 
Further research is needed to better understand the mech-
anisms underlying this relationship and to support the de-
velopment of evidence-based clinical approaches.  

 
The data supporting the results can be found or stating 

that it will be provided on request 
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