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ABSTRACT
Purpose: to map, through a literature survey, which instruments are used to assess 
swallowing in patients after orotracheal extubation. 
Methods: available evidence was mapped through six electronic databases and gray 
literature. There were no restrictions regarding gender, ethnicity of the individuals, 
language of the studies, time of publication, and diagnosis. 
Results: the most mentioned protocol in the studies was the Dysphagia Risk Evaluation 
Protocol and the most cited objective assessment exam was the flexible endoscopic 
evaluation of swallowing. 
Conclusion: there is a need for a specific protocol to evaluate this profile of patients, 
in addition to comparative studies of subjective clinical evaluation and instrumental 
imaging.
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INTRODUCTION
Orotracheal intubation (OTI) is an invasive method 

commonly used in intensive care units (ICU) for respi-
ratory assistance in critically ill hospitalized patients1. 
Oropharyngeal dysphagia after orotracheal extubation 
can occur as a result of alterations in the mechano-
receptors responsible for swallowing and lesions in 
the oral mucosa and in the pharyngeal, laryngeal, 
and tracheal regions, mainly in cases of prolonged 
intubation2,3.

An intubation period of more than 48 hours can be 
a predictor of oropharyngeal dysphagia, as approxi-
mately 14 to 56% of patients intubated for at least 48 
hours present aspiration, due to swallowing disorders. 
In addition to pulmonary complications, altered nutrition 
and hydration status, due to dysphagia, can also 
worsen the diagnosis and intensify the risk of morbidity 
or mortality, besides prolonging hospitalization2,4. The 
Guidelines for Mechanical Ventilation propose that all 
patients undergoing OTI for a period of 24 hours or 
more undergo a speech therapy assessment aiming 
at the return of the oral diet and/or management of 
swallowing safely, acting in the prevention of aspiration 
pneumonia5.

The swallowing evaluation can be clinical or 
objective, with the use of image exams. For being fast, 
non-invasive, and less resource-intensive, bedside 
clinical assessment is the most accessible method in 
the daily routine of hospitals today6,7. In some cases, it is 
necessary to use an instrumental examination, such as 
evaluating swallowing, using videofluoroscopy (VFSS) 
or fiberoptic endoscopic evaluation of swallowing 
(FEES), aiming to increase diagnostic accuracy8-10. No 
mapping of instruments used to assess post-extubation 
dysphagia in critically ill patients was found in the 
literature.

Thus, this scoping review aimed at mapping and 
synthesizing the scientific evidence available on the 
instruments for assessing swallowing, after orotracheal 
extubation, in critically ill patients.

METHODS

Protocol and registration
This scoping review was developed according to 

the Preferred Reporting Items for Systematic reviews 
and Meta- Analyses Extension for Scoping Reviews 
(PRISMA-ScR)11 and was registered on the Open 
Science Framework platform (doi: 10.17605/OSF.IO/
Q8KZB).

Eligibility criteria

The acronym ‘PCC’ was used to consider the eligi-
bility of studies for this review, standing for:

P = Population (≥18 years old).
C = Concept (screening instruments, clinical 
evaluation protocol and imaging instruments).
C = Context (critically ill patients admitted to the 
intensive care unit).

Inclusion criteria

To map studies with a higher level of evidence, 
only primary and analytical studies were included, 
such as clinical trials, cohort, case-control, cross- 
sectional, prospective or retrospective studies which 
assessed instrumental and/or clinical swallowing in 
critically ill adult or elderly patients undergoing orotra-
cheal extubation. There were no restrictions regarding 
gender, ethnicity of the individuals, language of the 
studies, time of publication, and diagnosis.

Exclusion Criteria

The following exclusion criteria were applied:  
a) Reviews, case reports, personal opinions, letters, 
posters, and conference abstracts; b) studies with 
children’s population; c) studies with tracheostomized 
patients after orotracheal extubation; d) under 18 years 
old; e) animal studies; f) studies that did not assess the 
outcome of interest or tthat presented incomplete data.

Information sources and search

Word combinations were adapted for each of the 
six electronic databases selected as the sources for 
the search, namely: EMBASE, Latin American and 
Caribbean Health Sciences Literature (LILACS), Livivo, 
PubMed/Medline, Scopus, and Web of Science. In 
addition, grey literature was also used as information 
source through AshaWire, Google Scholar, Open Grey, 
and ProQuest (see, Appendix 1).

Searches of electronic databases and gray literature 
were performed on June 20, 2020 and updated on May 
26, 2021. All references were managed and all duplicate 
studies were removed using an appropriate software 
(EndNote® X7 Thomson Reuters, Philadelphia, PA).

References were manually searched in all included 
studies and in the most current guidelines in the liter-
ature that have addressed instruments used to assess 
swallowing in extubated patients.
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Selection of sources of evidence

The selection of articles was carried out in two 
phases. In the first phase, two reviewers (R.D.S and 
R.S.S) independently reviewed the titles and abstracts 
of all references. All articles that did not meet the previ-
ously established criteria were excluded at this stage. 
In the second phase, the same reviewers read the 
full text of the articles selected in the first phase, also 
independently. When there was no consensus even 
after discussion, a third reviewer (K.V.M.T) was involved 
for the final decision.

To facilitate reading independently, the Rayyan 
website (http://rayyan.qcri.org) was used. Besides 
the two reviewers who performed the assessments 
blindly, a third member of the team (K.V.M.T) acted as 
moderator.

Data charting process and data items

The data collected consisted of study character-
istics (author, year of publication, country, and study 
design), population characteristics (gender, age, and 
pathology), assessment instruments, and outcome.

If the required data were not complete, efforts were 
made to contact the authors to obtain any unpublished 
data. The authors could be contacted by email for three 
consecutive weeks in search of more information.

All information related to the instruments for evalu-
ating swallowing in patients after orotracheal extubation 
was extracted and mapped. As this is a descriptive 

review, any measure of effect was considered and used 
in the qualitative synthesis.

Reporting bias

To reduce the likelihood of reporting bias, a broad 
search strategy was carried out through five electronic 
databases, including a non-English-language database 
(LILACS). In addition, a search was also carried out 
in the grey literature to verify the existence of studies 
that met the eligibility criteria, but which had not been 
published.

RESULTS

Study Selection

The flow of studies through the scoping review 
process is shown in Figure 1. A total of 471 articles 
were retrieved from the five electronic databases. 
After removing duplicate articles, 430 references were 
maintained. Subsequently, after applying the eligibility 
criteria, 413 studies were excluded, resulting in 17 
articles. A search was carried out in the grey literature 
and in the reference list of articles, thus, totaling 23 
studies for complete reading. After the complete 
reading (second phase), 11 articles were excluded (see 
Appendix 2). In the search update, two articles were 
added, resulting in a total of 14 studies included for 
qualitative synthesis and mapping of results.
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of different protocols and imaging exams related to 
the purpose of the study, but with great variability and 
without standardization. Two studies performed both 
forms of assessment16,23. The most used methods to 
assess swallowing after orotracheal extubation were 
the Dysphagia Risk Evaluation Protocol (PARD)25 and 
the FEES (Figure 2). As for the design of the studies, 
cross-sectional observational, cohort studies and two 
non-randomized clinical trials were found. For all the 
included studies, descriptive characteristics are shown 
in Table 1.

Study characteristics

The studies included were published from 200312 
to 202013,14 and conducted in Brazil1,15-21, in the United 
States of America (USA)12-14,22,23, and in Canada24. The 
sample size of the studies ranged from 324 to 21313,14 

participants aged between 18 and 90 years15, with a 
higher prevalence of males.

All studies used a clinical assessment method based 
on protocols and/or objective imaging instruments. The 
outcome assessed in all studies was the applicability 
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Figure 1. Flowchart of literature search and selection criteria
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Table 1. Summary of descriptive characteristics and outcomes of interest of the included studies (n=14) 

Author, year, 
country

Sample 
(n)

Females  
n (%)

Males 
n (%)

Age (Median or 
range) Etiology Evaluation tool Study type

Brodsky, M.B., et al., 
(2018), USA22 11 73% 27% 53

Acute Respiratory Distress 
Syndrome (ARDS)

Imaging instrument
Swallowing 

Videofluoroscopy
(VFSS)

Observational,
(Cohort)

Ferrucci, J.L., 
(2018), Brazil21 113 13.2% 86.7% 35.2 - 43.6 Head trauma

Evaluation protocol
Dysphagia Risk Assessment 

Protocol (PARD)

Observational
(Cross-sectional)

El Gharib, A.Z.G.,  
et al., (2019), 

Brazil16

15 33.3% 66.6% 48,6 ±16,5 Not included

Evaluation protocol and 
imaging instrument.

Dysphagia Risk Assessment 
Protocol (PARD) and 

Surface Electromyography

Interventional, 
(non-randomized 

clinical trial)

Captions: PAP = Preliminary Assessment Protocol; PITA = Protocol for the Food Introduction and Transition of Oral Feeding; MASA = Mann Assessment of 
Swallowing Ability Protocol; VFSS = imaging instrument Swallowing Videofluoroscopy; PARD = Dysphagia Risk Assessment Protocol; FEES = Fiberoptic Endoscopic 
Evaluation of Swallowing 

Figure 2. Radial bar chart for the frequency of the tool used to assess swallowing in patients after orotracheal extubation, and 
characteristics of the tools used
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Author, year, 
country

Sample 
(n)

Females  
n (%)

Males 
n (%)

Age (Median or 
range) Etiology Evaluation tool Study type

Kunigk, M.R.G., 
Ethel, C., (2007), 

Brazil1
30 33.3% 66.6% 20 - 72

Head injuries, ischemic and 
hemorrhagic strokes, brain 
tumors, cardiorespiratory 

arrests, coronary 
insufficiencies, spinal cord 
injury, and acute respiratory 

failure

Imaging instrument
Fiberoptic endoscopic 

evaluation of swallowing
(FEES)

Observational
(Cohort)

Langmore, S.E.,  
et al., (2021), USA13 213 32% 62% 57

Acute Respiratory Failure
(ARF)

Imaging instrument
Fiberoptic endoscopic 

evaluation of swallowing
(FEES)

Observational, 
(Cohort)

Leder, S.B., et al., 
(2019), USA23 202 31.6% 68,3%

33 (Aspiration 
Group) – 40 (No 
Aspiration group)

Cardiac, cardiothoracic, and 
neurosurgical

Evaluation protocol and 
imaging instrument.

Yale Swallow Protocol and 
Fiberoptic endoscopic 

evaluation of swallowing
 (FEES)

Observational, 
(Cohort)

Medeiros, G.C.,  
et al., (2014), 

Brazil19

148 38.5% 61.4% 18 - 90 Not included
Evaluation protocol

Dysphagia Risk Assessment 
Protocol (PARD)

Observational
(Cohort)

Medeiros, G.C.,  
et al., (2016), 

Brazil18

150
Not 

included
Not 

included

62 ± 17.4  
(Asha 1 group) 
/ 55.3 ± 17.48 
(Asha 2 group) 
/ 46.4 ± 18.3 
(Asha 3 group)

Pulmonary disease, 
polytrauma without 

traumatic brain injury, kidney 
and liver transplantation, 

cardiac, vascular, 
gastroenterological, 

rheumatic, and endocrine 
diseases.

Evaluation protocol
Dysphagia Risk Assessment 

Protocol (PARD)

Observational 
(Cross-sectional)

Moraes, D.P., 
(2013), Brazil17 148 38.5% 61.4%

53.51 ± 16.18 
(males) / 52.88  

± 19.32 (females)
Not included

Evaluation protocol
Dysphagia Risk Assessment 

Protocol (PARD)

Observational 
(Cohort)

Moss,M., 
et al., (2020), USA14 213 32% 62% 57

Acute Respiratory Failure
(ARF)

Imaging instrument
Fiberoptic endoscopic 

evaluation of swallowing
 (FEES)

Interventional
(Non-randomized 

clinical trial)

Oliveira, A.C., et al.,  
(2018), Brazil15 181 64.1% 35.9% 19 - 90

Acute Respiratory Failure
(ARF)

Screening
Mann Assessment of 

Swallowing Ability (Masa) 
protocol

Observational 
(Cross-sectional)

Padovani, A.R.,  
et al., (2013), 

Brazil20

35 51% 49% 54 ± 20.1 Not included

Evaluation protocol
Preliminary Assessment 

Protocol (PAP),
Dysphagia Risk Assessment 

Protocol (PARD), and 
Protocol for the Food 

Introduction and Transition 
of Oral Feeding (PITA)

Observational 
(Cross-sectional)

El Solh, A.E., et al., 
(2003), USA12 84 52% 47%

75.3 ± 6.2 
(Elderly group) 
/ 49.7 ± 7.8 

(Control group)

Pneumonia, sepsis, chronic 
obstructive pulmonary 
disease (COPD), liver 

failure, and acute respiratory 
distress syndrome (ARDS)

Imaging instrument
Fiberoptic endoscopic 

evaluation of swallowing
 (FEES)

Observational 
(Cross-sectional)

Skoretz, S.A., et al., 
(2017), Canada24 3 33.3% 66.6% 37 - 71 Cardiovascular

Imaging instrument
Videofluoroscopy (VFSS), 
and Fiberoptic endoscopic 
evaluation of swallowing 

(FEES)

Observational 
(Cross-sectional)
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Results of individual sources of evidence
PARD was the most used protocol in the studies 

found16-21. It was considered efficient in the identification 
of clinical signs suggestive of bronchoaspiration, due to 
its wide range of evaluated aspects, making it possible 
to achieve the objective of the studies. Some authors 
emphasize the importance and refer to the absence of 
an objective imaging exam to compare the results as a 
limitation of their studies17,22,21.

The applicability of PARD was also considered 
effective in conjunction with other instruments, such 
as the Preliminary Assessment Protocol (PAP), which 
allows the assessor to carry out a more complete 
assessment with offers in different consistencies and 
the Protocol for the Introduction and Transition of 
Oral Feeding (PITA, acronym in Portuguese), which 
establishes the description of levels of oral diet and 
fluid consistency9. Developed as a screening tool for 
identifying eating and swallowing disorders in patients 
with stroke, for patients with a neurological profile 
affected by cerebrovascular accident (CVA), the Mann 
Assessment of Swallowing Ability (MASA) was used 
for re-search in patients with varied diagnoses, and 
considered effective by the author for the purposes of 
the study15. The execution of the bedside evaluation, in 
conjunction with the surface electromyography image 
exam, associated with the use of PARD, was effective in 
relation to the evaluation and therapeutics16.

The Yale Swallow screening protocol26 for aspiration 
risk was associated with the use of FEES only in patients 
who failed to have the protocol applied to them23. As a 
reference, in a study with patients diagnosed with Acute 
Respiratory Distress Syndrome (ARDS), the VFSS was 
used and considered effective for the defined objective, 
thus contributing with a more objective analysis of 
swallowing, and expanding the knowledge of the physi-
ological aspects of swallowing in patients with ARDS18.

In another study15, the methodological goal of 
joining the objective imaging tests VFSS and FEES 
was not achieved, as patients refused to undergo a 
FEES, as it is considered an invasive method, giving 
preference to the performance of VFSS. In a controlled 
study, there was a suggestion to use the FEES, aiming 
at creating a standard protocol for patients undergoing 
orotracheal intubation. In addition, it was observed that 
FEES did not prevent aspiration pneumonia. Therefore, 
a randomized study was suggested to verify the effec-
tiveness of the test as a method of preventing aspiration 
in these patients1. The use of FEES is indicated to 
be performed before the bedside clinical functional 

assessment, due to its effectiveness in identifying silent 
aspiration and the possibility of visualizing abnormal-
ities caused by OTI12,13.

DISCUSSION

This scoping review mapped the scientific evidence 
available on the instruments for assessing swallowing 
in patients after orotracheal extubation. There is a 
prevalence of approximately 44 to 87% of swallowing 
dysfunction in patients that underwent post-tracheal 
extubation. Such alteration is called dysphagia and is 
characterized by any alteration of neuronal or struc-
tural aspect that alters the correct swallowing process, 
reducing patient safety4,27.

The speech-language assessment of swallowing 
after orotracheal extubation is based on the execution 
of protocols and/or objective imaging exams. PARD, 
the most cited protocol among the studies, was created 
based on the theoretical basis of the clinical aspects 
most observed in the literature. It is aimed objectively to 
the functional assessment with the supply of water and 
pasty foods, being used for various diagnoses25.

In addition, it covers a range of aspects necessary 
to interpret and identify dysphagia and helps to 
identify the clinical signs of bronchoaspiration and the 
approach to be taken based on the results obtained. 
Its applicability was also considered effective in 
conjunction with other protocols, such as the PITA20. 
Each protocol exposes functions for different moments 
of the speech-language assessment, needing attention 
to the subjectivity of the interpretation of the combi-
nation of results and the objective that the professional 
seeks at the moment. Knowing that a good method-
ological basis can positively influence the reduction of 
the incidence of aspiration pneumonia in hospitalized 
patients27, some authors confirm in their studies that the 
aspects evaluated in PARD are associated with what 
the literature confirms to be predictors of dysphagia in 
patients with a long period of orotracheal intubation22.

Thus, it is possible to observe that such literary and 
practical relevance influenced the use of this protocol in 
most studies, fulfilling the main objective of the authors. 
The MASA protocol, aimed at neurological patients after 
stroke, assesses similar aspects of other protocols, but 
also considers some functions related to the cranial 
nerves. With a sensitivity index of approximately 93%, 
it was also referred as an assessment tool in post-OTI 
patients, including varied and some non-neurological 
diagnoses15,28.
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It is believed that its use in association with imaging 
exams would facilitate the objectivity of the evaluative 
outcome, providing a better approach in some cases. 
Only two studies16,23 managed to combine the two 
forms. One of them is the association of FEES with the 
Yale Swallow Protocol, validated with the use of VFSS 
as a standard reference, with approximately 100% 
sensitivity16.

Other authors also commented on the benefit of 
combining objective and subjective evaluations20-22, 
with the use of the FEES1,4,12-14,23 and VFSS18,24 which 
were the most cited imaging exams as a reference for 
the speech therapy assessment of swallowing.

The FEES assessment has as a facilitating agent, 
which is its performance at the bedside, without needing 
movement from the patient. However, it was said that 
there is no need to perform it in all extubated patients, 
but in groups that fail in some aspect during the clinical 
assessment at the bedside15. In addition, it was said 
that its use, despite being of important relevance in 
aiding speech therapy assessments, does not confirm 
the absence of risk of aspiration pneumonia29.

The VFSS stands out for being a non-invasive test 
with better reception by the patients, besides expanding 
the understanding of the swallowing process. However, 
its applicability in studies is reduced due to the high 
investment cost for the examination, the radiological 
exposure of the patient and professionals, and the 
impossibility of its performance at the bedside18,24.

Thus, the speech therapist who works in a hospital 
environment, with the task of preventing and reducing 
complications caused by dysphagia30, benefits from 
well- structured protocols and objective exams, which 
guide a quality and evidence-based speech therapy 
conduct31.

As a research limitation, studies with a diversity of 
underlying diseases and several forms of assessment, 
with different protocols often not specified in the 
methodology, making it difficult to identify and 
standardize the evaluation, can be cited.

CONCLUSION

No standard protocol for the assessment of 
extubated patients was found in the literature. In the 
mapping performed in this research, the most used 
protocol for evaluation was PARD and the imaging 
exam was FEES.
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Appendix 1. Database search strategy

Database Search (June 20, 2020)

Lilacs

(«Intubação intratraqueal» OR «intubações intratraqueais» OR «intubação endotraqueal» OR «intubações endotraqueais» 
OR «Extubação das vias aéreas» OR «extubações das vias aéreas» OR «Extubação traqueal» OR «Extubações traqueais» OR 
«Extubação intratraqueal» OR «Extubações intratraqueais» OR «Extubação endotraqueal» OR «Extubações endotraqueais» OR 
«Intubación intratraqueal» OR «intubaciones intratraqueales» OR «intubación endotraqueal» OR «intubaciones endotraqueales» 
OR «Extubación de la vía aérea» OR «extubaciones de vías aéreas» OR «Extubación traqueal» OR «extubaciones traqueales» OR 
«Extubación intratraqueal» OR «extubaciones intratraqueales» OR «Extubación intratraqueal» OR «Extubación endotraqueal» OR 
«extubaciones endotraqueales» OR «intratracheal intubation» OR «intratracheal intubations» OR «endotracheal intubation» OR 
«endotracheal intubations» OR «Airway Extubation» OR «airway extubations» OR «Tracheal Extubation» OR «Tracheal Extubations» 
OR «Intratracheal Extubation» OR «Intratracheal Extubations» OR «Endotracheal Extubation» OR «Endotracheal Extubations») AND 
(«Trastornos de la deglución» OR «Trastorno de la deglución» OR «transtorno de deglución» OR «transtornos de deglución» OR 
«Disfagia» OR «Disfagia orofaríngea» OR «Disfagia esofágica» OR «Transtornos da Deglutição» OR «Transtorno da Deglutição» 
OR «Disfagia» OR «Disfagia orofaríngea» OR «Disfagia esofágica» OR «Deglutition Disorders» OR «Deglutition Disorder» 
OR «Swallowing Disorders» OR «Swallowing Disorder» OR «Dysphagia» OR «Oropharyngeal Dysphagia» OR «Esophageal 
Dysphagia») AND («Patología del habla y Lenguaje» OR «Patología del lenguaje» OR «Patología del habla» OR «Rehabilitación de 
trastornos del habla y lenguaje» OR «Rehabilitación de trastorno del habla y lenguaje» OR «Rehabilitación del trastorno del lenguaje 
y del habla» OR «Rehabilitación del trastornos del habla y lenguaje» OR «fonoaudiologia» OR «patologia da fala e linguagem» OR 
«Patologia da Linguagem» OR «Patologia da Fala» OR «Reabilitação de Distúrbios da Fala e da Linguagem» OR «Reabilitação de 
Distúrbios de Linguagem e Fala» OR «Reabilitação de Distúrbios de Fala e Linguagem» OR «Speech-Language Pathology» OR 
«Speech Language Pathology» OR «Language Pathology» OR «Speech Pathology» OR «Rehabilitation of Speech and Language 
Disorders» OR «Language and Speech Disorder Rehabilitation» OR «Speech and Language Disorder Rehabilitation»)

PubMed 

1. ((“intubation, intracheal”[MeSH Terms]) OR (“intubation, intracheal”[All Fields]) OR (“intratracheal intubation”[All Fields]) OR 
(“intratracheal intubations”[All Fields]) OR (“endotracheal intubation”[All Fields]) OR (“endotracheal intubations”[All Fields]) OR 
(“Airway Extubation”[MeSH Terms]) OR (“Airway Extubation”[All Fields]) OR (“airway extubations”[All Fields]) OR (“Tracheal 
Extubation”[All Fields]) OR (“Tracheal Extubations”[All Fields]) OR (“Intratracheal Extubation”[All Fields]) OR (“Intratracheal 
Extubations”[All Fields]) OR (“Endotracheal Extubation”[All Fields]) OR (“Endotracheal Extubations”[All Fields]))
2. ((“Deglutition Disorders”[MeSH Terms]) OR (“Deglutition Disorders”[All Fields]) OR (“Deglutition Disorder”[All Fields]) OR 
(“Swallowing Disorders”[All Fields]) OR (“Swallowing Disorder”[All Fields]) OR (“Dysphagia”[All Fields]) OR (“Oropharyngeal 
Dysphagia”[All Fields]) OR (“Esophageal Dysphagia”[All Fields]))
3. ((“Speech-Language Pathology”[MeSH Terms]) OR (“Speech-Language Pathology”[All Fields]) OR (“Speech Language 
Pathology”[All Fields]) OR (“Language Pathology”[All Fields]) OR (“Speech Pathology”[All Fields]) OR (“Rehabilitation of Speech 
and Language Disorders”[MeSH Terms]) OR (“Rehabilitation of Speech and Language Disorders”[All Fields]) OR (“Language and 
Speech Disorder Rehabilitation”[All Fields]) OR (“Speech and Language Disorder Rehabilitation”[All Fields]))
4. #1 AND #2 AND #3

SCOPUS

(“intratracheal intubation” OR “intratracheal intubations” OR “endotracheal intubation” OR “endotracheal intubations” OR “Airway 
Extubation” OR “airway extubations” OR “Tracheal Extubation” OR “Tracheal Extubations” OR “Intratracheal Extubation” OR 
“Intratracheal Extubations” OR “Endotracheal Extubation” OR “Endotracheal Extubations”) AND (“Deglutition Disorders” OR 
“Deglutition Disorder” OR “Swallowing Disorders” OR “Swallowing Disorder” OR “Dysphagia” OR “Oropharyngeal Dysphagia” OR 
“Esophageal Dysphagia”) AND (“Speech-Language Pathology” OR “Speech Language Pathology” OR “Language Pathology” OR 
“Speech Pathology” OR “Rehabilitation of Speech and Language Disorders” OR “Language and Speech Disorder Rehabilitation” 
OR “Speech and Language Disorder Rehabilitation”)

Web of Science

1. TS=(“intratracheal intubation” OR “intratracheal intubations” OR “endotracheal intubation” OR “endotracheal intubations” OR 
“Airway Extubation” OR “airway extubations” OR “Tracheal Extubation” OR “Tracheal Extubations” OR “Intratracheal Extubation” 
OR “Intratracheal Extubations” OR “Endotracheal Extubation” OR “Endotracheal Extubations”)
2. TS=(“Deglutition Disorders” OR “Deglutition Disorder” OR “Swallowing Disorders” OR “Swallowing Disorder” OR “Dysphagia” 
OR “Oropharyngeal Dysphagia” OR “Esophageal Dysphagia”)
3. TS=(“Speech-Language Pathology” OR “Speech Language Pathology” OR “Language Pathology” OR “Speech Pathology” OR 
“Rehabilitation of Speech and Language Disorders” OR “Language and Speech Disorder Rehabilitation” OR “Speech and Language 
Disorder Rehabilitation”)
4. #1 AND #2 AND #3

Embase

(‘intratracheal intubation’/exp OR ‘intratracheal intubation’ OR ‘intratracheal intubations’ OR ‘endotracheal intubation’/exp OR 
‘endotracheal intubation’ OR ‘endotracheal intubations’ OR ‘airway extubation’/exp OR ‘airway extubation’ OR ‘airway extubations’ 
OR ‘tracheal extubation’/exp OR ‘tracheal extubation’ OR ‘tracheal extubations’ OR ‘intratracheal extubation’ OR ‘intratracheal 
extubations’ OR ‘endotracheal extubation’/exp OR ‘endotracheal extubation’ OR ‘endotracheal extubations’) AND (‘deglutition 
disorders’/exp OR ‘deglutition disorders’ OR ‘deglutition disorder’/exp OR ‘deglutition disorder’ OR ‘swallowing disorders’ OR 
‘swallowing disorder’/exp OR ‘swallowing disorder’ OR ‘dysphagia’/exp OR ‘dysphagia’ OR ‘oropharyngeal dysphagia’/exp OR 
‘oropharyngeal dysphagia’ OR ‘esophageal dysphagia’/exp OR ‘esophageal dysphagia’) AND (‘speech-language pathology’/exp OR 
‘speech-language pathology’ OR ‘speech language pathology’/exp OR ‘speech language pathology’ OR ‘language pathology’ OR 
‘speech pathology’ OR ‘rehabilitation of speech and language disorders’/exp OR ‘rehabilitation of speech and language disorders’ 
OR ‘language and speech disorder rehabilitation’ OR ‘speech and language disorder rehabilitation’)
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Database Search (June 20, 2020)

Livivo

TI=(“intratracheal intubation” OR “intratracheal intubations” OR “endotracheal intubation” OR “endotracheal intubations” OR 
“Airway Extubation” OR “airway extubations” OR “Tracheal Extubation” OR “Tracheal Extubations” OR “Intratracheal Extubation” 
OR “Intratracheal Extubations” OR “Endotracheal Extubation” OR “Endotracheal Extubations”) AND TI=(“Deglutition Disorders” OR 
“Deglutition Disorder” OR “Swallowing Disorders” OR “Swallowing Disorder” OR “Dysphagia” OR “Oropharyngeal Dysphagia” OR 
“Esophageal Dysphagia”) AND TI=(“Speech-Language Pathology” OR “Speech Language Pathology” OR “Language Pathology” 
OR “Speech Pathology” OR “Rehabilitation of Speech and Language Disorders” OR “Language and Speech Disorder Rehabilitation” 
OR “Speech and Language Disorder Rehabilitation”)

AshaWire

(“intratracheal intubation” OR “intratracheal intubations” OR “endotracheal intubation” OR “endotracheal intubations” OR “Airway 
Extubation” OR “airway extubations” OR “Tracheal Extubation” OR “Tracheal Extubations” OR “Intratracheal Extubation” OR 
“Intratracheal Extubations” OR “Endotracheal Extubation” OR “Endotracheal Extubations”) AND (“Deglutition Disorders” OR 
“Deglutition Disorder” OR “Swallowing Disorders” OR “Swallowing Disorder” OR “Dysphagia” OR “Oropharyngeal Dysphagia” OR 
“Esophageal Dysphagia”) AND (“Speech-Language Pathology” OR “Speech Language Pathology” OR “Language Pathology” OR 
“Speech Pathology” OR “Rehabilitation of Speech and Language Disorders” OR “Language and Speech Disorder Rehabilitation” 
OR “Speech and Language Disorder Rehabilitation”)

Google Scholar “Endotracheal Extubations” AND “deglutition disorders”
Open Grey “Endotracheal Extubations”

ProQuest

NOFT(“intratracheal intubation” OR “intratracheal intubations” OR “endotracheal intubation” OR “endotracheal intubations” OR 
“Airway Extubation” OR “airway extubations” OR “Tracheal Extubation” OR “Tracheal Extubations” OR “Intratracheal Extubation” OR 
“Intratracheal Extubations” OR “Endotracheal Extubation” OR “Endotracheal Extubations”) AND NOFT(“Deglutition Disorders” OR 
“Deglutition Disorder” OR “Swallowing Disorders” OR “Swallowing Disorder” OR “Dysphagia” OR “Oropharyngeal Dysphagia” OR 
“Esophageal Dysphagia”) AND NOFT(“Speech-Language Pathology” OR “Speech Language Pathology” OR “Language Pathology” 
OR “Speech Pathology” OR “Rehabilitation of Speech and Language Disorders” OR “Language and Speech Disorder Rehabilitation” 
OR “Speech and Language Disorder Rehabilitation”)
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Appendix 2. Reason for excluded studies

Author, Year Reason for Exclusion
Barquist E, Brown M, Cohn S, Lundyv D, Jackowski J. 2001¹ 3
Bordon A, Bokhari R, Sperry J, Testa IVD, Feinstein A, Ghaemmaghami  V. 2011² 1
Cheung W, Clayton N, Li F, Tan J, Milliss D, Thanakrishnan G, Maitz P. 2013³ 1
Daly E, Miles A, Scott S, Gillham M. 2016⁴ 2
Johnson KL, Speirs L, Mitchell A, Przybyl H, Anderson D, Manos B., et al. 20185 1
Macht  M, King, CJ, Wimbish T, Clark  BJ, Benson AB, Burnham EL., et al. 20136 2
Macht  M, Wimbish T, Clark  BJ, Benson AB, Burnham EL, Williams A., et al. 20127 1
Malandraki  GA., Markaki V, Georgopoulos VC, Psychogios L, Nanas  S. 20168 1
Partik B, Pokieser P, Schima W, Schober E, Stadler A, Eisenhuber E., et al. 20009 2
Regan J, Walshe M, Lavan S, Horan  E, Gillivan-Murphy P, Healy A., et al .202110 2
Skoretz SA, Yau TM., Ivanov J, Granton, JT, Martino R. 201411 1
1. Study that did not specify the swallowing assessment instrument; 2. Study that included patients with tracheostomy; 3. Study that included patients under 18 years 
of age.
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