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Abstract
Analyzing fiberoptic endoscopic evaluation of swallowing (FEES) is challenging and requires training to ensure the profi-
ciency of health professionals and improve reliability. This scoping review aims to identify and map the available evidence 
on training health professionals to analyze FEES functional parameters. The method proposed by the Joanna Briggs Institute 
and the PRISMA-ScR guidelines were followed. The search was performed in MEDLINE, Cochrane Library, Embase, Web 
of Science, Scopus, CINAHL databases, and in the gray literature. Two blinded independent reviewers screened articles by 
title and abstract. Then, they read the full text of the included reports, considering the eligibility criteria. Data were extracted 
using a standardized form. Six studies met the established eligibility criteria, published between 2009 and 2022, with few 
participants. All these studies addressed training as part of the process to validate a rating scale. No standardized criteria were 
observed regarding the selection of experts and participants, training structure, and outcome measures to assess participants’ 
competence. The reviewed literature indicates that training must be developed to equip students and health professionals who 
treat dysphagia, enabling them to analyze the functional parameters of the FEES, considering variables that may influence 
the participants’ performance.
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Introduction

The use of Fiberoptic Endoscopic Evaluation of Swallow-
ing (FEES) as an instrumental assessment is widely known. 
FEES arose from the possibility of accurate and dynamic 
visualization of anatomical structures of the laryngopharyn-
geal region before and after swallowing [1, 2]. Despite being 
frequently used in the clinical context, the analysis of swal-
lowing parameters through the FEES uses visual percep-
tion and is therefore subjective, as it depends on the rater’s 
inspection and interpretation of the image (as in other imag-
ing tests in the area of health) [3]. This procedure requires 
visual and cognitive perception skills, considering that visu-
alization skills can be improved with experience and vary 
according to the speed of thought and ability to recognize 
patterns and encode, retain, and retrieve information [4].

The literature describes the degree of variation in how 
FEES parameters are interpreted [5, 6]. The classification 
of pharyngeal residues and the interpretation of penetration 
and aspiration events are frequently reported difficulties in 
functional assessment [7]. Therefore, visual-perceptual skills 
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training has been proposed and carried out to improve the clas-
sification of these and other parameters in diagnosing dyspha-
gia [8–10].

Curtis et al. [7] developed a training framework to classify 
pharyngeal residue, penetration, and aspiration, using a new 
visual-perceptual classification scale of anatomical definitions. 
Inexperienced evaluators significantly improved the accuracy 
of measure classification. This result suggests that structured 
training curricula can effectively develop skills to interpret 
FEES functional findings more accurately [11].

Studies show that training for the analysis of FEES has 
improved inter- and intra-examiner reliability [7, 9, 12]. How-
ever, subjectivity in this analysis remains a challenge. There-
fore, it is essential to standardize FEES functional analysis 
methods and train visual-perceptual skills. Based on profes-
sional training to analyze FEES parameters, it is possible to 
increase the reliability of exam classifications, make analyses 
reproducible, establish criteria for proficiency, and improve 
the clinical management of dysphagia [13].

FEES mains steps include the evaluation of the swallowing 
endoscopic anatomy, pharyngeal and laryngeal sensory-motor 
function, saliva and bolus management, and the effectiveness 
of compensatory strategies [1, 13]. For this study, we focused 
on bolus management, which we named here as functional 
parameters. Hence, this scoping review aimed to identify and 
map the available evidence on the training of visual-perceptual 
skills of students and health professionals for the analysis of 
the functional parameters of swallowing obtained with FEES 
in adults. To achieve this objective, we sought to:

1. Identify the training methods that currently exist to ana-
lyze FEES and which functional parameters are usually 
considered in training.

2. Describe the characteristics and contents of training in 
the analysis of FEES functional parameters for health 
professionals.

3. Identify diagnostic accuracy indicators related to train-
ing in the functional analysis of FEES, summarizing the 
available evidence.

4. Point out gaps in the topic and the most urgent issues to 
be solved in future research.

The scoping review focused on the following question: 
“How is the training of students and health professionals 
carried out to analyze the functional parameters in the FEES 
exams of adults with oropharyngeal dysphagia?”.

Methods

In line with indications for scoping reviews, compared 
to systematic reviews by Munn et  al. [14], this study 
sought to determine the scope of the literature covering 

visual-perceptual skills training to analyze functional param-
eters of the FEES to provide an overview of the topic and 
indicate existing gaps. We conducted this scoping review 
using the Joanna Briggs Institute (JBI) methodology [15]. 
The objectives, inclusion criteria, analysis methods, and data 
presentation methods are previously specified and reported 
in an a priori protocol [16]. We followed the recommenda-
tions for preparing scoping reviews of the Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis Pro-
tocols—extension for scoping reviews (PRISMA-ScR) [17] 
(Supplementary Material 1). The protocol of this review was 
registered in the Open Science Framework on November 10, 
2021 (https:// osf. io/ 4xst5/).

The PCC strategy (population, concept, and context) 
[15] was used to select studies: (a) regarding the popula-
tion: individuals being trained for the functional analysis 
of FEES in adults (i.e., speech-language-hearing therapists, 
otorhinolaryngologists, neurologists, or general practition-
ers, as well as undergraduate and graduate students in these 
specialties); (b) regarding the concept: training to analyze 
the functional parameters of FEES (training is defined here 
as an educational procedure aiming to enable individuals 
to develop an activity, through instruction or guidance); (c) 
regarding the context: studies carried out in training envi-
ronments, whether clinical, hospital, institutional, virtual 
environments and so forth.

Search Strategies

We identified published and unpublished studies through 
a comprehensive search strategy. We searched the follow-
ing electronic databases: MEDLINE (PubMed), Cochrane 
Library, Embase (Elsevier), Web of Science (Clarivate), Sco-
pus (Elsevier), and CINAHL Full Text (EBSCO). Sources of 
unpublished studies and the gray literature include Google 
Scholar, ProQuest, and MedNar. All searches were made in 
advanced mode, with no restriction on language. The survey 
was completed on December 16, 2021.

We used a three-step search approach to identify relevant 
studies [18]. In step 1, a search strategy was developed for 
MEDLINE (reported in a previous study) [16], using words 
contained in titles, abstracts, and keywords of articles rel-
evant to the topic. In step 2, we performed an extensive 
search, including all identified index terms and keywords on 
the databases (Supplementary Material 2). In step 3, the ref-
erence lists of all included articles were manually searched 
to verify the existence of relevant studies on the topic.

Selection of Studies

After the search, we followed a series of steps:

https://osf.io/4xst5/
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1. We imported identified articles into Rayyan (Qatar Com-
puting Research Institute, Doha, Qatar), a free online 
software application for web and mobile that allows 
blinding collaboration between reviewers and improves 
data screening.

2. Duplicate papers were identified and removed.
3. Two independent blinded reviewers screened each arti-

cle’s abstract for inclusion or exclusion.
4. We kept a record of decisions on the platform.
5. We retrieved full texts of included abstracts and consid-

ered them for review.

The above steps were initially conducted by two inde-
pendent reviewers. When there were disagreements in read-
ing abstracts or full texts, the conflicts would be discussed 
and resolved by consensus. If this was not possible, a third 
reviewer would be called.

The following inclusion criteria were applied to select 
studies by their title and abstract:

• Studies related to training for the analysis of the func-
tional parameters of FEES applied to undergraduate and 
graduate students or health professionals.

• In any language, to cover all sources of national and 
international literature.

• Publications since 1988, when FEES was formally 
described [2];

• Published and unpublished evidence on the subject: 
Peer-reviewed journals, textbooks, editorials, conference 
proceedings, and dissertations/theses, considering that 
the scope review design advocates collecting data from 
multiple sources [19];

• Studies that were carried out in any training environment, 
whether in person or remotely.

The exclusion criterion considered for this step was:

• Studies that evaluate dysphagia at the esophageal level.

For the full text selection stage, all inclusion and exclu-
sion criteria applied in the previous stage were considered, 
with the addition of the following exclusion criteria:

• Studies that do not describe the training and present only 
the results.

The detailed inclusion criteria of this review are specified 
considering the population, concept, context (PCC) strategy, 
and types of evidence sources, summarized in Table 1.

Data Extraction

Data were extracted from the studies included in the review 
by one reviewer (BC) and independently corroborated by 
two other reviewers (LM and LP), using a data extraction 
tool developed in the review protocol [16]. We refined the 
preliminary data extraction tool while extracting data from 
included publications. Data encompassed details of study 
characteristics and training content, both of significance for 
the specific purpose of the scoping review.

Some information provided in the previously published 
protocol [16] was not reported, as it is not described in most 
studies related to training in the analysis of FEES functional 
parameters. These changes can be reported due to the scop-
ing review’s iterative nature. The variables were: diagno-
sis of the population evaluated in the FEES exam; how the 
food was offered (utensils, volumes, consistencies); use and 
characteristics of the dye; use of an anesthetic; the learning 
curve and self-assessment in the study; and presentation of 
a performance report to the participant.

Data Analysis and Presentation

The data extracted in this review are presented in schematics 
and tables, as the scoping review guidelines recommended. 
The presentations accompany a narrative summary in the 
body of the text.

Results

The search in the databases resulted in the identification of 
3111 papers. After removing duplicates, 783 were removed. 
Of the 2328 remaining papers, we excluded 2307 after read-
ing the titles and abstracts. Twenty-one articles were selected 

Table 1  Eligibility criteria

a FEES fiberoptic endoscopic evaluation of swallowing

Population Undergraduate or graduate students or health professionals who have undergone training for the analysis of  FEESa 
functional parameters

Concept Training for the analysis of  FEESa functional parameters using tests performed in the population over 18 years of age
Context Studies carried out in training environments (clinical, hospital, institutional, virtual environment, and so forth)
Types of evidence 

sources
Peer-reviewed journals, textbooks, editorials, conference proceedings, and dissertations/theses; in any language 

so that all sources of national and international literature can be covered; published from 1988 onwards; on the 
established bases
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for full-text reading and analysis considering the eligibility 
criteria, leaving six articles in the final sample. The study 
selection process results are detailed in the PRISMA flow-
chart [20] (Fig. 1).

The six articles that met the inclusion/exclusion criteria 
considered for this review are summarized in Table 2.

Characteristics of Studies

The studies were published between 2009 and 2022, with 
intervals of 2 to 4 years between 2009 and 2019 and smaller 
intervals of 1 to 2 years between 2019 and 2022. Three of 
the articles were conducted in the United States [12, 21, 
22]; two in Germany [9, 23] and one in partnership between 
researchers from the United States and New Zealand [7].

In general, the studies aimed to present or validate scales 
developed for the functional assessment of swallowing, 

mostly pharyngeal residue parameters [7, 21–23], pen-
etration/aspiration [9] or both [7] only one study evaluated 
laryngeal sensitivity [12]. The places where the studies 
were carried out varied between hospitals, medical cent-
ers, an online platform, and universities, the latter being 
predominant.

Training Members Characteristics

Eligible studies considered one or more experts to perform 
reference classifications. Thirteen reference specialists 
and 99 participants analyzed swallowing parameters in the 
included studies (Table 3). There was significant heteroge-
neity in terms of years of experience for both specialists (5 
to 27 years) and training participants (no experience and 
approximately 8 years of experience) (Table 3).

Records identified from:
PubMed (n = 244)
Cochrane (n = 53)
Embase (n = 438)

Web of Science (n = 176)
Scopus (n = 1.439)
CINAHL (n = 212)6)

Records removed before 
screening:

Duplicate records removed  
(n = 783)

Records screened
(n = 2.328) Records excluded (n = 2.307)

Reports assessed for eligibility
(n = 21)

Reports excluded:
Reason “studies that do not 
describe the training, presenting 
only the results” (n =15)

Records identified from Gray 
Literature:

ProQuest (n = 226)
MedNar (n = 223)

Google Scholar (n = 820*)

*considered top 100

Studies included in scoping review (n = 6)

Id
en
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Sc
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ed

Reports sought for retrieval
(n = 21) Reports not retrieved (n = 0)

Fig. 1  PRISMA flowchart
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Training Structure

Regarding the training presentation, there was high variabil-
ity in the eligible studies. One study considered the presenta-
tion of a 30-min instructional lecture on swallowing physiol-
ogy and specific aspects of the rating scale used [9], while 
another study performed a single training session that was 
divided into five parts, including a presentation of the scale 
rules, classification practice, video presentation with train-
ing examples and live group discussion between participants 
and experts [7]. This study had an average training time of 
6 h (minimum of 4 h; maximum of 20 h). The other studies 
offered training that varied from a single session with an 
8-min video tutorial [23] to two sessions of approximately 
2 h [12]. One study did not mention training duration [22].

The characteristics of the exams that were presented 
to consider the participant’s classification in the training 
also varied, ranging from 24 [9] to 125 videos [12]. To 
validate assessment instruments, some studies chose to use 
images for classification instead of video clips [22, 23]. The 
selection of tests considered samples that varied between 

consistency categories [9], severity levels in the swallow-
ing parameters [21, 22], location of the evaluated parameter 
[23], and different diagnoses [9, 21] (Table 4).

Outcome Measures

Most studies considered intra- and inter-examiner reliability 
analysis as outcome measures. In some cases, reliability was 
the only measure used to assess participant competence [12, 
22, 23]. Two studies considered the accuracy of the par-
ticipants’ ratings over the experts’ [7, 9]. Only the study by 
Kaneoka et al. [21] established a criterion to assess whether 
the participant was trained enough to perform the analysis 
(Table 5).

Discussion

This scoping review aimed to identify and map all the avail-
able evidence on visual-perceptual skills training to ana-
lyze functional swallowing parameters obtained by FEES in 

Table 2  General information on eligible studies

a FEES fiberoptic endoscopic evaluation of swallowing

Author Year/country Study location Objective

Warnecke et al. [9] 2009/DE Hospital To assess whether a previously established  FEESa protocol based on the identification 
of findings indicative of stroke-related dysphagia can be learned and adopted by 
inexperienced clinicians

Kaneoka et al. [21] 2013/USA University Examine the reliability and validity of the Boston Residue and Clearance Scale 
(BRACS)

Neubauer et al. [22] 2015/USA University Develop, standardize, and obtain evidence of the validity of the Yale Pharyngeal 
Residue Severity Rating Scale (YPRSRS)

Gerschke et al. [23] 2019/DE Online platform Validate the German Version of the Yale Pharyngeal Residue Severity Rating Scale 
(YPRSRS) and investigate the impact of rater experience and training

Borders et al. [12] 2020/USA Medical Center To examine the inter- and intra-rater reliability of clinical classifications of the 
laryngeal adductor reflex (LAR) during the laryngeal sensation test with the touch 
method

Curtis et al. [7] 2022/USA & NZ University To describe the development of Visual Analysis of Swallowing Efficiency and Safety 
(VASES) and explore the feasibility of training novices to interpret  FEESa using 
VASES

Table 3  Characteristics of 
training members in studies

a FEES fiberoptic endoscopic evaluation of swallowing, NI not informed

Study Specialists (N) FEESa experience of 
specialist(s)

Participants 
(N)

FEESa experi-
ence of partici-
pants

Warnecke et al. [9] 2 NI 17 Inexperienced
Kaneoka et al. [21] 1  ≥ 5 years 4  ≥ 5 years
Neubauer et al. [22] 2 26 years 20  ≅ 8 years
Gerschke et al. [23] 2 27 years 28  ≥ 1 years
Borders et al. [12] NI NI 4 NI
Curtis et al. [7] 6 NI 26 Inexperienced
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adults. Key questions included the training methods, what 
functional parameters were considered, the training-related 
diagnostic accuracy indicators, and the characteristics and 
contents of the training.

This scoping review found few studies on the training of 
individuals to assess FEES functional parameters. Regard-
ing the years of publication, three articles were published 
in the last 3 years [7, 12, 23], while the other ones are from 
7 to 12 years ago [9, 21, 22]—which reflects the lack of 
consistency in publications on this topic, and at the same 
time, an increase in interest. In the last 3 years, the interval 
between the publications of studies on training to analyze 
FEES parameters has decreased.

The training in the present study aimed to improve the 
reliability of the evaluation of professionals who use the new 
evaluation method. Surveys were carried out in institutions 
where FEES is commonly performed, such as hospitals, uni-
versities, medical centers, and workplaces of different pro-
fessionals who manage dysphagia, where they usually meet 
to discuss clinical cases and develop research. Furthermore, 
a study was carried out on an online platform [23], which 
demonstrates the possibility of carrying out training using 
computational resources.

All studies aimed to present or validate scales developed 
for evaluating swallowing parameters, mostly pharyngeal 
residue parameters, penetration/aspiration, or both—only 
one study assessed laryngeal sensitivity [12]. Laryngeal sen-
sitivity is strongly related to swallowing safety, since sensory 
impairment in the laryngeal area decreases airway protec-
tion, allowing the aspiration of liquid/food or oropharyngeal 
secretions [24, 25] and has been frequently associated with 
the occurrence of pharyngeal residues and inefficiency in the 
elimination of these residues [26]. Therefore, we included 
this parameter in this study.

The presence of pharyngeal residues in valleculae or 
pyriform sinuses after swallowing is related to swallowing 
inefficiency [27] and even predict the occurrence of laryn-
gotracheal aspiration [28]. The parameter that investigates 
the occurrence of laryngeal penetration or laryngotracheal 

aspiration is closely related to swallowing safety because 
it assesses the severity of a significant event of an invasion 
of the airways and, therefore, has excellent clinical and 
research value [29].

The included studies considered the specialists as refer-
ence standards. Regarding the panel of experts, most had 
one or two specialists with at least 1 year of experience. 
Only the study by Curtis et al. [7] describes a more dis-
cerning consensus panel with certified professionals who 
have published research involving FEES performance 
and interpretation and obtained dysphagia education and 
clinical training in different national and international 
locations.

The number of participants ranged from 4 to 28 evalua-
tors with different experiences. Some studies consider the 
experience in the execution and interpretation of the FEES 
[12, 21, 23], while others focused on participants without 
specific training for the analysis of the exam [7, 9]. These 
characteristics suggest that some classification scales are 
designed for clinical use by specialists, and others have a 
broader scope, which suggests their use by inexperienced 
health professionals if there is instruction or training to clas-
sify the parameters. Directing the practice to student partici-
pants, as done in the study by Curtis et al. [7], can provide a 
reasonably homogeneous group without the influence of the 
participants’ experience on the results [30].

The training types in the studies involved didactic 
teaching, independent practical assessment, and blended 
approaches. Instructional training with lectures, video tuto-
rials, written, visual, and verbal representations, and dis-
cussions with reference raters. All these were typical and 
generally increased the accuracy and reliability of outcome 
measures [7, 9, 21, 22]. Only one study was concerned with 
establishing a performance criterion to assess the evaluator’s 
competence during training [21]. Professionals had their 
scores compared with the specialist, and they were consid-
ered proficient only when the scores were within a range of 3 
points in the total score of the classification tool in the three 
swallowing consistencies evaluated.

Table 5  Outcome measures of 
studies

NI not informed

Study Criteria for assessing 
competence

Measures related to training

Intra-examiner 
reliability

Inter-examiner 
reliability

Accuracy of 
classifica-
tions

Warnecke et al. [9] NI NI NI x
Kaneoka et al. [21] x NI NI NI
Neubauer et al. [22] x x x NI
Gerschke et al. [23] x NI x NI
Borders et al. [12] x x x NI
Curtis et al. [7] x x x x
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There is no consensus on the number of hours suitable for 
the efficient training of professionals. While some studies 
carried out 2 to 3 h of training [12, 21], another study used 
the self-report of those trained to account for the average 
number of 6 h (minimum of 4 h, maximum of 20 h). More 
research is needed to determine the optimal training dose to 
achieve evaluator competence and reliability, particularly for 
inexperienced professionals. Previous academic and clinical 
experience may be associated with better performance or not 
at all influence the training results.

Most studies considered classifications through sequences 
of video clips or the complete exam [7, 9, 12, 21], while oth-
ers used image frame analysis to evaluate [22, 23]. As FEES 
is a dynamic exam, this analysis usually takes place through 
videos in real conditions. However, many studies consider 
an analysis of frames for training purposes to obtain con-
trol of the internal validity of the research and comparisons 
between examiners. In any case, the examination by the iso-
lated condition is still common in the clinical classifications 
of the exam. The number of tests evaluated in the studies has 
high variability, between 24 and 125 [9, 12].

Regarding the variables considered, most studies were 
limited to analyzing intra- and inter-evaluator reliability 
for the tool classification measures. Some information that 
would be useful to assess the effectiveness of the train-
ing was not mentioned, such as interest, knowledge about 
anatomy and physiology, and clinical experience of the par-
ticipant, as Logemann [31] suggested in a study on training 
with videofluoroscopic swallowing exams. There were also 
no reports of self-confidence and analysis-related measures 
such as accuracy and speed, as well as how these variables 
relate to each other over training time. Furthermore, in the 
proposed scales, there is no possibility of doubts in the judg-
ments and, therefore, the inability to work with uncertainties.

Inter-rater reliability analyses, often described in studies 
as outcome measures, bring us uncertain data. With inter-
rater analysis, it is impossible to distinguish whether there 
was an increase in the accuracy of the classifications with 
training or whether the results of the novice raters influenced 
each other for an assessment prone to error. Future studies 
should take care when evaluating the accuracy of the clas-
sification, considering the opinions of qualified experts.

The acquisition of skills to perform FEES has been rec-
ommended worldwide. In some countries, institutions have 
developed structured and certified training curricula for this 
purpose [10, 32–34]. The intention is to establish best prac-
tice guidelines for professionals who perform and interpret 
FEES findings, including identifying functional swallow-
ing parameters [33]. Although these international recom-
mendations are intended to guide professional practice and 
establish better standards of care in dysphagia, they are more 
focused on the practical skills of FEES, such as inserting the 
endoscope through the nose. Training programs consider the 

importance of identifying and classifying functional param-
eters but do not describe how training should be or inform 
the required performance level for participants.

This scoping review identified, therefore, a knowledge 
gap, as the published and unpublished literature does not 
present specific results on training, being limited to training 
as a secondary objective in the validation studies of scales 
for the classification of these parameters. Many included 
articles were not explicit in the training description, with 
essential information often omitted or implied. In addition, 
they did not have as their primary objective the accomplish-
ment of the training.

Our findings suggest the emerging need to develop struc-
tured and standardized training methods, considering vari-
ables that may influence the certification of competence of 
students and health professionals in analyzing FEES param-
eters. These methodologies must consider aspects such as 
the learning curve, performance report, difficulty levels for 
evaluating the images, skill levels, and progress, and using 
computational methods for the answers, offering immediate 
feedback to the participant.

Limitations

This review has some limitations, which may have impacted 
the results. Between the search for studies and the comple-
tion of this review, some recently published studies may have 
been lost. However, an update to this report in the coming 
years will provide an opportunity to include any studies that 
may have been missed. A second limitation of this review is 
our focus only on the functional parameters of swallowing, 
which excludes the assessment of anatomy through FEES. 
We sought to explore the functional capacity of swallow-
ing, considering the pharyngeal and laryngeal sensory-motor 
assessment and saliva and food bolus management. Future 
studies should consider the anatomical evaluation, which 
also causes significant impacts on swallowing function.

Conclusion

Training to analyze FEES functional parameters is not stand-
ardized and is poorly described. The reviewed literature 
points to the need to develop training on visual-perceptual 
analysis of FEES to make students and health professionals 
who treat dysphagia competent for diagnosis. It is still rel-
evant to study the variables that may influence participants’ 
performance in training.
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