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Abstract

Purpose: Pharyngeal residue rating scales are often used to rate pharyngeal residue observed during flexible endoscopic
evaluation of swallowing. Despite the widespread use of pharyngeal residue rating scales, there is no data that has system-
atically explored user experience. The aim of this scoping review was to investigate specific reporting of user experience,
user centred design principles, and normative data in the development of pharyngeal residue rating scales.

Method: A scoping review was conducted across four electronic databases inclusive of all dates until June 2024. Grey lit-
erature searching occurred in March–April 2023 and was repeated in June 2024. This review followed the Preferred
Reporting Items for Systematic Review and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) protocol.
Titles/abstracts, full texts, and data extraction were reviewed by two independent reviewers.

Result: A total of 22 sources were included, with 18 unique pharyngeal residue rating scales identified. Two studies
referred to user experience, seven included at least one user centred design principle, and four studies reported on nor-
mative data.

Conclusion: The findings of this review highlight few pharyngeal residue rating scales include the experience of the
intended user and establish normative data in the initial development phase. User experience, user centred design princi-
ples, and normative data may be useful considerations to optimise functionality.

Keywords: swallowing; deglutition disorders; endoscopy; Pharyngeal residue; user experience and normative data

Introduction

Pharyngeal residue refers to secretions, food, or fluid

boli accumulated in the pharyngeal recesses and is

correlated with an increased risk of aspiration and

worsened severity of dysphagia (Langmore, 2017;

Leonard et al., 2011; Sabry & Abou-Elsaad, 2023;

Shapira-Galitz et al., 2019a, 2019b; Steele, Peladeau-

Pigeon, Barrett, et al., 2020; Stokely et al., 2015;

Yoon et al., 2019). An international consensus study

recommended the use of rating tools in dysphagia

assessment, including the evaluation and systematic

rating of pharyngeal residue, as this is paramount to

the comprehensive assessment, characterisation, and

treatment of oropharyngeal dysphagia (Espitalier

et al., 2018). For pharyngeal residue observed in
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flexible endoscopic evaluation of swallowing (FEES),

multiple scoring systems exist, with variance in tool

content, measurement methods, and overall purpose

(Miles et al., 2021; Neubauer et al., 2016; Starmer,

2022; Swan et al., 2019).

A systematic review by Neubauer et al. (2016)

compared the psychometric integrity of seven pharyn-

geal residue rating scales across criteria including

severity definitions, scale type, number of raters,

experience of raters, randomisation of images, intra-

and inter-rater reliability, and construct validity. The

authors concluded the Yale pharyngeal residue sever-

ity rating scale was the only tool that provided suffi-

cient detail across all the specified criteria and was

therefore recommended for clinical use (Neubauer

et al., 2016). Subsequent research has confirmed that

the Yale pharyngeal residue rating scale demonstrates

satisfactory reliability. However, this is influenced by

whether residue is rated from videos or still images,

bolus consistency, and training of raters (Rocca et al.,

2022, 2024). In addition to this, Swan et al. (2019)

evaluated the psychometric properties of published

visuo-perceptual measures for instrumental swallow-

ing assessments including nine FEES scales using the

consensus-based standards for the selection of health

status measurement Instruments checklist. This

checklist was used to determine internal consistency,

test-retest, inter-rater and intra-rater reliability, meas-

urement error, content validity, structural validity,

and hypothesis testing. The authors concluded that

psychometric properties of all scales were weak and

were unable to recommend the use of any individual

scale (Swan et al., 2019). Whilst providing important

comparative data across pharyngeal residue rating

scales, previous research has not explored the con-

cepts of user experience, user centred design princi-

ples, and normative data, which are useful to evaluate

and understand the clinical utility of scales. As pha-

ryngeal residue rating scales are widely available for

clinical use, investigation into user experience and

normative data is warranted to better understand

how instrument design considerations influence clin-

ical workflow, decision-making, diagnosis, and

broader dysphagia management.

The effectiveness and practical application of a clin-

ical tool, instrument, or service may be inextricably

linked to positive user experience (Hartson & Pyla,

2012). In the design sciences, user experience design is

used to improve the experience of software interfaces,

systems, and spaces through systematic research which

involves the intended user, often in the desired context

or environment (Ahram et al., 2022). User experience

design is conceptually associated with the broader con-

cept of ‘design thinking’ and is gaining momentum in

healthcare as a framework to enhance innovation, pro-

mote sustainable resource management, and respond

to the increasing demands on healthcare systems glo-

bally (Altman et al., 2018; Roberts et al., 2016). User

experience research involves multiple cycles of

ideation, prototyping, and testing with the aim of

streamlining the product, software, or system through

observation of prospective end-users (Ahram et al.,

2022). This results in an outcome in which the initial

development is led by end-users and occurs before for-

mal rollout of the system (Altman et al., 2018; Bate &

Robert, 2007).

User experience design does not have one formal

definition nor standardised elements, however, one

model is Morville’s ‘user experience honeycomb’

(Morville, 2004). The model encompasses elements

of usefulness, usability, desirability, value, findability,

accessibility, and credibility (Morville, 2004). This

model was initially designed for computer software,

but the concept is applicable to healthcare (Bate &

Robert, 2007). User Experience is context depend-

ent, meaning that each of these elements may not

have an equal weight for a single product or tool. For

example, when considering pharyngeal residue rating

scales, desirability (i.e. the emotional and aesthetic-

ally appealing aspect of a tool) is unlikely to influence

user experience as much as usability, or the effective-

ness, efficiency, and satisfaction of using the scale

(Morville, 2004). When considering the design of

clinical instruments, such as pharyngeal residue rat-

ing scales, positive user experience of a scale is contin-

gent on user centred design principles. While it is

acknowledged that design principles are emerging

concepts in healthcare, it is believed that they are

important areas for consideration to improve report-

ing of dysphagia in clinical settings.

Involving end-users in healthcare research through

co-design approaches is considered best practice, as it

increases the relevance and quality of healthcare

research (Bird et al., 2021; Evans et al., 2021; Sanders

& Stappers, 2008). While healthcare has not explored

usability to the same extent as the design sciences, con-

sideration of user centred design in the development of

health instruments and personal health tools has been

reported (Vaisson et al., 2021). User centred design

also seeks to involve the people who are likely to use or

interact with a tool, service, or instrument in the design

and development process to optimise the overall user

experience (Witteman et al., 2021). While the concept

of ‘end users” is broad and may include researchers,

clinicians, and patients alike, for the purposes of this

review ‘end-users’ are defined as clinicians based in

patient settings, to enhance the clinical relevance of

this review. Bate and Robert (2007) asserted that if

something is more ‘usable’, it is likely to lead to fewer

errors and better performance. However, the concept

of user centred design in dysphagia has not been

widely reported, providing new opportunities to apply

this to the development of assessment tools.

In healthcare, normative data research involves

comparisons between people with a shared condition

and a reference group of healthy participants with the

aim of establishing what is normal’ to then identify

and investigate patterns of abnormality (O’Connor,

2 T. Wilson et al.



1990). In dysphagia care, this may involve the assess-

ment and reporting of swallowing function in healthy

people without dysphagia under the same conditions

(i.e. determining swallowing performance across

bolus consistency or bolus volume). Previous research

has shown that the assessment of pharyngeal residue,

even with validated scales, is subject to human meas-

urement error and influenced by factors, such as per-

ceptual bias, bolus consistency, and the rater’s

experience and training (Pisegna, 2022; Pisegna,

Borders, et al., 2018; Pisegna, Kaneoka, et al., 2018;

Pisegna et al., 2020; Rocca et al., 2022, 2024). This

suggests that evaluating the severity or amount of

pharyngeal residue may not effectively distinguish

between normal and impaired swallowing functions

without comparative normative values for the same

scale. Therefore a scale which assigns a quantity or

severity level, but which does not define a normal

range with a healthy, non-dysphagic reference group,

may have inherent limitations to its interpretation and

application in practice, and may negatively impact the

end user’s experience with this scale (Humbert et al.,

2018; Molfenter & Steele, 2013). Clinically, this may

result in diagnostic inaccuracies or inappropriate

therapeutic recommendations (Vose et al., 2018).

The inclusion of normative data within pharyngeal

residue rating scales may also facilitate increased

accuracy in quantifying pharyngeal residue across

bolus variables and contribute to aspiration risk strati-

fication (Molfenter & Steele, 2013; Steele, Peladeau-

Pigeon, Nagy, et al., 2020).

Whilst previous literature has described critical

issues of psychometric properties of pharyngeal resi-

due rating scales used in FEES reporting, to date,

there has been no evaluation of user experience, user-

centred design principles, and normative data

(Neubauer et al., 2016; Pisegna, 2022; Swan et al.,

2019). Given this is an unexplored area that has the

potential to shape future research approaches and scale

design, further investigation is warranted. As user

experience is considered a novel concept for dysphagia

research, a scoping review was selected to broadly yet

systematically ascertain the breadth of available evi-

dence, analyse knowledge gaps, and provide a prelim-

inary summary of research related to a contemporary

concept (Levac et al., 2010; Munn et al., 2018).

The aims of this scoping review were: a) to identify

reporting of user experience in pharyngeal residue rat-

ing scales development; b) to identify and assess user

centred design principles in pharyngeal residue rating

scales development, and c) to investigate reporting of

normative swallowing data within the initial stages of

pharyngeal residue rating scales development.

Method

Protocol and registration

This review followed the Preferred Reporting Items

for Systematic Review and Meta-Analyses extension

for Scoping Reviews (PRISMA-ScR) (Tricco et al.,

2018). The protocol was prospectively registered with

Open Science Framework on 19th June 2022

(Registration link https://osf.io/nf7yh).

Eligibility criteria

Study eligibility included: research articles that

reported on the initial development of published pha-

ryngeal residue and/or secretion management rating

scales used in FEES; involved humans over 18years of

age; were published in English; and reported on the

initial design processes of pharyngeal residue rating

scales. As user experience design typically involves the

intended end-user as early as initial concept develop-

ment, our review focused on initial design processes

only (i.e. creation of scoring items, initial validation,

pilot testing, or other early design initiatives used to

establish a novel rating tool). Studies were excluded if

they reported on pharyngeal residue interpretation on

instrumental assessments other than FEES (e.g. vid-

eofluroscopic swallowing studies [VFSS]), reported on

user experience outside of pharyngeal residue rating

scales (i.e. reported on the user experience of docu-

mentation software, not a rating scale), and only

described the use of a pharyngeal residue rating scales

(e.g. as an outcome measure, reference standard, or in

the validation of an existing scale with a new popula-

tion), rather than the initial development of the scale.

As we sought to investigate specific details of pharyn-

geal residue rating scales design practices, secondary

evidence that summarised multiple studies, such as

systematic reviews were excluded. Case studies/series,

letters to the editor, commentary/opinion pieces, the-

ses, conference abstracts, and supplemental material

were also excluded to enhance the clinical relevance of

the review.

Information sources and search strategy

A systematic literature search was conducted using

four electronic databases covering multiple professions

(CINAHL, Medline, Embase, speechBITE) to meet

reported recommendations on using >2 databases for

a 95% recall (Ewald et al., 2022). Medical subject

headings (MeSH) and free text mapping of keywords

in the title and abstracts adapted from Neubauer et al.

(2016) were used on each database from inception to

June 2022 and repeated in June 2024 (see Appendix A

for Medline search terms). To complement this sys-

tematic search, a further exploratory search was con-

ducted using the first 200 results on Google Scholar

(Bramer et al., 2017; Haddaway et al., 2015). Search

criteria were reviewed by five of the authors, one aca-

demic, and a medical librarian. A grey literature search

was conducted following the guidelines outlined by

Arksey and O’Malley (2005) and involved the review

of references cited in position statements and/or clin-

ical practice guidelines pertaining to FEES from pro-

fessional bodies. Professional bodies included Speech

Understanding user experience and normative data 3
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Pathology Australia, The Royal College of Speech and

Language Therapists, the American Speech-

Language-Hearing Association, the New Zealand

Speech-language Therapists’ Association, The

European Society for Swallowing Disorders, and the

Union of the European Phoniatricians. Citation and

reference checking of previous systematic reviews were

conducted, as well as citation and reference checking

of all articles in the final yield (Neubauer et al., 2016;

Swan et al., 2019). The search occurred during

March–April 2023 and was inclusive of all records

from inception up to April 2023 and was repeated in

June 2024. Additionally, authors of included studies

were contacted for access to any unpublished or in-

press material related to the inclusion criteria.

Selection of sources of evidence

The yield of all searches was exported to Covidence

systematic review software (Veritas Health

Innovation, Melbourne, Australia) for review, with

duplicates removed via the automatic function. At

both title and abstract and full text phases, all records

were screened independently by two reviewers against

the inclusion/exclusion criteria. All disagreements

were resolved either through consensus discussion or

a third reviewer if required. There was discussion at

the beginning, middle, and end of each phase of the

review to reduce ambiguity in source selection as rec-

ommended by Levac et al. (2010).

Data charting process

Data were extracted from the final set of included

studies by two authors independently. Data were

extracted into a purpose built excel database devel-

oped by the first author and pilot tested and refined

by five of the authors. All authors completed an initial

calibration task which involved data extraction of the

same study followed by consensus discussion to

affirm the data extraction method, table layout, data

points, and operational guidelines.

Data items

Data items extracted from sources included article

title, name of pharyngeal residue rating scale,

authors, country of origin, year of publication, resi-

due measurement outcome (e.g. oral trials or secre-

tions), measurement method (e.g. type of scale used),

user experience, principles of user centred design,

and normative data. For studies that included user

experience, data extracted included methods of

acquiring user experience (e.g. focus groups, surveys,

and metrics), characteristics of users (e.g. clinicians

or researchers), and user experience elements consid-

ered as relevant to the sources obtained. No restric-

tions were applied regarding the method/

methodology of user experience data collection (e.g.

questionnaires, contextual inquiry, interviews, and

experience co-design). For sources that included user

centred design principles, six items from the User-

Centred Design 11-item Measure (UCD-11) were

adopted and modified to capture the extent to which

user experience was considered or explored during

the development of pharyngeal residue rating scales

(Witteman et al., 2021). For sources that included

normative data, additional information was extracted

including sample size, age range of participants, male

to female distribution, race/ethnicity, food/fluid and

bolus size of consistencies trialled, and swallowing

conditions/instructions.

Synthesis of result

Descriptive statistics were used to summarise the data

collected. Information pertaining to the three review

aims were synthesised in tabular format and were pre-

sented in relation to the individual pharyngeal residue

rating scales identified, rather than across included

studies. When a pharyngeal residue rating scale was

described across multiple studies, all were included,

and data were extracted from all papers.

Result

Selection of sources of evidence

The search results are outlined in the PRISMA flow-

chart (Figure 1). The full search yielded a total of

7592 sources. Following the removal of duplicates,

4681 sources were screened at the title and abstract

level. Full text review was completed for 209 sources,

resulting in the inclusion of 22 studies for data extrac-

tion. For all included studies, the corresponding

author was contacted to establish if any additional

unpublished or in-press studies were available. While

six of the corresponding authors replied, no material

from this was included in the final review following

screening against the inclusion criteria. A further

three professional bodies/societies were contacted for

position statements/guidelines, however no further

position documents on FEES were obtained.

Characteristics of sources of evidence

A summary of the 18 pharyngeal residue rating scales

identified is outlined in Tables I and II. Of the 22

included studies, 18 unique scales were identified.

Three were specific to interpretation and severity of

accumulated pharyngo-laryngeal secretions, 14 were

specific for assessment of pharyngeal residue with oral

trials, and one which included both secretions and oral

trials. The included studies originated from nine coun-

tries, published between 1996–2023. Two studies

included the use of concurrent FEES and VFSS (Kim

& Jung, 2013; Park et al., 2015) and one pharyngeal

residue rating scales was specific to the laryngectomy

population (Coffey et al., 2018). Four pharyngeal resi-

due rating scales included normative data (Curtis

et al., 2023; Donzelli et al., 2003; Kelly et al., 2008;

Murray et al., 1996), two reported on user experience

4 T. Wilson et al.



(Curtis, Borders, et al., 2022; Kaneoka et al., 2013),

and seven reported on some degree of user centred

design principles (Coffey et al., 2018; Curtis, Borders,

et al., 2022; Kaneoka et al., 2013; Miles & Hunting,

2019; Murray et al., 1996; Starmer et al., 2021;

Tohara et al., 2010), though the level of detail varied

across studies and scales. Three pharyngeal residue

rating scales were reported over multiple papers

(Curtis, Borders, et al., 2022; Curtis, Borders, Perry,

et al. 2022; Curtis et al., 2023; Farneti, 2008; Farneti

et al., 2014; Kelly et al., 2006, 2008).

User experience

A summary of the user experience data and user cen-

tred design principles reported in the identified scales

is outlined in Table III. No studies explicitly reported

assessment of user experience or incorporation of

user experience findings into initial scale develop-

ment. Two scales reported on initial feasibility during

the process of creating a scale with the use of meas-

ures obtained by observing potential end users, dis-

playing a consideration of user experience (Curtis,

Borders, et al., 2022; Kaneoka et al., 2013). There

were no reported changes made to the design or func-

tion of the scale based on the measures collected in

either study. The authors of the Boston residue and

clearance scale (BRACS) measured the average time

to complete ratings using the scale compared to using

a traditional, non-standardised ordinal rating scale

commonly referred to in the literature (i.e. ‘none,

coating, mild, moderate, severe’) (Kaneoka et al.,

Figure 1. PRISMA flowchart.

Table I. Pharyngeal residue rating scales for secretions.

Scale name
Article

publication
Country of

origin
Measurement

method
Normative

data
User

experience
User centred

design principles

Marianjoy Secretion Scale
(Donzelli et al., 2003)

2003 United States Ordinal scale Yes No No

New Zealand Secretion Scale
(NZSS) (Miles & Hunting, 2019)

2019 New Zealand Ordinal scale No No Yes

Secretion Severity Rating Scale
(Murray et al., 1996)

1996 United States Ordinal scale Yes No Yes

Understanding user experience and normative data 5



2013). The mean time to complete individual ratings

was calculated and reported as �2min 37 s. On the

initial measure, the BRACS ratings took twice as long

as traditional rating methods but on a repeat measure,

the total time to complete all BRACS ratings reduced

(Kaneoka et al., 2013). User-experience measures

reported in the Visual Analysis of Swallow Efficiency

and Safety scale (VASES) included accuracy of rat-

ings pre- and post-training, and time to complete rat-

ings for each FEES clip (Curtis, Borders, et al.,

2022). There were statistically significant improve-

ments in accuracy post-training, though variability

was seen across different anatomical landmarks

(Curtis, Borders, et al., 2022). The average time to

complete ratings post-training was 1 min 30 sec,

which was nearly half the time it took pre-training.

All sources had high accessibility, a crucial element of

user experience, as they were located within access-

ible published articles and did not require commer-

cial training or learning materials.

User-centred design

None of the identified studies and respective pharyn-

geal residue rating scales met all modified UCD-11

criteria, however, seven tools included at least one

UCD-11 element. No studies reported on assessing

the needs of potential end-users either before, or dur-

ing the development of the pharyngeal residue rating

scales. Three studies reported on involving potential

end-users in designing the prototype of the scale

(Coffey et al., 2018; Kaneoka et al., 2013; Miles &

Hunting, 2019) and three studies reported on involv-

ing potential end users in evaluating a prototype or

final version (Kaneoka et al., 2013; Miles & Hunting,

2019; Starmer et al., 2021). Two studies reported

observing potential end-users (i.e. working clinicians

external to the research team) using the pharyngeal

residue rating scales (Curtis, Borders, et al., 2022;

Murray et al., 1996). Two studies explicitly reported

the changes made through the iterative cycles of the

design process (Miles & Hunting, 2019; Tohara

et al., 2010), and two studies involved an expert panel

(i.e. external to the research team) in the develop-

ment of the pharyngeal residue rating scales (Coffey

et al., 2018; Miles & Hunting, 2019).

Normative data

A summary of normative data reported in the identi-

fied pharyngeal residue rating scales is outlined in

Table IV. Four studies reported on normative data

across four different scales (Curtis et al., 2023;

Donzelli et al., 2003; Kelly et al., 2008; Murray et al.,

1996). Two studies included the examination of phar-

yngo-laryngeal secretions (Donzelli et al., 2003;

Murray et al., 1996) and the other two reported on

residue following oral bolus trials (Curtis et al., 2023;

Kelly et al., 2008). The two secretion management

scales compared secretion accumulation with aspir-

ation of diet/fluids. The consistency of diet/fluids

under examination was not reported in either study

Table II. Pharyngeal residue rating scales for oral trials.

Scale name
Article

publication
Country
of origin

Measurement
method

Normative
data

User
experience

User centred
design

principles

Boston Residue and Clearance Scale
(BRACS) (Kaneoka et al., 2013)

2013 United States Ordinal scale No Yes Yes

Dynamic Imaging Grade of
Swallowing Toxicity for Flexible
Endoscopic Evaluation of
Swallowing: DIGEST-FEES
(Starmer et al., 2021)

2021 United States Ordinal scale No No Yes

Mansoura Fiberoptic Endoscopic
Evaluation of Swallowing Residue
Rating Scale (MFRRS) (Sabry
et al., 2021)

2021 Egypt Ordinal scale No No No

Pooling score (P-score) (Farneti,
2008; Farneti et al., 2014)

2008, 2014 Italy Ordinal scale No No No

The New Scale (Kim & Jung, 2013) 2013 South Korea Ordinal scale No No No
Unnamed (Kelly et al., 2006, 2008) 2006, 2008 United Kingdom Ordinal scale Yes No No
Unnamed (Tohara et al., 2010)� 2010 Japan Ordinal scale No No Yes
Unnamed (Park et al., 2015) 2015 South Korea Ordinal scale No No No
Unnamed (Baijens et al., 2015) 2015 Netherlands Ordinal scale No No No
Unnamed (Pilz et al., 2016) 2016 Netherlands Ordinal scale No No No
Unnamed (Coffey et al., 2018) 2018 United Kingdom Mixed binary and

visual analogue
scale

No No Yes

Unnamed (Manor et al., 2019) 2019 Israel Ordinal scale No No No
Unnamed (Simon et al., 2020) 2020 United States Ordinal scale No No No
Visual Analysis of Swallow

Efficiency and Safety (VASES)
(Curtis, Borders, et al., 2022;
Curtis, Borders, Perry, et al.
2022)

2021, 2022,
2023

United States Visual analogue
scale or verbal
numerical ratings

Yes Yes Yes

Yale Pharyngeal Residue Severity
Rating Scale (Neubauer et al.,
2015)

2015 United States Ordinal scale No No No

�
This pharyngeal residue rating scale encompassed an assessment of both secretions and oral trials however only features in this table.
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(Donzelli et al., 2003; Murray et al., 1996). In both

studies, the healthy participants were reported to

have normal or minimal pooled secretions, and nor-

mal swallow function, suggesting no aspiration of

diet/fluids was observed. Further data on pharyngeal

residue of the diet/fluids trialled were not reported in

either study. For the pharyngeal residue rating scales

which examined pharyngeal residue following oral

diet/fluids trials, a range of bolus consistencies and

volumes were reported (Curtis et al., 2023; Kelly

Table III. User experience and modified user-centered design 11-item measure.

Scale name

User
experience

data

Were potential
end users
involved in
any steps to

help
understand
users and

their needs?

Were potential
end users
involved in
any steps of
designing,

developing, or
refining a
prototype

Were potential
end users
involved in
any steps

intended to
evaluate

prototypes or
a final version
of the tool?

Were potential
end users
observed

using the tool
in any way?

Were changes
made between
iterative cycles

explicitly
reported in
any way?

Was an
expert panel
involved?

Boston Residue and
Clearance Scale
(BRACS) (Kaneoka
et al., 2013)

Yes No Yes Yes No No No

Dynamic Imaging
Grade of
Swallowing Toxicity
for Flexible
Endoscopic
Evaluation of
Swallowing:
DIGEST-FEES
(Starmer et al.,
2021)

No No No Yes No No No

Mansoura Fiberoptic
Endoscopic
Evaluation of
Swallowing Residue
Rating Scale
(MFRRS) (Sabry
et al., 2021)

No No No No No No No

Marianjoy Secretion
Scale (Donzelli
et al., 2003)

No No No No No No No

New Zealand
Secretion Scale
(NZSS) (Miles &
Hunting, 2019)

No No Yes Yes No Yes Yes

Pooling score
(P-score) (Farneti,
2008; Farneti et al.,
2014)

No No No No No No No

Secretion Severity
Rating Scale
(Murray et al.,
1996)

No No No No Yes No No

The New Scale (Kim
& Jung, 2013)

No No No No No No No

Unnamed (Kelly
et al., 2006, 2008)

No No No No No No No

Unnamed (Tohara
et al., 2010)

No No No No No Yes No

Unnamed (Park et al.,
2015)

No No No No No No No

Unnamed (Baijens
et al., 2015)

No No No No No No No

Unnamed (Pilz et al.,
2016)

No No No No No No No

Unnamed (Coffey
et al., 2018)

No No Yes No No No Yes

Unnamed (Manor
et al., 2019)

No No No No No No No

Unnamed (Simon
et al., 2020)

No No No No No No No

Visual Analysis of
Swallow Efficiency
and Safety
(VASES) (Curtis,
Borders, et al.,
2022; Curtis,
Borders, Perry,
et al. 2022)

Yes No No No Yes No No

Yale Pharyngeal
Residue Severity
Rating Scale
(Neubauer et al.,
2015)

No No No No No No No

Understanding user experience and normative data 7



et al., 2008). Kelly et al. (2008) proposed an anatom-

ically defined, 6-point ordinal scale to assess pharyn-

geal residue in healthy participants across a range of

bolus consistencies. Healthy older and younger adults

had equally efficient pharyngeal clearance, with pha-

ryngeal residue only seen in a small number of partic-

ipants, typically in small amounts (Kelly et al., 2008).

They reported that younger healthy adults had mar-

ginally more residue than healthy older adults, with

coating or mild residue in the laryngeal inlet present

in 21 younger adults and 11 older adults (Kelly et al.,

2008). Similarly, Curtis et al. (2023) used the VASES

to assess pharyngeal residue in healthy adults. While

pharyngeal residue was present in healthy adults

across most oral trials, it was typically estimated to

cover 2–3% of an anatomical surface across various

bolus consistencies (Curtis et al., 2023). Nil studies

reported normative data of thickened fluid bolusi.

Three of the four studies reported data categorised by

young and older healthy adults as well as gender

(Donzelli et al., 2003; Kelly et al., 2008; Murray

et al., 1996). One study reported on additional infor-

mation including gender, race/ethnicity, height,

weight, and body mass index (Curtis et al., 2023).

Nil studies reported embedding normative reference

values into the scoring system of the pharyngeal resi-

due rating scales in the initial development.

Discussion

This scoping review is the first to describe user

experience, user-centred design principles, and nor-

mative data in the initial development of pharyngeal

residue rating scales used in FEES. Through a

systematic literature search, 18 unique pharyngeal

residue rating scales were identified from 22 studies.

There was heterogeneity across scales regarding con-

tent, measurement methods, anatomic landmarks,

and overall purpose (e.g. assessment of secretions

only or assessment of oral trials). Pharyngeal residue

rating scales commonly encompassed additional and

interconnected parameters within a single tool,

including assessment of physiological response to

residue, effectiveness of clearance attempts, and air-

way protection (penetration/aspiration). Despite pha-

ryngeal residue rating scales gaining greater attention,

with seven of the 18 scales published within the last

five years (Coffey et al., 2018; Curtis, Borders, et al.,

2022; Curtis, Borders, Perry, et al. 2022; Curtis

et al., 2023; Manor et al., 2019; Miles & Hunting,

2019; Sabry et al., 2021; Simon et al., 2020; Starmer

et al., 2021), there is limited data pertaining to the

inclusion of user experience, user centred design prin-

ciples and normative data within the initial stages of

scale development.

In the VASES and BRACS, usability metrics fre-

quently used in user experience design are reported,

however, they are described in a way that seeks to

ascertain initial feasibility of using the scale (i.e. if the

measurement methods/tool content is fit for purpose)

rather than understanding the user to improve the

experience of using the scale (Curtis, Borders, et al.,

2022; Kaneoka et al., 2013). The metrics explored

provide preliminary data to ascertain usability, which

is only one element of user experience and did not

result in changes to improve the usability of either

scale. To enhance pharyngeal residue rating scales

implementation, usability metrics, such as time to

Table IV. Normative data reported in pharyngeal residue rating scales.

Scale name
Study sample

size� (n)
Age range—year
mean (range) Sex (M, F) Race/ethnicity

Diet/fluid consistencies and
bolus volume trialled

Swallowing
conditions/
instructions

Marianjoy
Secretion
Scale
(Donzelli
et al., 2003)

4 46 (NR–NR) M: 3
F: 1

NR � Secretions
� Diet/fluid consistencies

not reported

NR

Unnamed (Kelly
et al., 2008)

51 Young group:
30.5 (23–38)

Older group: 75
(65–88)

Young group
M: 10
F:11

Elderly group
M: 18
F: 12

NR � Liquid (5ml, 10ml,
large mouthful)

� Smooth vanilla yoghurt
(10ml)

� Chopped banana (10ml)
� Cheese sandwich

(3�3 cm)

Natural swallow

Secretion
Severity
Rating Scale
(Murray et al.,
1996)

22 Young Group:
NR (24–40)

Older group: NR
(60–83)

M: 22
F: 0

NR � Secretions
� “Food”
� “Liquid”

NR

Visual Analysis
of Swallow
Safety and
Efficiency
(VASES)
(Curtis et al.,
2023)

39 50.2 (27–83) M: 19 (48%)
F: 20 (51%)

Asian: 1 (2%)
Black or African

American: 10
(25%)

Hispanic or Latino:
5 (12%)

Multi-racial: 3 (7%)
White: 20 (51%)

� Thin fluids/IDDSI 0
(self-selected volumes
including natural and
single swallow, 5, 10,

20, 90ml)
� Pudding/IDDSI 4 (5ml)

� Cracker/IDDSI 7
(prompted normal

bite size)

Natural swallow,
single swallow,
consecutive sips

NR: not reported; M: male; F: female; IDDSI: Internal Dysphagia Diet Standardisation Initiative (Steele et al., 2018).
Note. �Sample size of healthy participants only.
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complete ratings, time to complete documentation,

and/or number of viewings required to score, may be

beneficial. Adjustments from these tests may increase

usability and contribute to enhanced user experience.

Post pharyngeal residue rating scales development,

Messina et al. (2024) explored usability metrics of the

Yale pharyngeal residue severity rating scale, the

BRACS, the Pooling score, and the residue ordinal

rating scale. Intra-rater and inter-rater reliability, time

to complete ratings and perceived difficulty/ease of

use were compared across these scales. The authors

concluded the Yale pharyngeal residue severity rating

scale yielded the highest scores for reliability and the

Pooling score and BRACS had the lowest for inter-

rater and intra-rater reliability, respectively. The resi-

due ordinal rating scale required the least amount of

time to rate and was perceived as the easiest to use,

while the BRACS took the longest and was also per-

ceived as the most difficult (Messina et al., 2024). It

is also important to note that while one tool may be

perceived as easier to use, it may be less detailed in

the information it provides. This data suggests that

enhanced usability may increase the reliability of

scales. These findings provide clinicians with useful

data to drive decisions for tool use in clinical practice.

In the absence of user experience knowledge for

pharyngeal residue rating scales, evaluation of the

user-centeredness of their design is one way to gauge

how the authors considered the experience of their

intended end-user in the scale’s development

(Witteman et al., 2021). While involving end-users in

instrument design is highly desired to increase clinical

utility and maximise adoption in clinical practice,

user centred design principles were present in fewer

than half of evaluated scales. There was no individual

scale which comprehensively integrated all elements

of the modified UCD-11 framework in the develop-

ment phase. Notably, none of the identified pharyn-

geal residue rating scales included an assessment of

the needs or preferences of clinicians either before or

during the development phase. Qualitative methods

in user experience research, such as focus groups, sur-

veys, and think-aloud testing may bolster quantitative

usability measures and add data across multiple user

experience elements (Hartson & Pyla, 2012; Wolcott

& Lobczowski, 2021). We acknowledge the rationale

for pharyngeal residue rating scales development

varies, initial aims need to align with measurement

properties, and this is perhaps a key reason for the

absence of user-experience, user-centred design, and

normative data in the initial tool development. This

notion is supported by subsequent accumulative

research on these aspects following scale development

and this should be acknowledged (Rocca et al., 2022,

2024; Sabry & Abou-Elsaad, 2023; Sutton et al.,

2024). However, given it is not uncommon for scales

to be subsequently implemented into comparable

clinical settings, further consideration of these con-

cepts in the initial tool design phase may leverage

important insights to streamline the translation of

research evidence into clinical practice. Considering

this, it would be valuable for future research to exam-

ine the usability of tools and assess the practice pat-

terns, needs, and preferences for pharyngeal residue

rating scales from a clinician’s point of view. Data of

this nature could then be used to inform further

development or modification of pharyngeal residue

rating scales to better align scale functionality with

current or desired practice patterns.

One of the primary functions of pharyngeal resi-

due rating scales is to measure and understand the

severity of swallowing impairment or abnormality.

Reference to normative data in scoring parameters is

imperative to accurately capture the extent to which

swallowing function deviates from the expected pat-

tern and to be confident that a score assigned actually

reflects disordered swallowing (Steele, Peladeau-

Pigeon, Barrett, et al., 2020; Steele, Peladeau-Pigeon,

Nagy, et al., 2020). Despite this, only four of the 18

pharyngeal residue rating scales included normative

data or reported on comparisons between healthy

participants and participants with dysphagia in the

initial development phase (Curtis et al., 2023;

Donzelli et al., 2003; Kelly et al., 2008; Murray et al.,

1996). In three of the papers, data were limited by

insufficient detail regarding diet/fluid consistencies

trialled, minimal report of swallowing cues provided,

small sample sizes, unequal male to female distribu-

tion, and limited representation of multiple races/eth-

nicities (Donzelli et al., 2003; Kelly et al., 2008;

Murray et al., 1996). Data of this nature provides a

general summary of healthy pharyngeal residue and

may have limited application to clinical practice (Vose

et al., 2018). The VASES was the only tool that

included broad normative data (diet/fluid consisten-

cies, bolus size, contrast agent, swallowing instruc-

tions, gender, age, height, and body mass index)

(Curtis et al., 2023). Furthermore, the VASES pro-

vides a normal range (<3% coverage), with norma-

tive reference values aligning closely with previous

research on bolus size and pharyngeal residue in

VFSS (Garand et al., 2023). Using the VASES to

determine a normal volume of residue, rather than

categorising severity levels, may also contribute to

advancing FEES pharyngeal residue rating scales to

match the sophistication of quantitative, norm-refer-

enced scales used in VFSS. It may be beneficial to

ascertain if the end-users of the VASES would require

a central table or schematic which includes normal

values to further enhance the user experience of the

VASES. Lastly, the current study researchers acknow-

ledge existing normative data for pharyngeal residue

viewed endoscopically, however, this was not

included as the purpose of this review, rather it was to

look at pharyngeal residue rating scales development

(Butler et al., 2009; Sutton et al., 2024; Veiga et al.,

2014). There were no pharyngeal residue rating

scales identified that employed or referenced this

Understanding user experience and normative data 9



existing data. While consideration of normative data

in some of the pharyngeal residue rating scales identi-

fied is commended, normative data pertaining to pha-

ryngeal residue observed on FEES remains under-

reported and lacks clinical applicability when com-

pared to the literature for VFSS (Steele et al., 2023;

Street et al., 2024).

It is acknowledged that designing a clinical inter-

pretation rating scale has many pertinent concepts to

consider. Each concept may have varying importance

depending on the environmental context and the

unique needs of diverse end-users, including

researchers, clinicians, and patients. For example,

while one scale may be faster to use, it may be lacking

in psychometric integrity or detail. Additionally, one

scale may be more attractive over another due to the

predictive value it possesses, which may be particu-

larly useful with a specific patient group. While the

focus of this review is to explore the initial design

phase of pharyngeal residue rating scales as this is

customary in user centred design, it is acknowledged

that there is an accumulation of evidence for a pha-

ryngeal residue rating scale over time that demon-

strates continued development and improvement.

For example, while normative data was not estab-

lished in the initial design phase of the Yale pharyn-

geal residue severity rating scale, recent research has

established preliminary normative data across various

bolus volumes and consistencies for this scale long

after its initial development (Sutton et al., 2024). To

conceptualise key elements for a pharyngeal residue

rating scale, a four-part model is proposed (see

Figure 2) to support clinicians with appraising litera-

ture and adopting pharyngeal residue rating scales

into clinical practice, or conversely, to guide future

research of pharyngeal residue rating scales by

conceptualising components which may enhance

functionality.

Limitations

The strengths of this review included adherence to

the PRISMA-ScR process, double reviewer screening

across all review stages, and systematic approach to

searching and data extraction (Tricco et al., 2018).

However, there are some limitations; firstly, the

review only included studies published in English,

meaning that pharyngeal residue rating scales in other

languages may have been missed and therefore not

represented in this data set. Future reviews would

benefit from the allocation of funds to enable the use

of a professional academic translation service.

Secondly, while the systematic approach used to

extract data was a strength in our overall strategy, the

use of the UCD-11 in its original form was not appro-

priate for our aims. Therefore, the modified version

used in this study was not validated and the data it

provided was purely descriptive. Lastly, as the aim

was to obtain articles reporting pharyngeal residue

rating scales in their initial development phase, it is

possible that studies that have evaluated user experi-

ence, user centred design principles, and normative

data in later stages are not captured in the final yield

and results should be interpreted accordingly.

Future research

Future development of pharyngeal residue rating

scales may benefit from assessment against a range of

user experience measures and methodologies, as well

as implementation of user centred design principles.

Contextual inquiry, observational studies, discovery

interviewing, or focus groups may be methods

employed to investigate user experience further in

pharyngeal residue rating scales. Ultimately, user

experience concepts may be extended beyond clini-

cians and include the patient’s perspective to gain

insight into what this group expect and value when

others report on their swallowing function. Given the

paucity of normative data and its importance in clin-

ical decisions, future work should prioritise inclusion

of this data with larger sample sizes, reporting across

all bolus consistencies described in the International

Dysphagia Diet Standardisation Initiative (Steele

et al., 2018) using reliable methods of rating pharyn-

geal residue. Finally, it would be valuable to deter-

mine and understand what frontline clinicians value

and need in pharyngeal residue rating scales to opti-

mise future research priorities and clinical

implementation.

Conclusion

This review highlights that user experience, user cen-

tred design principles, and normative data are seldom

systematically reported in the initial development of

pharyngeal residue rating scales. These findings add

Figure 2. Four-part model for key components of dysphagia resi-

due rating scales tools.
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to prior research and offer a novel perspective on opti-

mising pharyngeal residue rating scales through the

integration of key pillars including psychometric

integrity, predictive value, user experience, and nor-

mative data. There is an opportunity to enhance the

functionality of scales and their use in clinical practice

by considering these principles in pharyngeal residue

rating scales development.
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Appendix A

Search terms adopted and adapted from Neubauer et al. (2016).

Medline (Ovid)

1 exp Deglutition/
2 exp Deglutition Disorders/
3 “pharyngeal residue”.mp.
4 (swallow� and residue).mp.
5 1 or 2 or 3 or 4
6 Endoscopes/
7 Endoscop�.mp.
8 (fiberoptic and endoscopic).mp.
9 Fiber Optic Technology/
10 exp Fluoroscopy/
11 FEES.mp.
12 6 or 7 or 8 or 9 or 10 or 11
13 test�.mp.
14 evaluat�.mp.
15 scale�.mp.
16 grade�.mp.
17 score�.mp.
18 FEES.mp.
19 13 or 14 or 15 or 16 or 17 or 18
20 aspirat�.mp.
21 Food/
22 food.mp.
23 swallow�.mp.
24 20 or 21 or 22 or 23
25 5 and 12 and 19 and 24
26 limit 75 to (English language and humans)
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