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Abstract

Background: Dysphagia can have serious health implications including choking and
respiratory infection leading to poorer quality of life. People with intellectual disabil-
ities are at higher risk of dysphagia related health complications and early death.
Robust dysphagia screening tools are vital for this population.

Method: A scoping review and appraisal of the evidence for dysphagia and feeding
screening tools for use with people with intellectual disabilities was undertaken.
Results: Seven studies (using six screening tools) met the review inclusion criteria. Mostly
studies were limited by no defined dysphagia criteria, no verification of tools with a gold

reference standard (e.g., videofluoroscopic examination) and lack of participant diversity
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1 | INTRODUCTION

Dysphagia describes eating and drinking disorders in children and adults,
which occurs in the oral, pharyngeal and/or oesophageal stages of swal-
lowing (American Speech-Language-Hearing Association, 2019; Royal
College of Speech and Language Therapists, 2019). Dysphagia is also a
motor-sensory disorder related to swallowing anatomy, neurology and
physiology and can be caused by a wide range of underlying conditions
and diseases. Dysphagia can lead to malnutrition, dehydration, choking,
compromised general health and wellbeing, and acute and chronic respi-
ratory diseases, such as aspiration pneumonia (American Speech-Lan-
guage-Hearing Association, 2019; Royal College of Speech and
Language Therapists, 2019), impacting negatively on quality of life
(Gupte et al., 2022; Park et al., 2013; Smith et al., 2022).

(small samples, narrow age range, severity of intellectual disability or limited settings).
Conclusions: There is urgent need for development and rigorous appraisal of existing
dysphagia screening tools to meet the needs of a wider range of people with intellec-

tual disabilities (particularly mild-to-moderate severity) and in wider settings.

aspiration, dysphagia, intellectual disability, scoping review, screening tool

Screening is the initial step in the management of dysphagia. This
improves early identification, reduces risk of aspiration pneumonia, and
promotes positive clinical outcomes for all at risk groups (Estupifian Artiles
et al.,, 2021; O'Horo et al., 2015; Speyer et al., 2022). It is likely that screen-
ing for dysphagia may contribute to its identification and improve the path-
way to diagnostic assessment (Gupte et al., 2022; Park et al., 2013). A
dysphagia screening tool is used to identify any clinical indication of dys-
phagia and includes observation of swallowing (Perry & Love, 2001).

Regular and robust screening should be a core healthcare com-
ponent for individuals who are at risk of dysphagia related compli-
cations, such as individuals with progressive neurodevelopmental
conditions (e.g., dementia, and Parkinson's disease) and non-
progressive neurodevelopmental conditions (e.g., Cerebral palsy)
(Speyer et al., 2022).
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Intellectual disability is another neurodevelopmental condition
that can lead to dysphagia related complications (Robertson
et al., 2018). Diagnoses such as Down Syndrome (Hiils et al., 2021)
and Cerebral Palsy are commonly associated with intellectual disabil-
ity. Intellectual Disability features in up to 50% of cases of cerebral
palsy (Novak et al., 2012; Reid et al., 2018) and usually always fea-
tures in cases of Down Syndrome.

There is urgent need for improved recognition and management
of dysphagia in people with intellectual disabilities and their associ-
ated conditions/syndromes, as a review of international evidence
revealed that dysphagia is common (8%-12% prevalence rate) but
may be under-reported in this population (Robertson et al., 2018), and
the risk of dysphagia increases as severity of intellectual disability
increases (Chadwick & Jolliffe, 2009; Robertson et al., 2018).

People with intellectual disabilities are more likely to be hospita-
lised or die because they develop aspiration pneumonia (Hughes-
McCormack et al., 2022; O'Leary et al., 2018; Smith et al., 2020;
Truesdale et al., 2021). Tyrer et al. (2021) reported that standardised
mortality rates for aspiration pneumonia can be up to 35 times higher
compared to those without intellectual disabilities. Cooper et al.
(2020) also identified that aspiration, reflux, and choking were among
the most common causes of mortality within their large sample of
N = 1023 individuals with intellectual disabilities. The evidence for
serious dysphagia related health consequences emphasises the impor-
tance of screening and dysphagia management in this population.

Early screening and intervention for dysphagia is vital to reduce
choking risk (Blaas et al., 2016; Hemsley et al., 2019). This is important
for dysphagia in people with intellectual disabilities, as choking preva-
lence in this population ranges from 15% to 17% (Manduchi
et al., 2020; Sheppard et al., 2017) to 42% (Thacker et al., 2008). Cer-
tain factors may put people with intellectual disabilities at great risk of
choking. For example, Thacker et al. (2008) identified that the need
for support with feeding/drinking increased risk of choking by four
times for people with intellectual disabilities compared to those who
could eat or drink independently. Prompt identification and screening
for choking to avoid asphyxia requires interdisciplinary involvement
and care giver/staff training (Manduchi et al., 2020). It also requires
availability of screening tools that are methodologically robust (reli-
able, accurate, have good diagnostic performance) and non-invasive
(Kertscher et al., 2014; Speyer et al., 2022).

Previous reviews on effectiveness of dysphagia screening tools
focussed on individuals with neurological disorders such as dementia,
Parkinson's disease, stroke and post-stroke (Bours et al., 2009; Estupi-
Aan Artiles et al.,, 2021; Kertscher et al., 2014; O'Horo et al., 2015)
and paediatric populations (Speyer et al., 2018). None of these
reviews focussed on people with intellectual disabilities.

These reviews had methodological and/or practical challenges.
Many screening tools that were reviewed had poor diagnostic perfor-
mance (Speyer et al., 2022), in that they lacked sensitivity or specific-
ity for measurement of dysphagia (Bours et al, 2009; O'Horo
et al., 2015). Other screening tools had incomplete information on
psychometric properties (Speyer et al., 2018), were not standardised

and failed to demonstrate evidence of reproducibility and consistency

(Bours et al., 2009; O'Horo et al., 2015). Several screening tools that
were reviewed relied on subjective or self-report measures rather
than objective assessment (Estupifian Artiles et al., 2021; Namasi-
vayam-MacDonald et al., 2019; O'Horo et al., 2015; van der Maarel-
Wierink et al., 2014). This is an important criticism of screening tools,
as evidence demonstrates that self-report screening measures often
have poor psychometric properties and have limited use with people
with cognitive impairments (Speyer et al., 2018), and individuals may
not recognise dysphagia signs in themselves (Estupifidn Artiles et al.,
2021; Namasivayam-MacDonald et al., 2019; van der Maarel-Wierink
etal, 2014).

However, some screening tools included in these reviews had
good methodological quality but had challenges in relation to practi-
cal/feasible application in different settings. For example, Bours et al.
(2009) reported that a ‘Water Swallow Test’ and pulse oximeter using
coughing, choking and voice alteration as end points was the most
effective approach to screen people with neurological disorders for
dysphagia in practice. They also identified that carers would require
extensive training in application of these tools, which could be practi-
cally challenging (Bours et al., 2009).

Although previous reviews of screening tools have focussed
on several at risk groups for dysphagia and/or feeding problems,
they have not focused on people with intellectual disabilities
despite their high risks of dysphagia and poorer health outcomes.
Dysphagia screening tools for use with this population must also
meet their specific needs, for example, be accessible, and practical
for use by a range of staff/carers in various settings and contexts
as part of routine practice (Kertscher et al, 2014; Speyer
et al., 2022).

A review in this area was identified as a priority in 2018
(Oppewal et al., 2018; Robertson et al, 2018; Royal College of
Speech & Language Therapists, 2019). Yet there has been no pub-
lished review that has identified and appraised the evidence for dys-
phagia or feeding screening tools for use in people with intellectual

disabilities. This study aims to address this gap.

2 | METHODS

Consideration was given to whether a scoping or systematic review
was needed. A scoping review is an appropriate approach to summa-
rise key characteristics of studies/concepts (Munn et al., 2018) and
identify evidence gaps related to a specific topic (Arksey &
O'Malley, 2005; Levac et al., 2010). As this review is not limited to
answering one question (i.e., addressing the suitability, feasibility,
importance or effectiveness of a specific practice or treatment), a sys-
tematic review would not be appropriate in this case (Munn
et al., 2018). Considering this study aimed to identify and appraise evi-
dence of the use of screening tools for dysphagia and feeding prob-
lems in people with intellectual disabilities, a scoping review was
therefore most fitting.

An established methodological framework developed by Arksey
and O'Malley (2005) and supported by Levac et al. (2010) guided the
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[ Identification of studies via databases and registers ]
)
Records identified from L
- Databases (n =1167), Registers Records removed before screening:
.g (n =0), Medline (n= 555),
5 Pubmed (n=28), Embase (n= l
= 179) CINAHL (n=169), PsyclInfo —»
€ (n=172), Cochrane (n=5), AMED
k] (n=5), Speechbite (n = 6), Duplicates (n =177)
Scholar (n=48) Records marked as ineligible by automation
tools (n =0)
- |
Records excluded as not meeting study criteria
Records screened (title and | (n=688)
abstract) ’
(n 990)
i Full text papers (Total 247) not retrieved due to
= the following reasons
£ Full text papers sought for
s retrieval EE— Target population unclear (n = 190)
g (n=302) Study not focussed on the topic of the review (n
N = 41)
i No screening tool (n = 11)
Full text papers (n=50) retrieved due to the
Full texts (n=57) assessed for following reasons:
eligibility —_ .
(n = 55 and n=2 additional Target population unclear (n = 26)
studies from manual searching) Methodological study/Conference paper (n = 14)
No evaluation of screening tool (n = 10)
7 papers reporting 7 studies
were included in review
FIGURE 1 PRISMA flow diagram.

scoping review. The six steps of this framework were followed:
(1) identifying the research question, (2) search strategy (identifying
relevant studies), (3) study selection, (4) charting the data, (5) collating,
summarising, and reporting results and, (6) consultation (Arksey &
O'Malley, 2005; Levac et al., 2010). A multidisciplinary team under-
took this review. The team included representation from nursing, psy-
chology and speech and language therapy (SLT).

21 |
question

Stage 1: Identification of the research

Levac et al. (2010) recommended that a scoping review should include
a definition of the concept, target population, and specific health out-
comes. In this study, the concept and outcome focussed on screening
tools for dysphagia/feeding problems and the target population were

people with intellectual disabilities. The following research questions

identified through consensus with the research team informed this

review.

1. What are the existing published screening tools for dysphagia and
feeding problems for people with intellectual disabilities?
2. How robust are these screening tools for use with people with

intellectual disabilities?

2.2 | Stage 2: Identifying relevant studies

A search strategy was developed with support from an experienced
subject librarian. Searches were run (26/04/21) as per initial stages of
the PRISMA design (Figure 1). Good practice guidelines for conduct-
ing a scoping review (Tricco et al., 2018) were followed. A comprehen-
sive set of databases were selected so that results could provide as

broad a selection as possible. These included: Medline, Pubmed,
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Embase, CINAHL, Psycinfo, AMED, Cochrane Library, Google Scholar.
It was predicted from background reading, preliminary searching, and
consultation with SLTs (speech and language therapists) suggested
there may be a limited range of published studies on screening tools
focussed on dysphagia or feeding problems within the intellectual dis-
ability population. We therefore searched two specialist databases for
SLTs and speech pathology (Speech BITE and Speechmag.com) to
maximise capture of relevant studies. The date range was limited to
1984-2021. The start date corresponded with the timeframe for pub-
lication of Logemann's (1983) seminal book ‘Evaluation and Treat-
ment of Swallowing Disorders’.

The PCC approach which consists of ‘Population’, ‘Concept’ and
‘Context’ (Liberati et al., 2009) informed the search strategy and
inclusion/exclusion criteria. PCC is recommended by Peters et al.
(2015) and is the gold standard for developing a scoping review. The
search strategy elements were identified in consultation with the
research team. ‘Population’ was identified as individuals with intellec-
tual disabilities. Studies would be included if they comprised of people
with all levels of intellectual disability, and if the population was not
limited by age range, health condition, gender or setting. ‘Concept’
was specified as dysphagia/feeding problems screening tool. The
‘Context” component was ‘management of dysphagia or feeding
problems’ in those with intellectual disabilities in any setting.

A three-tiered search strategy was employed, utilising BOOLEAN
terms selected from MEDLINE. This strategy was informed by PCC
elements identified above (see Appendix A for detailed search

strategy).

2.3 | Stage 3: Study selection
A team approach was used to identify the eligibility criteria (Levac
et al, 2010). The following inclusion criteria were applied when

screening the titles and abstracts in the databases:

e English Language

e Population: all ages, individual with intellectual disabilities as
participants

e Settings: all settings, all regions

e Study design: Primary quantitative research studies

e Screening tool for dysphagia or feeding problems

The following exclusion criteria were applied when screening the

titles and abstracts:

o Full paper not accessible or not available in English

e Population: not individuals with intellectual disabilities as
participants

e Study design: not primary quantitative research, for example,
reviews, qualitative studies

e Studies that do not clearly report a dysphagia or feeding screening
tool for people with intellectual disabilities

e Studies that focussed on methodology (e.g., no participants).

The selection process comprised of four stages in line with
PRISMA guidelines (Page et al., 2021). Although the full team was
involved in final study selection, three authors led the selection pro-
cess and met regularly to discuss any challenges related to study
selection and to determine whether the search strategy had to be
amended, as advised by Levac et al. (2010).

2.4 | Stage 4: Charting the data

Data extraction criteria were developed by the research team which
included those of various research backgrounds and disciplines com-
prising two SLTs whose practice involves people with intellectual dis-
abilities. Levac et al. (2010) advised that data charting should be an
iterative process. The team adhered to this recommendation through
meeting regularly and identifying updates required to the data extrac-
tion criteria following team reflection. Table 1 focussed on charting
key information from each paper as recommended by Peters et al.
(2015). This includes study characteristics such as author(s), publica-
tion year, country where the study was published or conducted, aims/
purpose, population, sample size (if applicable), methods, interventions
type/duration and outcome measures. Table 2 charted the screening
tool components, assessor details, assessment duration, validity,
repeated measures and comparisons to guidance on normal swallow-
ing process. The two SLTs (LS/JR) reviewed this data to assess rele-
vance of findings to SLT practice.

25 |
the data

Stage 5: Collating, summarising and reporting

Extracted data from included studies were tabulated and synthesised
by three authors. Appraisal of selected studies was conducted by two
authors using the Critical Appraisal Skills Programme (CASP) Diagnos-
tic Study Checklist (Critical Appraisal Skills Programme, 2018). Scoping
reviews do not usually involve critical appraisal of evidence unless
there is a special requirement due to nature of the scoping review
aim/objective (Munn et al., 2018). However, we conducted critical
appraisal to enhance understanding of the strengths and weaknesses
of each included paper through enabling us to systematically appraise
these screening tools for use with people with intellectual disabilities
(see Table 3). The Critical Appraisal Skills Programme (2018) checklist
enabled appraisal of studies on (a) reliability (confidence in the tool to
consistently produce a sensitive and accurate measurement)
(b) validity of the tools reported in the studies (the screening tool's
ability to perform the intended purpose) (Perry & Love, 2001) and
generalisability (capacity to extrapolate findings from one context/
setting to a different context settings) (Walker et al., 2010).

Briefly, the CASP (2018) checklist assessed validity of the studies
on eight criteria including whether there was a clear study question, if
an existing reference standard tool was used and, if so, if this had
been previously validated on people with intellectual disabilities and,

whether all study participants received the screening tool and
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reference standard (if available). The checklist assessed reliability
= .%) Ky é é S through identifying study clarity, sensitivity, and confidence in results.
o ] e
% ) g o '§- f:j & 8 % 2R Study generalisability was assessed through identifying whether
= = > o S a = un .
8 o» GEJ = Ss 2 2 ? % B r2 % ,":T results and tests could be applied to the population of interest. In
S S wd S © e O T c U ®© 3 . i
g 3 % & '§ LS’_ s gg > S £ > 29 adherence with Arksey and O'Malley's (2005) recommendations, data
= o O Q c Q [%] = 0 ™ . .
% -r% 4“:: § § g _% % 3 8 g % & ;‘é § ‘Of. were presented through reporting the nature of study design/sample
2 o o of participants and key themes informed by the two research ques-
tions that were the focus of the review.
3 2 g
Iy g3 ¢
= S 2= .
Ep £28% 2.6 | Stage 6: Consultation
55 £ E
O £ <
Consultation was embedded throughout the scoping review process.
o 3 - Two SLTs from clinical practice were involved throughout. For exam-
= NS
£ E % = ple, in the planning stage they informed the review design, such as
<]
E % S w B choice of key terms, identification/review of possible studies and
gooe 0
s § -,% § § 3 3 reflection on preliminary findings from included studies. Their partici-
o— ‘O o
& 45 g % % 5;-9 E pation ensured the team understood the clinical complexities within
> Y =
= S &e g)o‘%‘} 3 the included studies, and ensured relevant data were extracted/
[-% < < [
reviewed. This helped validate the findings. This also adhered with
Z Arksey and O'Malley's (2005) and Levac et al.'s (2010) recommenda-
=1
k2 tions to obtain additional sources of information, perspectives and
©
= .5 meaning to inform the scoping review.
3 2
o &
> 7]
T 0
2 o
1z O 3 | RESULTS
Z o
g % E Initial searching yielded 1167 possible items of which 302 were iden-
S ; ,5 ,E’ 5 tified as potentially meeting the inclusion criteria following screening
< 2L o8
% ?éﬂ § % g o0 of titles and abstracts. Following full text screening, N = 247 articles
[S3 o <
= E % o 'g ¢ ﬁ were excluded for various reasons including focus not aligned with
'E: ,S o= aev the review topic. Fifty-seven full text articles were assessed for eligi-
bility. A further 50 articles were excluded for reasons such as having
o ﬁ an unclear target population, methodological study/conference paper
= (3]
= S or no evaluation of screening tool. After further screening, a final
b 5 . . . .
S 2 selection of seven articles (reporting seven studies) was made
c
c:v o (Figure 1).
o B
5 3
6 K]
g 8 3.1 | Study characteristics
5 @B
S &
. The seven studies were published between 1985 and 2019. Their
> 2 _ . .
o 273 . 2 characteristics are summarised in Table 1.
.g g go g _% 5 2 _“g’ 2 % The geographical settings of the studies varied. Four studies were
= T = .
S £ T c ,E’é 83 é 25 o conducted in the USA (Matson & Kuhn, 2001; Ottenbacher
« T S oxeotlo .
59 t3sr222:2%83 et al, 1985; Sheppard et al, 2014, 2017), two in the Netherlands
= =] ks P Q = (9]
§ ETB g g22¢823 = 8 2 & (Calis et al, 2008; van Timmeren et al, 2019), and one in
z ~ < . .
% = New Zealand (Hedworth et al., 2019). The study designs were varied
8 o c & and included psychometric validation of a feeding screening tool
~ (9]
(% '% g § (Matson & Kuhn, 2001; Ottenbacher et al., 1985). They included vali-
i (8] =
i _‘8- '_§ E = dation of a dysphagia screening tool (Sheppard et al., 2014) and a
g 3 = s © choking risk assessment (using a retrospective study) (Sheppard
5] S
= et al, 2017). A cross-sectional study was undertaken by
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Hedworth et al. (2019) to assess the nature/extent of swallowing dif-
ficulties in people with intellectual disabilities. A cross-sectional study
was also undertaken by van Timmeren et al. (2019) to assess the
validity of a screening tool for dysphagia among individuals with intel-
lectual disabilities. Calis et al. (2008) conducted a longitudinal study
focussed on clinical indicators and dysphagia severity in a sample of

children (aged 2-19 years) with severe intellectual disabilities.

3.2 | Participants

All studies included participants with some level of intellectual disabil-
ity but the conditions, comorbidities and health status present in the
samples were different across all seven studies. Conditions included
cerebral palsy (Calis et al, 2008) and visual impairments (van
Timmeren et al., 2019). Some studies noted that participants were on
multiple medications (Hedworth et al., 2019). There was a wide range
in number of participants in each study (from 46 to 654). Age of par-
ticipants ranged from (<1 to 87 years). Three studies focussed on all
ages (Hedworth et al., 2019; Ottenbacher et al., 1985; Sheppard et al,
2014). Two studies focussed on adults only (Sheppard et al., 2017;
van Timmeren et al., 2019) and two on children and young adults aged
up to 21.5 years (Calis et al., 2008; Matson & Kuhn, 2001).

3.3 | Appraisal of screening tools

Across the seven studies, six different screening tools were identified.
These tools were ‘Behavioral Assessment Scale of Oral Functions in
Feeding’,DDS, Signaleringslijst Verslikke, Choking Risk Assessment,
Nutritional Swallow Checklist, Screening Tool of Feeding Problems

Scale’. The components of each tool are detailed in Table 2.
i. Behavioral Assessment Scale of Oral Functions in Feeding

Ottenbacher et al. (1985) administered a nine-item screening tool
entitled ‘Behavioral Assessment Scale of Oral Functions in Feeding’.
The tool items included jaw/lip closure, variations of swallowing, ton-
gue control, chewing skills and liquid sipping. This tool focussed on
feeding problems and did not look at clear dysphagia criteria (see
Table 2). This tool was based on a scale validated by Stratton (1981)
with people with multiple disabilities (but not previously tested on
people with intellectual disabilities).

The ‘Behavioral Assessment Scale of Oral Functions in Feeding’
scale was administered by Ottenbacher et al. (1985) to two separate
samples of people with intellectual disabilities who were residents in
institutional settings (group A and B). The tool was readministered
after 10 days. Two pairs of therapists assessed degree of interrater
and test-retest reliability for these samples. This scale demonstrated
a moderate level of reliability, in that test-retest for the two samples
(groups A and B) were only 0.68 and 0.79. The tool may also have lim-
ited generalisability, as the samples that it has been tested on are lim-

ited to those with severe/profound intellectual disabilities.
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ii. DDS

The 15 item DDS was the most frequently used tool. It was used
in three studies (Calis et al, 2008, Sheppard et al., 2014, van
Timmeren et al., 2019) to assess signs and risks of dysphagia among
individuals with intellectual disabilities. This tool included two sub-
scales: (1) The eight-item ‘Related Factors’ (RF) subscale focussed on
risk factors for swallowing difficulty or choking such as age, body
mass index, diet consistency, feeding techniques, history of coughing
at meals, ability to use utensils, medications, seating support and pos-
ture and, (2) The seven-item ‘Feeding and Swallowing Competency’
(FSC) subscale related to signs of dysphagia/swallowing difficulty/
choking such as coughing, gurgling, oral transport and chewing. The
tool had clear criteria for identifying dysphagia. Calis et al. (2008)
reported that the DDS detected 99% rates of dysphagia in their sam-
ple of people with severe intellectual disabilities and cerebral palsy.
Similarly, van Timmeren et al. (2019) reported that the DDS detected
high rates of dysphagia (95%) in their sample of people with intellec-
tual disabilities aged =50 years.

The DDS was validated in people without a confirmed intellectual
disability by Sheppard et al. (1988) and in people with intellectual dis-
abilities by Calis et al. (2008) and Sheppard et al. (2014). Sheppard
et al. (2014) tested the sensitivity of the DDS through validation of
the tool against global ratings from Swallowing and Feeding Special-
ists (SFS). Sheppard et al.'s (2014) findings demonstrated that the
DDS had high diagnostic accuracy for the presentation of dysphagia.
They reported that the FSC subscale of the DDS was highly sensitive
(0.94) and specific (0.87) to identification of dysphagia and the RF
subscale was relatively sensitive (0.88) to identification of dysphagia
(see Table 3). Sheppard et al. (2014) reported that DDS tool had a
Cronbach's alpha score of (0.50 and 0.85). This indicated a moderate
level of internal consistency between the items in the scale. Inter-
reliability tests were conducted by Sheppard et al. (2014) and Calis
et al. (2008). Both studies reported strong agreement between the
items (97%) on the DDS scale.

The items in the DDS scale were based on clinical judgement of
presence and severity of dysphagia by speech pathologists. The DDS
was administered by professionals as part of regular care protocols in
Sheppard et al.'s (2014) and van Timmeren et al.'s (2019) studies and
by carers (unclear if paid or unpaid) in Calis et al.'s (2008) study. These
professional and carer administrators were trained by dysphagia spe-
cialists on the DDS prior to administration. The administration of a
standardised tool by trained specialists in dysphagia may have
enhanced the diagnostic accuracy of this screening tool. This may also
have challenged the practical application of this screening tool in com-

munity settings for people with intellectual disabilities.

ii. ~ Signaleringslijst Verslikke (SV)

The eight-item SV screening tool was developed by van Timme-
ren et al. (2019). The SV screens for choking incidences, reflux or
medication for reflux, refusal to eat or drink, prolonged mealtime,

behaviour state during mealtimes, modification of food or whether
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one or more of the following factors apply to an individual (respiratory
problems, regular fever, epilepsy, stroke, dementia, being wheelchair
bound). However, the tool did not have specific and clear criteria for
dysphagia.

The tool was validated by van Timmeren et al. (2019) on 836 indi-
viduals with severe/profound intellectual disabilities in two residential
areas in the Netherlands. Prior to this, it was validated in people with
severe/profound intellectual disabilities aged =50 years (2010). The
tool has not yet been tested on individuals with mild-to-moderate
intellectual disabilities. Support workers who completed the SV in van
Timmeren et al.'s (2019) study did not receive training in using this
tool (see Table 2). They completed this tool based on observations of
the feeding habits of their clients with intellectual disabilities. The sen-
sitivity/diagnostic accuracy of the tool may have been enhanced by
the fact that SLTs filmed these clients during mealtimes prior to and

after the completion of the SV.

iv. Choking Risk Assessment (CRA)

Sheppard et al. (2017) developed and validated a CRA to distin-
guish between individuals with intellectual disabilities that were low
and high risk of choking. The nine items in the CRA were identified
from the literature using an impairment framework. These items
include: (1) age 240 years (2) dysphagia diagnosis, (3) history of cough-
ing at meals and/or choking requiring assistance to clear medications
associated with effects of reduced alertness, (4) reduced muscle tone,
dry mouth or tardive dyskinesia syndrome, (5) mealtime behaviours,
(6) rapid eating rate, (7) multiple medical diagnoses and/or polyphar-
macy, (8) history of smoking and, (9) other factors.

Sheppard et al. (2017) found that dysphagia diagnosis, mealtime
actions, reduced chewing ability and being on chewable diet, rapid
rate of eating for solids and/or liquids, and excessive size mouthfuls
for solids and/or liquids were significantly associated with choking
and that all nine items was significantly related to choking occur-
rence (p < .001).

The CRA had some potential validity in relation to identification
of choking risks. Sheppard et al. (2017) reported that 5/9 of the pre-
dictor variables on the CRA were significantly related to choking risks
(including dysphagia diagnosis, mealtime actions, reduced chewing
ability, rapid rating of eating for solids and/or liquids, excessive size
mouthfuls for solids or liquids). The diagnostic accuracy of the results
from this screening tool may be compromised by the fact that it was
completed by carers (due to risk not reporting all choking incidences).
However, the carers verified the choking incidences with nurses'
reports of choking incidences. These reports may have enhanced diag-
nostic accuracy of the scale.

The CRA was tested by Sheppard et al. (2017) with individuals
with severe/profound intellectual disabilities in just two residential
sites in the USA. Therefore, caution must be adopted when consider-
ing whether this scale is generalisable and applicable for people with
mild to moderate intellectual disabilities across different settings.
Although this tool was a good measure of choking incidences, it did

not clearly focus on and/or define clear dysphagia criteria.

v. Nutrition and Swallow Checklist

Hedworth et al. (2019) administered this 11-item checklist within
one residential setting in New Zealand. Items on the checklist
included indications of swallowing difficulty (drooling, regular regurgi-
tation, coughing, gagging) and secondary complications of dysphagia
(chest infections, change in weight appetite, Body Mass Index, change
in weight, appetite reduction, constipation, diarrhoea, medication,
dependency on others and dental issues). This scale was piloted with
a small group of service coordinators and people with intellectual dis-
abilities in 2016. They reported positive feedback on usability and rel-
evance of the checklist, so this provided some evidence for face
validity of this measure. The scale was then administered by Hed-
worth et al. (2019) to 391 people with intellectual disabilities in
New Zealand (aged 11-73 years). They reported that the mean num-
ber of swallowing difficulties increased significantly for participants
aged >50 years (p .001) in their sample. However, the reliability and
diagnostic accuracy of these results may be limited by lack of reported
confidence intervals and because these results were based on carer
reports. Also, this screening tool did not clearly focus on and/ or

define dysphagia criteria.
vi. ‘Screening Tool of Feeding Problems Scale’ (STEP)

The STEP scale was administered by Matson and Kuhn (2001).
The 23-items on this scale were literature based and assessed five
categories of feeding problems (aspiration risk, selectivity, feeding
skills, food refusal related behaviour problems, nutrition related
behaviour problems). The tool was administered to people with mild-
to-severe intellectual disability in one specific setting, so may have
limited application to people with intellectual disabilities in different
settings. It was not clear if the direct care staff who completed the
tool received training on how to complete the tool, so it is difficult to
determine accuracy of the results. The tool was readministered after
14 days, but only 18% of participants completed follow up. Also, this
screening tool did not clearly focus on and/or define dysphagia
criteria.

The CASP tool (Table 3) was used to assess the robustness of the
research studies that reported the use of screening tools for dyspha-

gia and feeding problems.

34 |
studies

Summary of critical appraisal of the included

The outcome of the Critical Apprisal Skill Programme (2018) assess-
ment of each included study is shown in Table 3. Items on the check-
list were rated as ‘yes”, ‘no” or ‘unsure” for issues related to validity,
reliability and generalisability. Studies were considered to have
greater face and/or content validity if they used a tool that was previ-
ously tested on people with intellectual disabilities (Calis et al., 2008;
Hedworth et al., 2019; Sheppard et al, 2014; van Timmeren
et al,, 2019). Ottenbacher et al. (1985) and Matson and Kuhn (2001)
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did not indicate whether their screening tools had been previously
tested on people with intellectual disabilities, so this may have com-
promised the content validity of the screening tool in their study. All
included studies were rated as ‘unsure” for whether they validated
their screening tool against the best available indicator of dysphagia,
as none of the studies verified the results of their screening tool with
the VFSS or FEES (fibreoptic endoscopic evaluation of swallowing)
gold reference standard diagnostic tests.

Studies were rated as ‘yes” on queries related to reliability for
demonstrating high level of sensitivity and specificity for identifying
feeding problems and or dysphagia (e.g., DDS in Sheppard
et al.'s, 2014 study). Studies were also rated as ‘yes' on queries
related to reliability, if they demonstrated a good level of internal
reliability between items on their scale (e.g., Calis et al.'s, 2008;
Sheppard et al., 2014). van Timmeren et al.'s (2019) study was rated
as ‘yes” for demonstrating a high proportion of agreement between
items on the DDS and SV scales. Studies were assigned ‘unsure” on
queries related to reliability if they demonstrated a moderate level of
internal reliability on their scales (Ottenbacher et al., 1985; Sheppard
et al., 2017) or if they did not report confidence intervals (Hedworth
et al., 2019).

Studies were rated as ‘no” or ‘unsure” for generalisability if they
had limited focus on a specific setting/age condition or severity of
intellectual disability. The samples in most included studies were not
fully representative of individuals with intellectual disabilities, as they
were limited to individuals with a severe intellectual disability (Calis
et al., 2008; Ottenbacher et al., 1985; van Timmeren et al., 2019).
Some studies also focussed on one specific setting such as one devel-
opmental centre (Matson & Kuhn, 2001) and one residential setting
(Hedworth et al., 2019).

Other limitations to generalisability included small sample sizes,
for example, van Timmeren et al. (2019) only included 41 participants.
Age of participants was also a limitation, as Calis et al. (2008) included
children only aged 2-19 years, while Sheppard et al. (2017) included
participants aged (225 years), and van Timmeren et al. (2019) included
participants aged (=50 years). Such limitations challenged ascertain-
ment of whether tests and results could be applied to the population
of interest. This compromises the potential of applying these mea-
sures in clinical and community settings (including individuals with all
levels of intellectual disability). Also, extensive training would be
required for carers to complete some of the more reliable measures
such as the DDS (Sheppard et al., 2014).

4 | DISCUSSION

The aim of this scoping review was to identify and appraise the char-
acteristics of screening tools for dysphagia and feeding problems in
people with intellectual disabilities. This review was designed to
ensure as broad and inclusive approach to literature searching as pos-
sible, to identify all relevant studies. Our findings show there is a pau-
city of literature on screening tools for dysphagia or feeding problems

in people with intellectual disabilities.
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From the 1167 articles that were retrieved from extensive
searching, only seven studies met the inclusion criteria. These seven
studies focused on six different screening tools. Only 1/6 screening
tools (i.e., DSS) had clear dysphagia criteria (see Table 2). This also
suggests a lack of clear identification of dysphagia criteria in this
population.

The COSMIN taxonomy for health-related patient reported out-
comes (Manduchi et al, 2022; Mokkink et al., 2010; Speyer
et al.,, 2022) is a recommended approach to appraise the validity (con-
tent validity, structural validity, cross-cultural validity, hypothesis test-
ing for construct validity and criterion validity), reliability (internal
consistency, reliability, and measurement error), diagnostic accuracy
and responsiveness of dysphagia screening tools. Our review iden-
tifies the need to consider psychometric properties when appraising
the screening tools reported in the included studies. The DDS
appeared to have the strongest content validity, as it has been tested
and validated in three of the included studies with people with intel-
lectual disabilities (Calis et al., 2008; Sheppard et al., 2014; van
Timmeren et al., 2019). This is a notable strength of this tool, as con-
tent validity is considered the most important criteria in the COSMIN
taxonomy (Speyer et al., 2018). In contrast, some of the other screen-
ing tools such as Matson and Kuhn's (2001) STEP tool were not previ-
ously validated on people with intellectual disabilities.

The DDS also had a high level of sensitivity for detecting dyspha-
gia across these three studies. The diagnostic accuracy of the DDS as
a screening tool for dysphagia was enhanced in van Timmeren et al.'s
(2019) study, as the outcomes of the DDS could be verified with film-
ing of mealtime routines of participants with intellectual disabilities.

Sheppard et al. (2014) also tested the sensitivity of the DDS,
through validation of the tool against the Swallowing and Feeding
Specialists (SFS) global ratings. These ratings may not be considered a
gold standard, as they are subjective based on specialist opinion (with
potential for bias). However, it is expected that SFS would be able to
more accurately distinguish between individuals who did and did not
have dysphagia (Sheppard et al., 2014).

The accuracy of estimates of sensitivity to the presence of dys-
phagia/feeding issues or specificity to the absence of dysphagia/
feeding issues in some of the reported studies may have been
strengthened by a videofluoroscopy (VFSS) or fibreoptic endoscopic
evaluation of swallowing (FEES). These tests are considered gold ref-
erence standard and are hypothesised to have no false positive or
negative results (Speyer et al., 2018, 2022). The VFSS can accurately
capture and objectively measure aspects of swallow physiology and
bolus flow in relation to structural movement throughout the upper
aerodigestive tract, and accurately identify aspiration (Guthrie &
Stansfield, 2020; Hanna & Randall, 2021; Martin-Harris et al., 2008).
However, the use of VFSS or other diagnostic imaging technique
could prove to be challenging for people with intellectual disabilities,
as these techniques are often implemented outside regular mealtimes.
As such, they do not directly reflect mealtime/feeding context and
quality of mealtime experience (Guthrie & Stansfield, 2017; Guthrie &
Stansfield, 2020; Leslie & Crawford, 2017). These techniques may also
be invasive and problematic for this population to tolerate and may
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not reflect their potential variation in eating, drinking and swallowing
performance. In addition, not all eating, drinking and swallowing phys-
iology, such as mastication and bolus preparation, which is often sig-
nificantly impaired in the intellectual disability population, are
objectively measured by VFSS. Therefore, established physiological
measures may not present on VFSS as outside normal range, where
the risk of choking may be increased.

The diagnostic accuracy of the DDS screening tool in comparison
to other screening tools included in the review may have been
enhanced by the fact that it was administered by individuals who had
specialist training in using this tool (Calis et al., 2008; Sheppard
et al., 2014; van Timmeren et al., 2019). The accuracy of other screen-
ing tools included in this review, such as the CRA, Behavioural Assess-
ment Scale of Oral Functions in Feeding and STEP may have been
compromised by the fact that it was unclear if those administering
these tools received training in the use of these tools (Matson &
Kuhn, 2001; Ottenbacher et al., 1985; Sheppard et al., 2017). This is
an important point, as training in dysphagia screening should be pro-
vided to all individuals involved in the care/management of people
with dysphagia (Manduchi et al., 2022; Speyer et al., 2022).

Population samples in all the included studies were limited to
those with severe intellectual disability. Therefore, their applicability
to individuals with mild/moderate intellectual disabilities should be
considered. This is important, as people with mild intellectual disability
may also have dysphagia associated with physical disabilities or condi-
tions such as cerebral palsy (Yi et al., 2019). Some of the studies that
were included in the review did not indicate whether they used
repeated measures to test the screening tools over time (see Table 2),
that is, DSS, Nutritional Swallow Checklist and the SV. Also, although
Matson and Kuhn (2001) readministered their STEP scale, only 18%
of participants completed the follow up. This may have limited the
responsiveness of these screening tools (i.e., the potential to detect
change over time) (Mokkink et al., 2010).

Some similar trends and challenges have been reported in relation
to reliability, validity, diagnostic accuracy, generalisability and practi-
cal/feasible application in previous reviews of screening tools in peo-
ple without intellectual disabilities (Bours et al., 2009; Estupifian
Artiles et al., 2021; O'Horo et al., 2015). Speyer et al. (2018) included
the DDS tool in their review of dysphagia screening tools in paediatric
populations (without intellectual disabilities). Similar to our current
review, they reported that the DDS had strongest evidence for con-
tent validity (in addition to structural validity, and hypothesis testing).

It is plausible that screening tools that have been researched and
used within other population/patient groups could be tested in people
with intellectual disabilities in different settings. For example, it may
be useful to explore the acceptability of the ‘Water Swallow Test’ and
pulse oximetry approach in people with intellectual disabilities. The
‘Water Swallow Test” combined with pulse oximetry was identified as
the most effective in screening for dysphagia among patients with
neurological disorders (Bours et al, 2009). These combined
approaches were not used to screen for dysphagia in any of the stud-
ies included in this review that focussed on people with intellectual

disabilities. However, this tool would require extensive resource

investment i.e., provision of training for carers or staff in administering
it (Bours et al., 2009). This has implications for the practical, feasible
and consistent application of this tool in mainstream practice. Further
research is needed to explore its use with people with intellectual dis-
abilities. This is due to the training required to use screening tools
effectively and consistently within this population.

5 | STRENGTHS AND WEAKNESSES OF
THE REVIEW APPROACH

This is the first study to map the current evidence for screening tools
for dysphagia and feeding problems in people with intellectual disabil-
ities. The use of an established six-stage framework enhanced rigour
of the review (Arksey & O'Malley, 2005). This enabled transparency in
reporting the review and synthesis process. Three researchers led on
screening, appraising, and synthesising the articles for inclusion in this
review with support from the wider team. The research team included
two SLTs from clinical practice to ensure ongoing consultation with
key stakeholders. Arksey and O'Malley (2005) identify how consulta-
tion with key stakeholders can provide an invaluable contribution to
the review through the provision of additional references to potential
studies. There were only seven papers, reporting seven studies,
retrieved and there were some studies that were rated low in quality.
This limited the conclusions that could be drawn especially as partici-
pants in the studies were limited by small samples, narrow participant
age ranges, severity of intellectual disability and or narrow specialised
settings.

The Critical Appraisal Skills Programme (2018) Diagnostic Study
checklist guided the appraisal process. This enhanced rigour of the
review, as this is a standardised template (Table 3) but this checklist
has limitations in terms of appraising psychometric properties as
advised by Speyer et al. (2022). The checklist does not apply a rating
to different types of validity (content, structural, cross-cultural or cri-
terion validity) reliability (internal consistency, intra-rater, inter-rater,
test-retest), responsiveness and interpretability. Some of these spe-
cific aspects were addressed within the text summary and discussion
of the results. However, some properties were not addressed at all
such as cross-cultural validity, as the papers were limited to English
language only and the included studies were from high income coun-
tries. As such, the review did not capture people with intellectual dis-
abilities in low to middle countries where dysphagia resources and
support available for people with intellectual disabilities and their

paid/unpaid carers may be different.

6 | CONCLUSIONS AND IMPLICATIONS

This scoping review has demonstrated that current research on
screening tools for dysphagia and feeding problems in people with
intellectual disabilities is sparse. This scoping review identified only
seven studies that focussed on this specific issue, but which reported

the use of six different tools (with only one of these focussing on clear
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dysphagia criteria). This has implications for future research. There is a
need for development and rigorous evaluation of screening tools for
dysphagia and feeding problems in people with intellectual disabilities.
The screening tools that have been tested in other population/patient
groups could be tested for their acceptability, sensitivity, reliability,
and validity in people with intellectual disabilities in different settings.
More population-based studies are required that are representative
of people with intellectual disabilities (including participants from a wider
age range, ethnicity, countries, different degrees of physical disability and
diverse care settings). As there is limited published evidence and limited
evaluation of the psychometric properties of screening tools for dyspha-
gia and feeding problems in people with intellectual disabilities, caution
needs to be adopted when making recommendations for clinical practice.
The DDS was identified as having the most potential as a reliable and
sensitive screening tool for dysphagia in people with intellectual disabil-
ities. This could potentially be used in clinical practice to screen for dys-
phagia in this population. However, the DDS would require further
psychometric testing (Speyer et al., 2018) and may need to be supple-
mented with imaging assessments, such as VFSS examinations to acquire
a more robust and accurate screening for dysphagia in people with intel-
lectual disabilities. Although VFSS is the gold standard measure of dys-
phagia, there are challenges to acceptability of this measure within
practice settings (i.e., it is invasive, resource intensive, impractical to use
during mealtimes). These challenges to acceptability of the VFSS may be
even more apparent with people with intellectual disabilities, who may
require more resources and carer support. Additional challenges for peo-
ple with intellectual disabilities may include accessibility, cooperation,
and consent during research. Further research is required to explore the
barriers and enablers to utilisation of the VFSS examination with people
with intellectual disabilities of differing levels of severity and/or age.
Carers who support people with intellectual disabilities who have
swallowing difficulties or dysphagia should receive education and
training on how to use dysphagia screening tools, so that they can
help manage these symptoms and prevent risk of aspiration problems.
Further research is also required to ensure that these screening tools

are reliable, accurate and valid measures.
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APPENDIX A

A.1 | Search strategy

Tier 1 focussed on searching for assessment and screening for dys-
phagia or feeding problems and included the following terms: TI
(screen™ OR assess* OR checklist OR “water swallow test” OR “clini-
cal swallow evaluat®” OR” “bedside N3 assess**) OR AB (screen* OR
assess* OR checklist OR “water swallow test” OR “clinical Swallow
evaluat®™ OR” “bedside N3 assess*”).

Tier 2 searches were conducted on dysphagia: (MH “Deglutition
Disorders+”) OR (MH “Feeding Behaviour”) OR (MH “Feeding and
Eating Disorders”) OR (MH “Feeding and Eating Disorders of Child-
hood”) OR dysphagia OR “eating and drinking” Or swallow* OR “eat-
ing behavio#r” OR chew*.

Tier 3 addressed Intellectual Disabilities and synonyms: ((MH“Intel-
lectual Disability+?) OR (MH <“Developmental Disabilities”) OR
(MH “Neurodevelopmental Disorders”) OR (MH “Down Syndrome”) OR
(MH “Cerebral Palsy”)) OR ((mental or development* or intellect* or
learning or neurodevelopment*) N4 (retard* or defect* or subaverage or
handicap* or difficult* or disab* or problem*or impair* or delay* or defi-
cien* or incapacit® or condition or disorder)). Down Syndrome and Cere-
bral Palsy were included in this search terms, as this condition/syndrome
is common in people with intellectual disabilities (see main text).

Searched terms included those which are no longer in use, such
as “retard,” but which were in use in the 1980s. Such inclusions were

necessary to ensure all relevant papers were captured.
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