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The impact of cognitive decline in amyotrophic lateral sclerosis on
swallowing. A scoping review

REBECCA FRANCIS1,2 , STACIE ATTRILL1 AND SEBASTIAN DOELTGEN1,2

1Speech Pathology, College of Nursing and Health Sciences, Flinders University, Adelaide, Australia;
2Swallowing Neurorehabilitation Research Laboratory, Caring Futures Institute, Flinders University,

Adelaide, Australia

Abstract

Purpose: Impaired swallowing is a serious symptom of amyotrophic lateral sclerosis (ALS) impacting on health and well-
being. Little is known about how cognitive impairment in amyotrophic lateral sclerosis impacts on oropharyngeal swal-
lowing. A scoping review was undertaken to explore how cognitive impairment impacts on a person living with ALS’s
(plwALS) ability to understand and manage oropharyngeal swallowing function.
Method: Subject headings and keywords were searched across MEDLINE, SCOPUS, CINAHL, PsychINFO, Emcare
and Google Scholar in May 2019. Articles containing information on amyotrophic lateral sclerosis and cognition and
swallowing were reviewed. A secondary search was conducted in July 2020 with broadened search terms.
Result: The primary search identified 1055 articles, and 47 were included for full-text review. Of these, no articles directly
met the inclusion criteria of both cognitive impairment and swallowing. The secondary search with broadened terms
identified an additional 762 studies, and 9 were included for full-text review, but none met the inclusion criteria.
Consequently, thematic analysis was completed on articles from the full-text review to identify themes that related to
both cognition and swallowing. The themes identified were: (i) early specialised multidisciplinary management of ALS
achieves better outcomes; (ii) cognitive impairment impacts on management; and (iii) impaired swallowing occurs in
nearly all people living with ALS and is a serious symptom of the disease.
Conclusion: The interaction between cognitive impairment and oropharyngeal swallowing function in ALS has not been
investigated. This is important, as cognitive impairment impacts insight and decision-making and may have implications
for oropharyngeal swallowing management.

Keywords: amyotrophic lateral sclerosis; motor neurone disease; cognition; dysphagia

Introduction

Almost all people living with amyotrophic lateral

sclerosis (plwALS) develop an oropharyngeal swal-

lowing impairment over disease progression (Burgos

et al., 2018; Murono et al., 2015; Onesti et al.,

2017), and increasing research suggests that cognitive

impairment also occurs in up to 50% of plwALS

(Flaherty-Craig, Brothers, Yang, Svoboda, &

Simmons, 2011; Portet, Cadilhac, Touchon, &

Camu, 2001; Simon & Goldstein, 2019). However,

little is known about the impact of cognitive impair-

ment on how plwALS understand and manage oro-

pharyngeal swallowing function. This is important

because cognitive impairment is associated with

reduced capacity for decision-making, treatment

uptake and adherence (Flaherty-Craig et al., 2011;

Khin Khin, Minor, Holloway, & Pelleg, 2015).

Studies that explore the relationship between oropha-

ryngeal swallowing function and cognitive impair-

ment associated with ALS are necessary to

determine how this affects the way people experience

swallowing, make informed decisions on swallowing

management, and adhere to safe swallowing

recommendations.

Impaired oropharyngeal swallowing in ALS

increases the risk of malnutrition, dehydration, and

aspiration (Ruoppolo et al., 2013), negatively affects

quality of life (Vesey, 2017) and increases caregiver

burden (Aoun et al., 2013; Geng et al., 2017; Ng,

Talman, & Khan, 2011). The main cause of death in

ALS is related to respiratory failure (Govaarts et al.,

2016; Vesey, 2017), and oropharyngeal swallowing

impairments compromise an already at-risk respira-

tory system. In addition, plwALS experience anxiety
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and fear related to choking (Oliver & Turner, 2010).

Therefore, pro-active and well-informed swallowing

management is critical. As the disease is terminal and

often rapidly progressing, interventions prioritise pro-

longing survival and managing symptoms to improve

function and quality of life. However, there is increas-

ing awareness that frontal lobe changes, which medi-

ate cognitive function, are equally important to

identify and consider, to provide optimal care

(Murphy et al., 2016; Phukan, Pender, &

Hardiman, 2007).

Fronto-temporal decline in ALS occurs across a

spectrum (Oliver & Turner, 2010; Phukan, Pender,

& Hardiman, 2007). An estimated 15% of plwALS

develop a frank fronto-temporal dementia (Phukan

et al., 2007), or Amyotrophic Lateral Sclerosis –

Fronto-temporal dementia (ALS-FTD). Altered eat-

ing patterns such as compulsiveness and increased

bolus sizes are recognised in this population, both

with/without the presence of ALS (Ahmed et al.,

2016; Langmore, Olney, Lomen-Hoerth, & Miller,

2007). However, approximately 35% of plwALS

experience mild-moderate cognitive impairment

(Caga, Hsieh, Lillo, Dudley, & Mioshi, 2019) (not

meeting the criteria for an FTD diagnosis), and it is

unclear how these changes interact with oropharyn-

geal swallowing function.

Mild-moderate cognitive impairments may have

less overt symptoms or have a range of characteristics

that are atypical of FTD. In addition, impaired motor

function and/or dysarthria associated with ALS may

mask these more subtle changes (Caga, Hsieh, Lillo,

Dudley & Mioshi, 2019). Mild–moderate cognitive

impairment in ALS may manifest as apathy, reduced

insight (Flaherty-Craig, Brothers, Yang, Svoboda, &

Simmons, 2011), impaired social cognition, frustra-

tion intolerance or irritability (Murphy et al., 2016)

or mental rigidity (Phukan et al., 2007). These

changes impact on a plwALS’s decision-making cap-

acity (Khin Khin, Minor, Holloway, & Pelleg, 2015)

and adaptability. For example, non-invasive ventila-

tion (NIV) is routinely used in ALS to manage sleep-

disordered breathing and dyspnoea, and is linked to

prolonging survival (Martin et al., 2014). In addition,

gastrostomy is considered proactively and/or when

swallowing function is not safe to sustain adequate

nutrition or hydration orally, or when hypermetabo-

lism associated with ALS causes weight loss and mal-

nutrition (Bouteloup et al., 2009). However, plwALS

with cognitive impairment are more likely to refuse

these interventions (Martin et al., 2014). It is not

known if mild-moderate cognitive impairment also

has implications for oropharyngeal swallowing man-

agement, including implementation of a modified

diet or safe swallowing strategies.

Research has explored swallowing function in ALS

however, little is known about how the experience,

assessment and management of oropharyngeal swal-

lowing may be impacted by cognitive impairment.

This is important as oropharyngeal swallowing assess-

ment often involves patient self-report, and interven-

tions include dietary restriction and/or modification

and strategies, such as postural adaptation

(Rumbach, Coombes, & Doeltgen, 2018). These

require a person living with Motor Neuron Disease

(plwMND) to actively participate and enact, and

consequently cognitive engagement is required

(Egan, Andrews, & Lowit, 2020). Further, there is

evidence that FTD is associated with changes to eat-

ing behaviour and food preference (Langmore,

Olney, Lomen-Hoerth, & Miller, 2007). However,

little is known about the impact of mild-moderate

cognitive changes, not meeting FTD criteria, on oro-

pharyngeal swallowing function in plwALS. In add-

ition, how mild-moderate cognitive impairment

affects plwALS’s capacity to make decisions regarding

their care, provide consent to swallowing interven-

tions, and implement management plans is not

understood. This is important as swallowing prob-

lems are associated with poorer outcomes in ALS,

and the added presence of cognitive impairment is

likely to further complicate swallowing management

and outcomes (Paris et al., 2013).

The impact of mild-moderate cognitive impair-

ment associated with ALS is less prominent in the lit-

erature than research about ALS-FTD. Therefore,

our intention was to retain a narrow search scope that

focussed on oropharyngeal swallowing function in

individuals presenting with mild-moderate cognitive

impairment associated with ALS. We conducted a

primary systematic scoping review to synthesise

research evidence about how plwMND with associ-

ated mild-moderate cognitive impairment enact com-

monly implemented approaches, which modify

oropharyngeal swallowing function, such as swallow-

ing compensatory strategies and diet modifications,

as these are often implemented by speech pathologists

or other allied health professionals. As such, this

review sought to answer the research question: How

does cognitive impairment impact on a plwALS’s ability

to understand and manage oropharyngeal swallow-

ing function?

To expand our understanding, we conducted a

secondary search with broadened search terms

encompassing cognition (e.g. FTD) and dysphagia

(e.g. eating & mealtimes) to investigate the parame-

ters of evidence.

Method

This scoping review applied the methodological

framework of Arksey and O’Malley (2005), to guide

the development of the research question and search

strategy, identify relevant studies, chart and analyse

the data and report the results. Subject headings and

key words (“ALS” þ “cognition” þ “dysphagia”) as

shown in Table I were searched.

2 R. Francis et al.



Inclusion/exclusion criteria

This scoping review intended to explore how mild-

moderate cognitive decline in ALS impacts oropha-

ryngeal swallowing function and management.

Therefore, articles that included an ALS popula-

tion and reported on an outcome measure relating

to both cognition AND swallowing were included.

Features related to swallowing included the diagno-

sis and/or management of oropharyngeal dyspha-

gia, or adherence to safe swallowing strategies.

Inclusion required objective measures or direct

clinical observation of swallowing. Articles were

excluded if no objective measures or direct clinical

observation of swallowing were reported on, the

population was not ALS, not human, not adult, or

not available in English.

Documentation and evaluation of search

The primary search (unrestricted dates) was executed

across: MEDLINE, SCOPUS, CINAHL,

PsychINFO, Emcare and Google Scholar, in May

2019 and repeated in November 2019 to include

newly published articles. Articles employing various

designs and data collection methods, along with

information derived from the grey literature sourced

via Google searches were included. The reference lists

of the reviewed full-text articles were also searched.

Relevance screening

Two reviewers conducted independent screening. A

third reviewer was consulted if agreement could not

be reached. Using Covidence # (see Figure 1)

Table I. Search terms related to amyotrophic lateral sclerosis, cognition and dysphagia.

Motor neurone disease
Motor neuron disease
MND
Amyotrophic lateral sclerosis
ALS
Progressive muscular atrophy
PMA
Progressive bulbar palsy
PBP
Primary lateral sclerosis
PLS
Kennedy’s disease
Neurodegenerative disease

AND

Cognit�
Behaviour
Awareness
Perception
Self-perception
Insight
Symptom
Symptom assessment
Knowledge
Opinion
Attitude
Complaint
Pre-diagnosis
Early diagnosis
Memory
Frontotemporal dementia
Executive Function
Neurocognitive disorders
Dementia

AND

Dysphagia
Dysphag�
Swallowing disorder
Swallowing impair�
Deglutition
Deglut�
Deglutition disorders
Deglut� disorders
Eat�
Meal�
Feed�
Appetite
Mastication
Drinking

Note: Italics denotes search terms added in secondary search.

Figure 1. Covidence PRISMA chart (primary search).
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duplicates were removed, and title and abstract

screening was conducted on 683 articles. From these,

636 articles were excluded, and 47 full-text articles

from allied health and medical journals, ALS clinical

guidelines and case studies were retrieved and

assessed for eligibility.

Using the inclusion criteria, the full texts of the 47

articles were independently reviewed by two

reviewers. A third reviewer was consulted in case of

disagreement. None of the full-text articles reviewed

directly addressed the research question for the fol-

lowing reasons: 39 articles did not directly meet the

inclusion criteria of cognitive impairment in ALS in

relation to swallowing, three were not available in

English, two were duplicates, two reported on a

paediatric population, and one did not report on ALS

(see Figure 1).

As the first screening did not yield articles relevant

to the research question, the research team, in con-

sultation with a medical librarian, devised a second-

ary search strategy to include broader terms

encompassing dysphagia (e.g. eating, feeding) and

cognition (e.g. Fronto-temporal dementia) as shown

in italics in Table I. The secondary search was exe-

cuted across Medline, Psych Info and Emcare in July

2020, and the dataset imported into Covidence# for

screening and review (see Figure 2). Duplicates were

removed, and title and abstract screening was con-

ducted on a further 762 articles. From these, 753

articles were excluded, and nine full-text articles were

retrieved and assessed for eligibility.

Using the inclusion criteria, the nine articles were

critically reviewed by two reviewers independently

who agreed that the additional articles did not

address the research question for the following rea-

sons: eight articles did not directly meet the inclusion

criteria of cognitive impairment in ALS and dyspha-

gia, and one was not available in English (see

Figure 2).

While no eligible studies were found, empty

reviews provide an important opportunity to gain an

understanding of the breadth of current research evi-

dence, identify gaps in knowledge and inform future

research direction (Lang, Edwards, & Fleiszer,

2007). Consequently, we conducted a thematic ana-

lysis, guided by the Braun and Clarke framework

(Braun & Clarke, 2006) to identify themes within the

56 articles that underwent full-text review as these

formed a body of literature that referenced swallow-

ing or dysphagia AND cognition in ALS. Before

undertaking the thematic analysis, we removed 27

articles that did not meet the original inclusion crite-

ria. Whilst these included a reference to swallowing

and cognition, their content was not relevant to the

research question (i.e. pharmacology, genetics, not

specific to ALS). Therefore, 29 articles were included

for thematic analysis. Please refer to Supplementary

Table I in the online materials for a complete list of

the reviewed articles.

The lead author inductively coded data from the

29 articles into Nvivo Pro 12. This data extraction

was then analysed by another member of the research

team. The research team reviewed the coded catego-

ries, then agreed on subcategories. Once categorisa-

tion was complete, patterns within the data were

discussed and a consensus was reached on key

themes. Please refer to Supplementary Table II in the

online materials for the open coding and

Figure 2. Covidence PRISMA chart (secondary search).
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categorisations of article excerpt data and the rela-

tionship to main theme

Result

The thematic analysis of literature that included

terms related to dysphagia and cognitive impairment

in ALS identified three key themes. These themes did

not specifically address the research question, which

verified the negative result of the initial scoping

review. The links between the main three themes

identified in the thematic analysis and the importance

of understanding the impact of cognitive impairment

when managing oropharyngeal swallowing function

in ALS will be examined in the discussion.

Theme 1: Early and regular specialised

multidisciplinary management of ALS

achieves better outcomes

Recommendations for specialised multidisciplinary

clinics to manage ALS featured prominently within

the literature that referred to both cognition and oro-

pharyngeal swallowing function (Orrell, 2016;

Rodriguez de Rivera et al., 2011; Tiryaki & Horak,

2014). Early identification, timely interventions and a

proactive approach to symptoms were recommended.

This alleviated patient distress, caregiver burden and

reduced medical emergencies from falls or respiratory

distress, which may result in hospital admission.

Review appointments were suggested every three to

four months depending on rate of decline.

The complexity and progressive nature of ALS often
necessitates multidisciplinary care, which leads to
better outcomes and less utilization of emergency
care. (Tiryaki & Horak, 2014)

ALS care is best delivered by a multidisciplinary
team. Most patients do best when they are seen
every 3–4 months; however, visits should be
scheduled based on rate of disease progression.

(Oliveira & Pereira, 2009)

Outcomes reported in the included literature sug-

gest that a specialised clinic consists of (but is not lim-

ited to) a neurologist, specialist nurse, dietitian,

physiotherapist, occupational therapist, respiratory

physiologist, speech-language pathologist, and pallia-

tive care doctor to optimise care (Orrell, 2016).

Compared to management within a general neur-

ology department, multidisciplinary management of

ALS was reported to extend survival by approxi-

mately seven months.

… compared 344 patients in MDC to patients in
general neurology care (GNC) and found 7.5-month
longer survival in the MDC cohort.

(Williams, Philip-Ephraim, & Oparah, 2014)

This outcome was attributed to earlier access to

specialised therapies, a coordinated approach to care,

and improved capacity for clinicians to anticipate

rates of decline associated with phenotype. Regular

monitoring facilitated a more proactive approach to

treatment and the detection of sub-clinical symptoms

such as a decline in cognitive function.

… treatment at multidisciplinary units does not
seem to alter the neurological course of the disease
but rather it favours the application of respiratory
and nutritional care, as well as the detection and
treatment of symptoms of depression and cognitive
impairment. (Rodriguez de Rivera et al., 2011)

We believe that the high levels of patients with
symptoms of depression and cognitive impairment
are due to the fact that the patients are monitored
at a multidisciplinary unit and their follow-up by
different specialists according to the protocol might
make it easier to detect sub-clinical findings.
(Rodriguez de Rivera et al., 2011)

Despite agreement within the reviewed literature

that better outcomes result from a multidisciplinary

care approach, multidisciplinary management of oro-

pharyngeal swallowing function, in the presence of

cognitive decline, was not explicitly discussed in the

included articles.

Theme 2: Cognitive decline impacts on

management and survival time

The included articles reported that cognitive impair-

ment occurs in up to 50% of plwALS, is more com-

mon in bulbar onset, and predicts worse prognosis

and shorter survival, but the included articles did not

include a direct link with oropharyngeal swallow-

ing function.

Cognitive problems are important, as they confer a
worse prognosis.

(Jenkins, Hollinger, & McDermott, 2014)

… such dysfunction is associated with poorer
prognosis. (Eisen, Turner, & Lemon, 2014)

In ALS, cognitive impairment negatively impacts

on decision-making, insight, adherence and treat-

ment uptake (Oliveira & Pereira, 2009), and the effi-

cacy of some treatments may be reduced if

instructions are not able to be followed. Cognitive

impairment is also reported to cause apathy, irritabil-

ity and alterations in behaviour.

Cognitive impairment may decrease acceptance of
care interventions and impair decision making.
(Tiryaki & Horak, 2014)

Shortened survival and a higher rate of non-
compliance with recommendations for non-invasive
ventilation and feeding tubes are seen in patients
with ALS with frontotemporal dysfunction.

(Vengoechea, David, Yaghi, Carpenter, &
Rudnicki, 2013)

Impact of cognition in amyotrophic lateral sclerosis on swallowing 5



MND is associated with a frontotemporal type of
dementia and it is associated with a negative
impact on survival. Cognitive impairment has been
demonstrated in 20–50% of patients with MND.
(Williams et al., 2014)

Cognitive impairment may also impact on the pro-

vision of management and care for plwALS. Carers

and clinicians may mistake behaviour changes related

to cognitive impairment as rudeness, argumentative-

ness or stubbornness (Tiryaki & Horak, 2014).

Therefore, plwALS with associated cognitive impair-

ment are likely to have different care needs to manage

swallowing impairments, compared to those with

intact fronto-temporal function or those with a diag-

nosis of ALS-FTD.

Tailor all discussions to the person’s needs, taking
into account their communication ability, cognitive
status and mental capacity. (NICE, 2016)

In parallel with the need for regular multidisciplin-

ary input from Theme 1, the literature reviewed iden-

tified that plwALS benefit from early cognitive

screening with regular assessment and monitoring for

change, but direct implications for swallowing man-

agement could not be inferred from the

included literature.

Early detection and regular assessment of cognitive
deficits can improve care by making the patient
more proactive and leading to earlier end-of-life
discussions. (Maiser & Tiryaki, 2017)

Theme 3: Oropharyngeal swallowing

impairment occurs in nearly all plwALS and

is a serious symptom of the disease

In the reviewed literature that included concepts of

both cognition and oropharyngeal swallowing func-

tion, swallowing impairment was described as a ser-

ious symptom of ALS, increasing the risk of choking,

aspiration and weight loss, which is associated with

higher rates of malnutrition and dehydration. Most of

the articles linked worsening dysphagia symptoms

with disease progression (Burgos et al., 2018; Oliveira

& Pereira, 2009; Onesti et al., 2017; Stavroulakis

et al., 2014).

As dysphagia progressed, most participants
described how eating and drinking became
increasingly difficult. (Stavroulakis et al., 2014)

…most ALS patients experience some degree of
swallowing difficulty at some time during the
course of the disease, with progressive worsening.
Drooling, dehydration, malnutrition with weight loss
and aspiration are all associated with dysphagia.

(Oliveira & Pereira, 2009)

Similar to elements of Theme 1, prompt assess-

ment and ongoing monitoring of swallowing function

every three months was recommended for all

plwALS. Examination of the appearance and move-

ment of the tongue, lips, and jaw, combined with self-

reported swallowing questionnaires were frequently

reported assessments. The recommended instrumen-

tal assessments for swallowing function in ALS were

Videofluroscopic Swallowing Study (VFSS) and

Fibre Endoscopic Evaluation of Swallowing (FEES).

With videofluoroscopic evaluation of swallowing,
75% of patients had dysphagia. (Burgos et al., 2018)

The recommendation for enteral feeding featured

prominently in the reviewed literature, with the inser-

tion of Percutaneous Endoscopic Gastrostomy

(PEG) recommended when the decline in oropharyn-

geal swallowing function makes oral feeding unsafe or

impossible. PEG was also recommended as a pro-

active intervention to maintain a high body mass

index and avoid weight loss associated with

hypermetabolism.

A gastrostomy tube should be discussed with
individuals with significant dysphagia who continue
to lose weight despite their best efforts.

(Golaszewski, 2007)

Biomechanical and functional characteristics of

swallowing in ALS were discussed in the included lit-

erature (Burgos et al., 2018; Stavroulakis et al.,

2014; Williams, Philip-Ephraim, & Oparah, 2014).

Oropharyngeal swallowing impairments were

described as impaired chewing, reduced tongue

strength, inadequate bolus control and propulsion,

reduced pharyngeal constriction and/or impaired

bolus passage across the upper oesophageal sphincter.

Aspiration was prominently reported as a risk associ-

ated with all dysphagia symptoms. Patients self-

reported dysphagia symptoms to include coughing,

choking, and longer, more difficult mealtimes.

They reported that coughing and choking on
attempting to swallow became more common and
meals were also becoming difficult, prolonged,
tiring and stressful. (Stavroulakis et al., 2014)

Whilst cognitive impairment associated with ALS

was discussed in each of the included studies that also

described oropharyngeal swallowing function, it was

not the research focus of any of the included studies.

Rather, plwALS with cognitive impairment were con-

sistently excluded from the reviewed studies that also

included swallowing.

Discussion

The purpose of this scoping review was to investigate

how mild-moderate cognitive impairment associated

with ALS impacts on a plwALS’s ability to under-

stand and manage oropharyngeal swallowing func-

tion. The findings of our primary search identified

that this relationship has not yet been explicitly inves-

tigated. This may be because the role of cognition in

ALS has only recently received attention and the
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interplay between mild-moderate cognitive impair-

ment and other symptoms of ALS has not yet been

fully investigated.

Our secondary search included expanded search

terms that were relevant to our research question to

explore the intersection between oropharyngeal swal-

lowing and cognitive impairment in ALS more

broadly. Of note, one study included in the full-text

review of the secondary search (Ahmed et al., 2016)

investigated cognition and eating behaviour in ALS,

ALS plus mild-moderate cognitive change, ALS-

FTD and FTD. On further investigation of the meth-

ods, we determined that this study did not meet

inclusion criteria, as information on swallowing func-

tion was not based on direct clinical observation or

objective assessment, but on carer report. Whilst this

study used subjective measures to describe swallow-

ing behaviours, it does provide critical preliminary

information that directly links changes to swallowing

and eating behaviours with cognitive changes for

plwALS. As such, it is important to further evaluate

how the spectrum of cognitive change in ALS impacts

on how plwALS understand and manage an oropha-

ryngeal swallowing impairment.

Whilst the thematic analysis showed that cognitive

impairment and swallowing impairment are separ-

ately perceived as important symptoms of ALS, it

also verified that research has not directly explored a

relationship between cognitive function and oropha-

ryngeal swallowing function in this population.

Whilst the three identified themes did not directly

answer our research question, they assist in situating

the identified research gap into the context of how

cognitive impairment may affect the assessment,

management, and care of plwALS and their carers

more broadly.

The first key theme verified existing research,

demonstrating that better health outcomes are

achieved if the management of ALS is delivered by a

specialised multidisciplinary clinic team within a

patient-centred care framework (Corcia &

Meininger, 2008; Fullam et al., 2015). However,

there was no literature that connected this finding dir-

ectly with oropharyngeal swallowing. In addition,

patient-centred care relies on two-way communica-

tion to create a mutually agreed management plan

(Paynter, Cruice, Mathers, Gregory, & Vogel, 2019).

As cognitive impairment may impact on the informa-

tion exchange between clinician and patient, the

impact of this for how oropharyngeal swallowing

function is managed as part of a patient-centred care

framework requires more exploration. Specifically,

cognitive impairment has been shown to be a barrier

to the decision-making processes (Hogden,

Greenfield, Nugus, & Kiernan, 2013). For example,

cognitive impairment in ALS may manifest as a lack

of insight, inflexibility, or mental rigidity, and conse-

quently, a plwALS may not understand the symp-

toms of the disease or the need for management.

Similarly, cognitive impairment may also impede rela-

tively complex decision-making regarding swallowing

management, including mealtime adaptations and

enteral feeding. This has the potential to jeopardise

swallowing safety of plwALS as well as compound

any concerns and anxieties felt by caregivers in rela-

tion to mealtimes.

Providing early education to plwALS and their

carers about cognitive impairment that can accom-

pany ALS may assist in the recognition of changes,

alleviate facets of care-giver burden, and aid in pro-

active decision-making and consent. Current ALS

clinical guidelines (National Clinical Guideline,

2016) recommend that specialised ALS clinics

include cognitive screening both at initial assessment,

and as regular monitoring to ensure any decline is

quickly identified and can therefore be considered in

the management plan. This was also a prominent

theme in the analysed literature; however, direct

implications for oropharyngeal swallowing manage-

ment could not be inferred.

The second theme described how cognitive

impairment impacts on ALS management. For

example, plwALS who also have cognitive impair-

ment have been shown to be less likely to opt for life-

prolonging medical interventions and may have

greater difficulty using and tolerating equipment

(Martin et al., 2014). It is currently not known if cog-

nitive impairment also impedes a person’s ability to

understand complex alterations to their diet and eat-

ing, or impacts on their acceptance and uptake of

oropharyngeal swallowing management strategies. As

outlined in this second theme, the emerging literature

on the role of cognition in ALS highlights the import-

ance of considering cognitive function and capacity

when planning and implementing ongoing care and

swallowing interventions.

The third key theme identified that oropharyngeal

swallowing management is critical in ALS to reduce

respiratory complications and to ensure adequate cal-

oric intake. However, studies investigating swallowing

in ALS typically exclude participants with evidence of

cognitive impairment (Ertekin et al., 2000; Fattori

et al., 2017; Onesti et al., 2017; Ruoppolo et al.,

2013; Tabor, Gaziano, Watts, Robison, & Plowman,

2016). This appears to be a gap in the current litera-

ture as most plwALS will develop an oropharyngeal

swallowing impairment as the disease progresses

(Onesti et al., 2017) and up to 50% of plwALS also

develop a cognitive impairment (Watermeyer et al.,

2015). The findings of studies excluding plwALS

with cognitive impairment therefore lack validity for

half of the ALS population. Additionally, the results

of studies which did not control for the presence of

cognitive impairment must be interpreted in the con-

text that the interaction between swallowing and cog-

nitive impairment, is unknown. As such, cognitive

function is an important factor to measure and con-

trol for when investigating swallowing in ALS,

Impact of cognition in amyotrophic lateral sclerosis on swallowing 7



particularly when typical assessment methods that

include self-reporting rely on insight.

Self-reporting is an important tool in dysphagia

assessment. However, it is critical that the self-

reported information is triangulated with information

relating to individual’s cognitive status. Self-

assessment tools such as the EAT-10 (Belafsky et al.,

2008) and the Sydney Swallow Questionnaire

(Szczesniak, Maclean, Zhang, Liu, & Cook, 2014)

are routinely used in clinical care of plwALS to deter-

mine a person’s level of swallowing function and to

guide clinicians’ management planning. However,

future research is needed to explore if and how cogni-

tive impairment affects the validity of the outcomes of

these tools when used in ALS assessment (Plowman

et al., 2016).

As reported in the reviewed literature, instrumen-

tal assessment of swallowing in plwALS should be

conducted via VFSS or FEES. However, these assess-

ments rely on the person being able to follow direc-

tions, swallow on cue and for FEES, tolerate invasive

scoping. As such, cognition screening is recom-

mended prior to instrumental assessment in order to

determine suitability (Palmer, Kuhlemeier, Tippett,

& Lynch, 1993), as cognitive difficulties have been

identified as a contraindication for conducting these

instrumental examinations (ASHA, n.d.). Therefore,

an understanding of cognitive ability in a plwALS is

vital prior to conducting an instrumental swallow-

ing assessment.

Clinical management of impaired swallowing often

combines diet modification, compensatory measures,

diet restrictions and postural adaptations to ensure

safe oral intake (Ruoppolo et al., 2013). It is not cur-

rently known if cognitive impairment impacts on

plwALS’s ability to understand their swallowing

problem, follow recommendations, or enact strat-

egies. Further, it is not yet known if decline in swal-

lowing motor function occurs in parallel with frontal

lobe deterioration, or if the characteristics of swallow-

ing function are altered in the presence of cognitive

impairment. As it has been shown that bulbar onset

ALS increases the risk of developing both impaired

swallowing and cognitive impairment, investigating

the interaction of these two variables may provide

valuable insights into the disease.

The identified themes revealed that regular and

ongoing multidisciplinary management, which

includes cognitive assessment, are commonly

reported for ALS management. However, in relation

to swallowing management, this review suggests that

cognitive assessment and consideration of the impact

of cognitive changes on swallowing management have

been omitted. In light of the research question, and

particularly our focus on plwALS with associated

mild-moderate cognitive difficulties, these themes

reflect and raise awareness of the complexity in the

intersection between the holistic, person-centred,

team-based approach identified across the themes,

and challenges associated with informed decision

making and risk awareness related to swallowing in

relation to a person’s cognitive skills. These promin-

ent themes in the ALS literature suggest that more

research is needed to understand how mild-moderate

cognitive impairment influences how a person-cen-

tred, team-based approach to swallowing manage-

ment can be enacted.

Limitation

The narrow focus of this review was an intended

strategy to explicitly investigate the variables of mild-

moderate cognitive impairment and oropharyngeal

swallowing function. To explore articles that were the

most relevant to the research question, the number of

elements in the search strategy were minimised to

optimise the results (Bramer, de Jonge, Rethlefsen,

Mast, & Kleijnen, 2018). The studies analysed in this

review did not explicitly answer our research question

and therefore we are unable to draw specific conclu-

sions. The thematic analysis conducted was limited

to the literature which contained references to both

dysphagia and cognition but were not necessarily

informative of both. In addition, due the spectrum of

cognitive change that occurs in ALS, it is difficult to

resolve terms that differentiate between mild-

moderate cognition and the criteria required for an

FTD diagnosis.

Future research

The findings of this study demonstrate that research

that investigates how cognitive impairment influences

oropharyngeal swallowing function and management

in plwALS is lacking. Future studies could examine

this relationship, and further research may also

explore the incorporation of ALS-specific cognition

screening tools to detect impairment early in the dis-

ease course. Inclusion of participants with cognitive

impairment will ensure an accurate representation of

the ALS population. Whilst there has been prelimin-

ary descriptive exploration of swallowing function in

plwALS with associated cognitive impairment

(Ahmed et al., 2016), observations in this study were

captured via carer report, foregrounding the necessity

for robust, objective measures of swallowing function

for this population. Further, studies that aim to iden-

tify if swallowing characteristics differ between those

with/without cognitive impairment may help to

inform the assessment and management of swallow-

ing interventions.

Conclusion

The impact of mild-moderate cognitive impairment

associated with ALS on oropharyngeal swallowing

function is unknown. The primary analysis of this

review yielded no results that specifically addressed

the interaction between mild-moderate cognitive

impairment associated with ALS and oropharyngeal

8 R. Francis et al.



swallowing function. Subsequent thematic analysis

identified three prominent themes in the ALS litera-

ture that contained information about both oropha-

ryngeal swallowing function and cognition.

Cognitive impairment may have implications for

decision-making, treatment uptake and adherence to

swallowing management, potentially increasing the

risk of unsafe swallowing and increasing caregiver

burden. In line with the National Clinical Guideline

(2016), we suggest that cognitive screening should

form part of routine multidisciplinary ALS manage-

ment, early in diagnosis and repeated as part of regu-

lar disease monitoring. Communication approaches

can then be adjusted to enable best patient-centred

care. A proactive approach to cognitive impairment

may not only benefit the plwALS but may also relieve

some of the burden felt by carers.
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