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Swallowing and cognition in Parkinson’s disease: an 
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ABSTRACT

Purpose: to understand the relationship between swallowing and cognition 
in individuals with Parkinson’s disease. Research strategy: this integrative 
review was based on the research question, “What is the relationship 
between swallowing and cognition in Parkinson’s disease?”. It used the 
following health descriptors: Parkinson’s disease, Cognition, Cognitive 
Dysfunction, Mastication, Swallowing, and Swallowing Disorders, to search 
the LILACS, MEDLINE/PubMed, SciELO, Web of Science, EMBASE, 
and Scopus databases. Selection criteria: the selection was based on 
independent reading by peers, including publications available in full text in 
Portuguese, English, or Spanish, with no restriction on the year. The review 
excluded studies that described cognitive and oral impairment associated 
with other parkinsonian syndromes or different neurodegenerative diseases. 
Results: altogether, 1701 studies were found, of which 306 duplicates were 
excluded. Based on abstract reading and the selection criteria, 24 studies 
were selected to be read in full text, and 14 of them were included in this 
review. Association was observed between cognitive decline and the oral 
phase of swallowing. Conclusion: the findings suggest that cognition can 
influence swallowing performance, with cognitive decline associated with 
dysphagia and sialorrhea. This relationship proved to be more evident in 
the oral phase of swallowing, but still controversial in the pharyngeal phase. 

Keywords: Parkinson disease; Cognition; Cognitive dysfunction; Deglu-
tition; Deglutition disorders

RESUMO

Objetivo: compreender a relação entre a deglutição e a cognição nos indivíduos 
com a doença de Parkinson. Estratégia de pesquisa: revisão integrativa 
guiada pela pergunta condutora: “Qual a relação entre a deglutição e cognição 
na doença de Parkinson?”. Foram utilizados os seguintes descritores em 
saúde: Doença de Parkinson, Cognição, Disfunção Cognitiva, Mastigação, 
Deglutição e Transtornos de Deglutição. As bases de dados pesquisadas 
foram LILACS, MEDLINE/PubMed, SciELO, Web of Science, Embase 
e Scopus. Critérios de seleção: a seleção se deu de forma independente, 
por meio da leitura por pares, sendo inclusas publicações disponibilizadas 
na íntegra em português, inglês ou espanhol, sem restrição de ano. Estudos 
que descreviam o comprometimento cognitivo e oral associado a outras 
síndromes parkinsonianas ou diferentes doenças neurodegenerativas foram 
excluídos. Resultados: dos 1701 estudos, foram excluídos 306 duplicados. 
A partir da leitura dos resumos, aplicando-se os critérios de seleção, foram 
selecionados 24 estudos para leitura na íntegra, dos quais, 14 foram incluídos 
nesta revisão. Observou-se associação entre o declínio cognitivo e a fase 
oral da deglutição. Conclusão: os achados sugerem que a cognição pode 
influenciar o desempenho da deglutição, estando o declínio cognitivo 
associado à disfagia e à sialorreia. Essa relação se mostrou mais evidente 
na fase oral da deglutição, mas ainda controversa na fase faríngea. 

Palavras-chave: Doença de Parkinson; Cognição; Disfunção cognitiva; 
Deglutição; Transtornos de deglutição
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INTRODUCTION

Parkinson’s disease (PD) is a chronic, degenerative, 
progressive disease resulting from a complex interaction between 
environmental, genetic, and aging factors(1). It affects more 
than 1% of the population over 65 years old and its prevalence 
is expected to double by 2030. It generally appears between 
50 and 80 years of age, peaking in the seventh decade of life, 
being more prevalent in men(2,3).

It is characterized by the presence of α-synuclein protein 
aggregates and neuronal loss in the substantia nigra, causing 
striatal dopaminergic deficiency(3). These neural changes can 
lead to the motor symptoms that define PD (resting tremor, 
muscle stiffness, bradykinesia, and postural instability) and 
non-motor symptoms such as swallowing changes and cognitive 
impairment(2,4-6).

More than 90% of PD patients present with non-motor 
symptoms in the course of the disease, as extra-nigral areas 
degenerate before the loss of nigral neurons(7). These are the 
symptoms that often motivate people to seek health services, 
as they directly impact the quality of life, overload caregivers, 
and increase the costs of healthcare(3,8).

Bradykinesia, tremors, and muscle stiffness can affect 
orofacial and cervical muscles, impacting oral functions, 
including mastication and swallowing(2,9). These dysfunctions 
can be reported in the early stages of the disease and intensify 
in later ones, causing discomfort and considerably affecting the 
quality of life. PD patients may have difficulties swallowing 
food and medications(10) and manage saliva.

Furthermore, aspiration pneumonia – a complication resulting 
from changes in swallowing function – has an incidence rate 
four times higher in PD patients than in the same-age general 
population and is one of the main causes of death, as reported 
by studies with long-term follow-up(11). Consequently, the 
increasingly larger older population and the growing incidence 
of PD may intensify orofacial disorders and disabilities, turning 
them into a major social problem(9).

Cognitive impairment, in turn, can be up to six times 
more common in PD patients than in a similar-age healthy 
population. It is usually slow and insidious, impairing executive 
and visuospatial skills, possibly accompanied by changes in 
memory, attention, and language, and increasing the risk of 
early progression to dementia(3,12).

Changes in cognition in PD patients are predictors of changes 
in speech(13) and may be linked to oropharyngeal dysphagia(14). 
Therefore, there is a hypothesis that changes in cognition may be 
associated with swallowing difficulties in PD patients. However, 
the pathophysiology underlying swallowing difficulties and 
their relationship with cognition in PD is complex and still 
poorly understood.

As the diagnosis of PD is mainly clinical and its treatment is 
symptomatic(3,12), the multiprofessional team must understand the 
relationships between dysfunctions throughout the disease. This 
will support interdisciplinary treatment plans more targeted to 
such needs to positively impact these individuals’ quality of life.

OBJECTIVE

This study aimed to verify the available scientific evidence 
on the possible relationship between swallowing and cognition 
in PD patients.

RESEARCH STRATEGY

This is an integrative review of the literature(15), based 
on the research question, “What is the relationship between 
swallowing and cognition in PD?”, which was created with the 
following strategy: Population (P) – PD patients; study variable 
(V) – impaired cognition and swallowing; outcomes (O) – the 
relationship between changes in cognition and swallowing.

Articles were searched with keywords indexed in the Health 
Sciences Descriptors/Medical Subject Headings (DeCS/MeSH) 
and free terms associated with the Boolean operators AND 
and OR: “Parkinson Disease” OR “Parkinson’s Disease” AND 
“Cognition” OR “Cognitive Dysfunction” AND “Mastication” 
OR “Chewing” OR “Deglutition” OR “Swallowing” OR 
“Deglutition Disorders” OR “Dysphagia” (Chart 1).

The search was conducted in April and May 2023 and 
updated in March 2024 in the following databases: Latin 
American and Caribbean Health Sciences Literature (LILACS), 
International Literature on the Health Sciences (MEDLINE/
PubMed), Scientific Electronic Library Online (SciELO), Web 
of Science, EMBASE, and Scopus.

SELECTION CRITERIA

The eligibility criteria were established as follows: articles 
that described swallowing in PD and cognitive skills, with no 
restriction on the year, available in full text in Portuguese, English, 
or Spanish. The review excluded studies that reported associations 
with other parkinsonian syndromes or neurodegenerative 
diseases, that reported only anatomopathological descriptions of 
the impairment, as well as editorial studies, literature reviews, 
and animal experiments.

The articles were evaluated and selected based on their title, 
abstract, and full-text reading to extract data. Two reviewers 
systematically and independently reviewed all studies, recording 
any deviations from the established criteria. Discrepancies 
between reviewers were resolved by consulting a third reviewer.

Data analysis

The following data were extracted: authors, year of publication, 
study type, general characteristics of the sample, tests used, 
main swallowing and cognition findings, and the relationship 
between them. These data were descriptively compiled in a 
previously prepared Excel table to help identify and reformulate 
topic categorizations.

Levels of evidence were analyzed based on the hierarchy 
pyramid of medical evidence(16) from the perspective of systematic 
review and meta-analysis. The pyramid was reconfigured according 
to the types of studies and their applicability. Randomized 
case-control studies are at the top of the model, followed by 
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cohort studies, case-control studies, and case series studies or 
database reviews.

RESULTS

The search initially found 1,587 articles, increasing to 
1,701 when the search was updated. Of these 1,687 were 
excluded based on factors such as duplications, study types, 
title and abstract reading, and when necessary, full-text reading 
(Figure 1). Thus, 14 articles were included in this study.

All articles are in the level of evidence 4(16) for being non-
experimental observational studies; three of them are case series 
studies. Six of them were published in Europe, five in Asia, 
two in North America, and one in Latin America. The oldest 
article included in this review was published in 2009, and the 
most recent one, in 2022.

The population’s mean age in the selected articles (Chart 2) 
was between 59 and 75 years, and most of them were males. 
All articles used the Hoehn and Yahr Scale (H&Y) to analyze 
the progression and stage of PD, with patients concentrated in 
H&Y stages 1 and 2 and its subdivisions. However, there were 
some exceptions, such as the study whose participants were 
mostly in stage 3(26), and the one whose dysphagic patients 
were mostly in H&Y stages 3 to 5(29).

One(21) of the 14 studies did not describe the cognitive 
assessment instrument it used. Most(17,18,20,22-26,28-30) of the 
13 studies that reported it used the Montreal Cognitive Assessment 
(MoCA) and/or Mini-Mental State Examination (MMSE), 
either alone(18,23,24,26,28-30) or in combination(17,20,22,25) with other 
types of cognitive tests.

Half(17,20-22,24,27,29) of the 14 articles included in this study assessed 
swallowing by videofluoroscopy or videoendoscopy. The other 
seven(18,19,23,25,26,28,30) used a wide range of dysphagia assessment 
resources, such as the categories of the Unified Parkinson’s 
Disease Rating Scale (UPDRS)(25,28) and electromyography of 
suprahyoid muscles(19).

The studies that subdivided the PD group according to the 
presence or absence of dysphagia(22,23,25,28,29) found that the disease 
lasted longer in those who had swallowing difficulties. Nevertheless, 
in only two of them(22,23) was this difference greater than one year.

Three articles(20-22) demonstrated a significant association 
between cognitive impairment and performance in the oral phase of 
swallowing. However, these authors diverged on the involvement 
of the pharyngeal phase. One of the studies detected a slight 
association between the beginning of the pharyngeal phase and 
the score on the cognitive test used(20). In the same sense, another 
article used the term “oropharyngeal” swallowing to encompass 
both oral and pharyngeal impairment in dual-task swallowing 
activities – i.e., when swallowing was performed simultaneously 
with other cognitive activities(21). However, the other group of 
authors(22) did not find a significant relationship between cognitive 
test scores and the pharyngeal phase of swallowing.

All studies that analyzed swallowing with dual tasks(17,19,21,27) 
demonstrated that the greater cognitive demand to do the tasks 
influenced swallowing performance. This influence was found 
to occur in premature bolus escape, in pharyngeal residues(21), 
and in swallowing safety(27), all of them impaired by the need 
for greater cognitive flexibility and attention. It was also found 
that patients with lower cognitive test scores also had a greater 
variation of swallowing in both single and dual tasks(17).

There were also agreements and divergences between studies 
that addressed the involvement of salivation with cognition 
and/or swallowing(18,24,26,30). The three agreeing articles(18,26,30) 
pointed out an association between cognitive deficits and 
sialorrhea. This occurred both in the prevalence of sialorrhea 
in groups with simultaneous PD and impaired cognition(30) 
and in performing a distracting task, which resulted in intense 
sialorrhea and fewer swallows(26). Furthermore, cognition was 
negatively correlated with sialorrhea and was considered one 
of the important factors causing salivation(18).

On the other hand, the authors of another study concluded that, 
although sialorrhea and dysphagia are common in PD patients, 
sialorrhea is not a predictor of critical dysphagia. They suggest 
that the underlying cause of salivation is in the voluntary oral 
phase, which is negatively influenced by cognitive deficits(24).

During follow-up over the years, swallowing difficulties 
were verified in all PD stages(28). Moreover, the worst cognitive 
test scores at the beginning of follow-up were correlated with 
worsening dysphagia(29). However, it was pointed out that the 
early presence of dysphagia did not increase the risk of cognitive 
decline over the years(25).

Chart 1. Strategy for article search in each database

LILACS* ((parkinson disease) OR (parkinson’s disease)) AND ((cognition) OR (cognitive dysfunction)) AND ((mastication) OR 
(chewing) OR (deglutition) OR (swallowing) OR (deglutition disorders) OR (dysphagia)) AND (db:(“LILACS”))

MEDLINE/PubMed ((“Parkinson Disease”[Mesh] OR “Parkinson’s Disease”[tw]) AND (“Cognition”[Mesh] OR “Cognitive Dysfunction”[Mesh]) 
AND (“Mastication”[Mesh] OR “Chewing”[tw] OR “Deglutition”[Mesh] OR “Swallowing”[tw] OR “Deglutition 
Disorders”[Mesh] OR “Dysphagia”[tw]))

Embase (‘parkinson disease’/exp OR ‘parkinson disease’) AND (‘cognition’/exp OR ‘cognitive defect’/exp OR ‘cognitive 
dysfunction’ OR ‘cognition’) AND (‘mastication’/exp OR ‘chewing’ OR ‘swallowing’/exp OR ‘deglutition’ OR ‘dysphagia’/exp 
OR ‘deglutition disorders’) AND [embase]/lim

Web of Science ((ALL=((“Parkinson Disease” OR “Parkinson’s Disease”))) AND ALL=((“Cognition” OR “Cognitive Dysfunction”))) AND 
ALL=((“Mastication” OR “Chewing” OR “Deglutition” OR “Swallowing” OR “Deglutition Disorders” OR “Dysphagia”))

SciELO* ((parkinson disease)) AND ((cognition) OR (cognitive dysfunction)) AND ((mastication) OR (chewing) OR (deglutition) 
OR (swallowing) OR (deglutition disorders) OR (dysphagia))

Scopus (TITLE-ABS-KEY (‘parkinson AND disease’) AND TITLE-ABS-KEY (‘cognition’ OR ‘cognitive AND defect’ OR ‘cognitive 
AND dysfunction’) AND TITLE-ABS-KEY (‘mastication’ OR ‘chewing’ OR ‘swallowing’ OR ‘deglutition’ OR ‘dysphagia’ OR 
‘deglutition AND disorders’))

*Using descriptors in Portuguese, English and Spanish
Subtitle: LILACS = Latin American and Caribbean Health Sciences Literature; MEDLINE/PubMed = International literature on health sciences; SciELO = Scientific 
Electronic Library Online
Source: Developed by the authors (2024)
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Chart 2. General characteristics of the sample, findings on swallowing and cognition, and their correlation

AUTHOR(S)
GENERAL 

CHARACTERISTICS OF 
THE SAMPLE

FINDINGS ON 
SWALLOWING

FINDINGS ON COGNITION CORRELATION

Ardenghi et al.(17) n = 38: 19 PD patients 
– mean age of 61.5±7.1 
years, matched with 19 
HC - 60.8±8.7 years. 68.4% 
males. Mean of 8 years of 
education in the PD group 
and 10 years in the HC 
group. 12 of the PD patients 
were classified in H&Y 
stage 2; six in stage 3; and 
one in stage 4.

The PD patients’ median 
score with a 3-ml volume 
was 2 for a single swallow 
and 4 for a dual task. 
Median scores were 
significantly lower among 
HC individuals. The same 
variation was with 5-ml 
volume, with a median score 
in the PD group of 2 for a 
single swallow and 4 for the 
dual task. The median score 
for the HC group was 0 for 
a single swallow and 1 for a 
dual task.

PD group: Score in MoCA 
22.6 ± 6.1 and MMSE 
24.6 ± 4.9. HC group: Score 
in MoCA 21.8 ± 4.5 and 
MMSE 26.7 ± 2.6.

There was greater 
variability in the BRACS 
score results in the PD 
group when compared 
with the HC group, with a 
significant difference only 
for the 3 ml volume. There 
was a significant inverse 
association between MoCA 
results and change in the 
BRACS scale between dual-
task and single-task only in 
the PD group. Patients with 
lower MoCA scores had 
greater swallowing variation 
in the dual task.

Subtitle: BRACS = Boston Residue and Clearance Scale; CDR = Clinical Dementia Rating; COGNISTAT = (The Northern California Neurobehavioral Group, Inc., 1995); 
HC = healthy controls; PD = Parkinson’s disease; DRS-II = cognitive functioning screening test for PD patients; H&Y = Hoehn & Yahr scale; KWST = Kubota Water 
Swallowing Test; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; PAS = Rosenbek Penetration-Aspiration Scale; SAI = Short-La-
tency Afferent Inhibition; SDQ-C = Swallowing Disturbance Questionnaire; SVLT = Seoul Verbal Learning Test; RT = reaction time; VDS = Videofluoroscopic Dysphagia 
Scale; UPDRS = Unified Parkinson’s Disease Rating Scale; Stroop = Stroop Color-Word Test; SCOPA-AUT = Scale for Outcomes in Parkinson’s disease – Autonomic
Source: Developed by the authors (2024)

Figure 1. Flowchart of the selection of articles for the review
Source: Developed by the authors (2024)
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AUTHOR(S)
GENERAL 

CHARACTERISTICS OF 
THE SAMPLE

FINDINGS ON 
SWALLOWING

FINDINGS ON COGNITION CORRELATION

Bakhtiyari et al.(18) n = 85, mostly males (80%). 
Mean age of 59.40±4.79 
and disease duration 
of 5.81±3.68 years. A 
mean H&Y scale score 
of 2.35±0.86. Most of the 
sample had a bachelor’s 
degree (56.5%)

50.6% of the patients had 
dysphagia. The prevalence 
of sialorrhea was 70.6%.

MMSE: 23.89±4.81 It was concluded that the 
cause of salivation in PD 
results from a combination 
of factors, including 
dysphagia and cognitive 
impairment.

Brodsky et al.(19) n = 10 (7 men and 3 
women, all with PD). Mean 
age of 61.8±10.1 years. H&Y 
scale score ranged from 
1.5 to 3.0. None of them 
complained of swallowing 
difficulties.

At baseline, the mean time 
of the anticipatory phase 
of swallowing was 2.572 
ms±703 ms; the mean time 
of the oropharyngeal phase 
of swallowing was 2.790 
ms ±1.449 ms. In the dual 
task, the participants’ mean 
duration of the anticipatory 
phase was 2.597 ms 
±770 ms and that of the 
oropharyngeal phase was 
2.395 ms ±1.381ms.

COGNISTAT results were 
within normal limits for all 
participants. At baseline, 
the mean RT on target trials 
was 921 ms ± 426 ms. In 
the dual task, the mean 
RT for targets presented 
in the anticipatory phase 
of swallowing was 1,364 
ms ±820 ms and in the 
oropharyngeal phase was 
1,580 ms ±1,434 ms.

There was a significant 
increase in RT (443 ms) 
in the dual task during 
the anticipatory phase 
of swallowing compared 
to baseline. This means 
that the motor demands 
of swallowing were great 
enough to require additional 
cognitive support to achieve 
it competently during this 
phase. This data indicates 
that the introduction of an 
additional task can affect 
swallowing.

Kim et al.(20) n = 56 with PD. Most of 
the sample were females 
(55.4%), with a mean age 
of 63.02±8.20; years of 
education of 10.98±4.01 
and time of the disease 
4.53±4.05. On the H&Y 
scale, 19 patients were in 
stage 1, 19 in stage 2, 13 
in stage 2.5, and five in 
stage 3.

The overall oral phase 
mean was 2.22±1.82 and 
that of oral residue was 
1.21±0.66; the general 
pharyngeal phase with 
5.44±3.03 and pharyngeal 
residue 1.61±0.98.

MMSE: 27.48±2.60; CDR: 
0.69±1.26.

There were significant 
negative associations 
between components of the 
oral phase of swallowing 
and frontal/executive 
function (identified with 
Stroop) and learning/
memory (identified with late 
and recognition SVLT). The 
pharyngeal phase onset 
was slightly associated with 
the MMSE score.

Labeit et al.(21) n = 30 with PD. Most of 
the sample were females 
(77%), with a mean age of 
65.90 ± 9.32, and a time 
of the disease 7.77 ± 4.75 
years. The mean H&Y stage 
was 2.62±0.81.

Mild dysphagia was found 
in 53% of patients, with 
pharyngeal residues 
or premature bolus 
escape. Dysphagia with 
penetration or aspiration 
of one consistency was 
found in 7%. None of the 
patients had aspiration or 
penetration of more than 
one consistency. There was 
no significant influence 
of bolus consistency on 
aspiration/penetration 
and total score, but, for 
premature bolus escape, 
semisolid and liquid 
consistencies were higher. 
The opposite occurred in 
the pharyngeal residue, 
which was greater in solid 
consistency.

7% of PD patients had mild 
cognitive disability.

Swallowing scores were 
significantly worse in both 
cognitive and motor dual 
tasks. This was observed 
for premature bolus escape 
and pharyngeal residue, 
but not for penetration/
aspiration. Oropharyngeal 
swallowing was impaired 
due to the dual cognitive 
and motor task.

Subtitle: BRACS = Boston Residue and Clearance Scale; CDR = Clinical Dementia Rating; COGNISTAT = (The Northern California Neurobehavioral Group, Inc., 1995); 
HC = healthy controls; PD = Parkinson’s disease; DRS-II = cognitive functioning screening test for PD patients; H&Y = Hoehn & Yahr scale; KWST = Kubota Water 
Swallowing Test; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; PAS = Rosenbek Penetration-Aspiration Scale; SAI = Short-La-
tency Afferent Inhibition; SDQ-C = Swallowing Disturbance Questionnaire; SVLT = Seoul Verbal Learning Test; RT = reaction time; VDS = Videofluoroscopic Dysphagia 
Scale; UPDRS = Unified Parkinson’s Disease Rating Scale; Stroop = Stroop Color-Word Test; SCOPA-AUT = Scale for Outcomes in Parkinson’s disease – Autonomic
Source: Developed by the authors (2024)

Chart 2. Continued...
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Chart 2. Continued...

AUTHOR(S)
GENERAL 

CHARACTERISTICS OF 
THE SAMPLE

FINDINGS ON 
SWALLOWING

FINDINGS ON COGNITION CORRELATION

Lee et al.(22) n = 29 with PD: 12 
dysphagic patients and 17 
without dysphagia. There 
was an equal number 
of men and women with 
dysphagia (6 and 6), but 
women predominated in 
the non-dysphagia group. 
The mean age in the 
dysphagia group was 73.33 
± 6.48 years, and in the 
non-dysphagia group, 71.06 
± 6.98 years. The mean 
time of the disease in the 
dysphagia group was 17.92 
± 9.16 months, and in the 
non-dysphagia group, 11.94 
± 4.98 months. The mean 
H&Y stage was 1.92±0.56 
in the dysphagia group 
and 1.50±0.47 in the non-
dysphagia group.

In the oral phase, chewing 
scores, premature loss of 
food bolus, apraxia, oral 
transit time, and general oral 
phase were higher in the 
PD with dysphagia group. 
In the pharyngeal phase, a 
higher score in pharyngeal 
swallowing triggering was 
observed in the PD group 
with dysphagia. In total, the 
VDS score was also higher 
in the PD with dysphagia 
group.

MMSE of PD with 
dysphagia: 25.25 ± 1.60; 
MMSE of PD without 
dysphagia: 26.82 ± 1.55. 
MMSE less than 24 was 
an exclusion criterion due 
to cognitive decline. SAI 
PD with dysphagia: 74.35 
± 15.09; SAI PD without 
dysphagia: 49.36 ± 8.34.

The MMSE and SAI 
values were significantly 
correlated with problems in 
the oral phase, but not in 
the pharyngeal phase. It is 
concluded that cholinergic 
and cognitive changes may 
contribute to dysphagia in 
early PD and can be used 
as markers to identify early 
dysphagia in this group. 
The SAI value can be used 
as a predictor of the risk 
of dysphagia and to detect 
subclinical dysphagia.

Miller et al.(23) n = 137, all with PD; 106 
drank 150 ml, and 31 drank 
less than that. The median 
age in the group that drank 
150 ml was 73 years, H&Y 
was 2, and the disease 
duration was 5 years. In 
the group that drank less, 
the median age was 74 
years, the H&Y was 3, and 
the disease duration was 8 
years.

23% were unable to 
complete the 150 ml, 
ingesting an average 
of 68 ml. The volume 
ingested and swallowing 
time correlated with 
swallowing speed in those 
who consumed 150 ml. 
Of the 122 who answered 
whether they had difficulty 
swallowing drinks or food, 
45 said yes. Of these 45, 12 
were unable to complete the 
150 ml intake. 14 of those 
who said they did not have 
swallowing problems were 
also unable to complete it.

MMSE of those who 
completed the 150 ml: 27. 
MMSE of those who did not 
complete it: 25.

Among those who did not 
complete the 150 ml, there 
was slower swallowing, 
worse H&Y scores, and 
a longer illness duration. 
Swallowing speed was 
correlated with MMSE, 
UPDRS part II, and H&Y. 
The stage of the disease 
was not a strong indicator in 
swallowing difficulties.

Nienstedt et al.(24) n = 151: 119 PD patients 
and 32 HC. Most were 
males in both groups. The 
mean age in the PD group 
was 68.9 ± 10.1 years and 
in HC 68.1 ± 10.7 years. The 
mean education time in the 
PD group was 12.23 ±5.01 
years and in HC, 12.75 
±4.62 years. The mean time 
of the disease was 9.7 ± 7.1 
years, and there was greater 
prevalence on the H&Y 
scale of scores 2 (49%), 3 
(27%), and 4 (17%).

50% of patients had 
sialorrhea, whereas only 
9% of controls were affected 
by it. 24% of PD patients 
had severe dysphagia with 
critical aspiration, whereas 
none of the 32 controls 
had severe dysphagia. The 
salivation rate was higher 
in older patients, with a 
longer time of the disease, 
and, consequently, more 
cognitive deficits. 74% of 
PD patients did not have 
abnormal pharyngeal 
secretion control.

MoCA: mean in PD group 
21.9 ± 4.8, mean in HC 
group 25.3 ± 3.0. About 
85 (71%) patients were 
categorized with cognitive 
deficits in the PD group and 
17 (53%) in the HC group.

Salivation and dysphagia 
are frequent but weakly 
related in PD patients. 
Sialorrhea cannot be 
considered a clinically 
useful early symptom of 
critical dysphagia. The 
pharyngeal reflex function 
is not the determining factor 
for salivation. However, 
salivation appears to be 
mainly related to swallowing 
dysfunction in the voluntary 
oral phase, which is 
negatively influenced by 
cognitive deficits. Those with 
cognitive impairment had 
more salivation.

Subtitle: BRACS = Boston Residue and Clearance Scale; CDR = Clinical Dementia Rating; COGNISTAT = (The Northern California Neurobehavioral Group, Inc., 1995); 
HC = healthy controls; PD = Parkinson’s disease; DRS-II = cognitive functioning screening test for PD patients; H&Y = Hoehn & Yahr scale; KWST = Kubota Water 
Swallowing Test; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; PAS = Rosenbek Penetration-Aspiration Scale; SAI = Short-La-
tency Afferent Inhibition; SDQ-C = Swallowing Disturbance Questionnaire; SVLT = Seoul Verbal Learning Test; RT = reaction time; VDS = Videofluoroscopic Dysphagia 
Scale; UPDRS = Unified Parkinson’s Disease Rating Scale; Stroop = Stroop Color-Word Test; SCOPA-AUT = Scale for Outcomes in Parkinson’s disease – Autonomic
Source: Developed by the authors (2024)
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Chart 2. Continued...

AUTHOR(S)
GENERAL 

CHARACTERISTICS OF 
THE SAMPLE
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SWALLOWING

FINDINGS ON COGNITION CORRELATION

Polychronis et al.(25) n=398 patients with PD, 49 
dysphagic and 349 non-
dysphagic. Both groups had 
mostly males. The average 
duration of the disease was 
6.96±6.21 months in the 
group with dysphagia and 
6.41±6.42 months in the 
group without. Regarding 
the H&Y scale, the average 
in the dysphagia group 
was 1.59±0.49 and in those 
without dysphagia, it was 
1.56±0.5.

SCOPA-AUT mean 
14.94 (±7.28) in PD with 
dysphagia and 8.84 (±5.71) 
in PD without dysphagia. 
MDS-UPDRS part II mean 
9.14 (±4.98) in PD with 
dysphagia and 4.9 (±3.67) 
in PD without dysphagia. 
Dysphagia was present in 
12.3% of study patients.

MoCA in PD with dysphagia: 
27.43 (±1.82); MoCA in 
PD without dysphagia: 
27.08 (±2.38). 307 of the 
398 patients with PD were 
cognitively normal.

No changes in cognitive 
functions were found 
between PD patients with 
and without dysphagia. 
Furthermore, the presence 
of dysphagia at the 
beginning of the study did 
not increase the chances 
of experiencing cognitive 
decline over time.

Reynolds et al.(26) n=18 with PD. The majority 
were male. The median age 
was 75 years. The median 
duration of the disease, in 
years, was 5. Regarding 
the H&Y scale, 5 (27.8%) 
patients were in stage 2; 
11 (61.1%) in stage 3; two 
(11.1%) in stage 4.

Median swallowing 
frequency at rest: 2.4 (1.33–
4.23). Median frequency of 
swallowing with distraction: 
1.1 (0.50–1.53)

MoCA: The median of 27.8 
participants fell below the 
cutoff for normal cognition.

MoCA values were not 
significantly correlated with 
changes in swallowing 
frequency. The cognitive 
distractor task had a 
significant effect on the 
frequency of sialorrhea 
and swallowing, resulting in 
more sialorrhea and fewer 
swallows.

Troche et al.(27) n=20, all with PD, 4 women, 
and 16 men. The average 
age of women was 75 
years, while that of men was 
70.5 years. The average 
length of illness was 6.85 
years, and the average 
length of education was 
16.85 years. As for the H&Y 
scale, 13 patients were in 
stage 2; 2 at stage 2.5; 5 in 
stage 3.

All had oropharyngeal 
dysphagia. SBP values 
did not differ significantly 
between the single-task 
and dual-task moments. 
Swallowing safety worsened 
for 8 patients when in the 
dual task, 5 did not change 
and 7 improved swallowing 
safety in the dual task. 
There was a decrease in 
all swallowing times (oral, 
pharyngeal, and total 
transit) in the dual task.

DRS-II in PD without 
change: 138.60 (4.56) 
DRS-II in PD that worsened 
swallowing safety: 139.88 
(2.11). DRS-II in PD that 
improved swallowing safety: 
137.33(4.412).

Swallowing safety was 
significantly related to 
baseline cognitive flexibility 
and attention scores.

Walker et al.(28) n=75, all with PD, 24 with 
dysphagia, and 51 without 
dysphagia. Most were 
men. In the group of those 
with dysphagia, the mean 
age was 72.942 years, the 
duration of the disease was 
5.783 years, and the H&Y 
scale was 2.719. In the 
group without dysphagia, 
the mean age was 76.014 
years, the duration of the 
disease was 4.453 years, 
and the H&Y scale was 
2.463.

The prevalence of self-
reported dysphagia was 
32%. 22.7% reported 
difficulties in ingesting 
food, 13.3% with liquids, 
14.7% with tablets, and 
13.3% reported coughing 
after eating or drinking. 
In UPDRS 7, no patient 
used a nasogastric tube, 2 
consumed only soft foods, 7 
had occasional choking and 
11 rarely choked.

Mean MMSE of PDs with 
dysphagia: 24.52 (4.776); 
mean MMSE of PDs 
without dysphagia: 26.04 
(5.127). 9 who had cognitive 
impairment needed help 
from family members to 
answer the questions.

A positive correlation was 
found between UPDRS 
question 7 and MMSE 
results. The impact of 
swallowing problems 
was correlated to several 
areas of the patients’ lives, 
including cognitive function, 
quality of life, anxiety, 
depression, and general 
UPDRS. It was concluded 
that swallowing problems 
were experienced by people 
at all stages of PD and 
that, among other things, 
the greatest swallowing 
difficulties are associated 
with cognition.

Subtitle: BRACS = Boston Residue and Clearance Scale; CDR = Clinical Dementia Rating; COGNISTAT = (The Northern California Neurobehavioral Group, Inc., 1995); 
HC = healthy controls; PD = Parkinson’s disease; DRS-II = cognitive functioning screening test for PD patients; H&Y = Hoehn & Yahr scale; KWST = Kubota Water 
Swallowing Test; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; PAS = Rosenbek Penetration-Aspiration Scale; SAI = Short-La-
tency Afferent Inhibition; SDQ-C = Swallowing Disturbance Questionnaire; SVLT = Seoul Verbal Learning Test; RT = reaction time; VDS = Videofluoroscopic Dysphagia 
Scale; UPDRS = Unified Parkinson’s Disease Rating Scale; Stroop = Stroop Color-Word Test; SCOPA-AUT = Scale for Outcomes in Parkinson’s disease – Autonomic
Source: Developed by the authors (2024)
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Wang et al.(29) n=48, all with PD, separated 
into groups according to 
the presence or absence 
of dysphagia, before and 
after 6 years. Group of 
those without dysphagia 
before: majority male, the 
mean age of 61.34±8.19 
years, disease duration 
of 5.13±5.03 years, and 
H&Y stage 1-2.5. Group 
of those with dysphagia 
before: majority male, the 
mean age of 62.38±9.36 
years, disease duration of 
5.49±4.32 years, and H&Y 
stage 1-2.5. Non-dysphagic 
group after: majority female, 
the mean age of 65.79±8.65 
years, disease duration of 
9.50±4.93 years, and H&Y 
stage 1-2.5. Dysphagic 
group after: majority male, 
the mean age of 69.47±7.71 
years, disease duration of 
11.32±4.02 years, and H&Y 
stage 3-5.

Swallowing worsened 
over the years, with the 
percentage increasing from 
27.08% to 39.58%. BP 
scores were significantly 
worse “after” than “before”. 
The pharyngeal residue 
score was also significantly 
higher after 6 years. After 
6 years, the KWST and 
SDQ-C were significantly 
different between those with 
and without dysphagia. Half 
of the patients who had 
silent aspiration had normal 
SDQ-C. No patient received 
formal swallowing therapy 
during the 6 years.

MMSE before: non-
dysphagic 27.09±2.06 and 
dysphagic 28.31±1.25; 
MMSE after: non-dysphagic 
27.10±2.77 and dysphagic 
24.53±4.72.

Dysphagia tended to be 
more severe in men, with 
significant increases in 
SDQ-C and KWST when 
compared to the female 
group. Lower MMSE 
scores in the “before” were 
significantly correlated with 
worsening dysphagia over 
time. Males and cognitive 
impairment may predict the 
worsening of dysphagia.

Zhang et al.(30) n=568, 454 with PD, and 
114 HC. Analyses were 
performed using PD 
patients. The majority 
were male (57.3%) and 
had cognitive dysfunction 
(58.1%). The mean age of 
all PD patients was 61.54 
± 10.98 years; of those 
with cognitive dysfunction 
it was 62.80 ± 10.41 years; 
of those without cognitive 
dysfunction, it was 59.78 
± 11.52 years. The mean 
disease duration of all PD 
patients was 4.76 ± 4.18 
years – 5.03 ± 4.35 years 
in the group with cognitive 
dysfunction, and 4.39 ± 3.90 
years in the group without 
cognitive dysfunction. The 
average H&Y score of the 
general PD group was 
2.35 ± 0.74, with a mean 
of 2.49 ± 0.77 in the group 
with cognitive impairment 
and 2.16 ± 0.64 in the 
group without. cognitive 
dysfunction.

Dysphagia in the entire 
group with PD corresponds 
to 160 (35.2%). The 
prevalence of non-motor 
symptoms such as 
sialorrhea was 92 (21.5%) 
in the entire group with PD, 
while that of “swallowing 
difficulties” was 71 (16.6%) 
in the entire group with PD.

264 PD patients had 
cognitive problems. 
Mean MoCA of all with 
PD: 23.69 ± 4.55; MoCA 
of those with PD and 
cognitive impairment: 
20.77 ± 3.72; MoCA of 
those with PD, without 
cognitive impairment: 27.75 
± 1.40. When compared 
to HC, those with PD had 
significantly lower cognitive 
performance.

No significant difference 
was observed in dysphagia 
between patients with 
(38.6%) and without 
(30.5%) cognitive problems, 
but there were differences 
in those in the H&Y stage. 
Thus, swallowing problems 
increased with the H&Y 
stage. The PD group with 
cognitive problems had 
a higher prevalence of 
sialorrhea (25.1%) and 
“swallowing difficulties” 
(21.5%).

Subtitle: BRACS = Boston Residue and Clearance Scale; CDR = Clinical Dementia Rating; COGNISTAT = (The Northern California Neurobehavioral Group, Inc., 1995); 
HC = healthy controls; PD = Parkinson’s disease; DRS-II = cognitive functioning screening test for PD patients; H&Y = Hoehn & Yahr scale; KWST = Kubota Water 
Swallowing Test; MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; PAS = Rosenbek Penetration-Aspiration Scale; SAI = Short-La-
tency Afferent Inhibition; SDQ-C = Swallowing Disturbance Questionnaire; SVLT = Seoul Verbal Learning Test; RT = reaction time; VDS = Videofluoroscopic Dysphagia 
Scale; UPDRS = Unified Parkinson’s Disease Rating Scale; Stroop = Stroop Color-Word Test; SCOPA-AUT = Scale for Outcomes in Parkinson’s disease – Autonomic
Source: Developed by the authors (2024)
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DISCUSSION

This review found that most of the population in the articles 
comprised older males, which is consistent with what the literature 
highlights. This review found that most of the population in the 
articles comprised older males, which is consistent with what 
the literature highlights(2,3,31,32). As the incidence of PD usually 
increases with age(33), poor swallowing performance may also 
be related to physiological and anatomical changes typical of 
the aging process(34).

Such physiological/anatomical changes may include limited 
cortical plasticity, decreased perception of smell and taste, 
dental changes, sarcopenia, hyposalivation, reduced elasticity 
of the laryngeal ligaments, decreased oropharyngolaryngeal 
sensitivity, and skeletal changes in the vertebral column(34). 
Age and disease duration are also risk factors for severe cognitive 
changes, such as dementia(35).

Moreover, the selected articles mostly included the initial 
levels of the disease in their research. Considering that signs 
of dysphagia may be present early in individuals with PD(36), 
it is necessary to assess swallowing and study all stages of 
the disease(23). The findings of dysphagic individuals with an 
average H&Y stage between 1.59 and 2.7 are in line with other 
studies(36-38).

Most articles and various authors(4,39-41) in this review assessed 
cognition with global cognitive tests, such as MoCA and MMSE. 
Few studies combined MoCA and/or MMSE with other more 
specific tests – such as those that assess cognitive domains 
separately. This finding agrees with what is recommended by 
the International Parkinson and Movement Disorder Society 
(MDS).

The MDS states that cognitive impairment should be 
investigated with a battery of tests. It must include an exam 
that assesses the global cognition status and at least another one 
for each specific cognitive domain – which can be increased 
to more than one when analyzing the severity of cognitive 
decline(42-44). It also recommends using both MMSE and the 
Mattis Dementia Rating Scale (MDRS) as global assessment 
tests – the latter being the most comprehensive(42,44).

It is believed that most articles in this review chose MoCA 
and/or MMSE because they are widely used, easily accessible, 
and applicable in clinical settings(2,39,44,45). Despite MDS indication, 
more recent studies have already indicated MoCA as better than 
MMSE for discriminating levels of cognitive decline in PD 
patients. Moreover, it is considered the most widely validated 
screening scale in populations with PD(2).

Instrumental tests (e.g., videoendoscopy and videofluoroscopy) 
stood out among those used to assess swallowing, as observed 
in other studies(11,40). Both tests are gold standards for assessing 
swallowing(40,46), but the comparison between the two diagnostic 
methods shows that one of the main advantages of videoendoscopy 
is that it does use ionizing radiation, making it possible to repeat 
the exam if necessary(46,47). In addition, it is considered a more 
accessible and easy-to-perform exam that allows an adequate 
anatomical and functional assessment of the pharyngeal phase 
of swallowing(47).

The advantages of videofluoroscopy include visualization 
of the food bolus during all phases of swallowing, including 
the esophageal one, and the possibility of visually verifying the 
effectiveness of a given swallowing maneuver for that patient. 

It is also sensitive to oropharyngeal dysphagia and useful for 
identifying tracheal aspiration(48).

Furthermore, this study found that PD lasted longer in the 
group with swallowing problems. However the difference 
in disease duration between dysphagic and non-dysphagic 
individuals was not very extensive. Moreover, the PD stage 
in which swallowing is affected is variable(17,36), and the study 
sample was relatively small. Hence, the conclusions regarding 
the influence of disease duration in this group are limited.

The present review found an association between cognitive 
decline and the oral phase of swallowing. The disagreement, 
however, resided in the involvement or not of complications 
in the pharyngeal phase. It is understood that subjects must 
perceive the sensory characteristics of the food in the oral 
phase for their muscles to adjust appropriately and form the 
bolus. Of the three phases, this is the conscious one, as the 
main muscles involved — oral, perioral, and tongue regions 
— are subject to voluntary control(49) and can be influenced 
by cognition.

The pharyngeal phase, in turn, comprises the contraction of 
the pharyngeal muscles and begins when the tongue ejects the 
bolus, which then arrives on the posterior pharyngeal wall. This 
stage, therefore, involves the conduction of the oropharyngeal 
content to the esophagus and is considered involuntary, as it is 
under autonomic control, conducted by the swallowing center 
in the brainstem(49).

Hence, it can be assumed that the oral phase of swallowing is 
more easily affected in PD patients with cognitive impairment, 
as it depends on the integrity of executive functions. According 
to this hypothesis, dysfunction in the first stage would be 
related not only to motor disability but also to difficulties in 
understanding, evaluating, synthesizing, and integrating the 
somatosensory, memory, and learning information necessary 
to carry out this stage(50).

Furthermore, problems generated in the oral phase 
considerably contribute to dysfunctions in the pharyngeal 
phase. The literature demonstrates that when the organization, 
control, and ejection of the bolus are impaired in the first 
stage, the dynamics of the following phase are also negatively 
affected(50). Therefore, the hypothesis is that, as the oral phase 
influences the pharyngeal phase and is dependent on cognition, 
cognitive impairment could also contribute to dysfunctions 
in these two stages.

A study points out that cognitive impairment may be 
linked to oropharyngeal dysphagia in PD, exacerbating it 
in more advanced stages of the disease(14). Accordingly, 
neuroimaging examinations showed hypometabolism not 
only in the supplementary motor area but also in the anterior 
cingulate cortex, an area that among other things involves 
this population’s cognitive function(51).

Previous studies have found a relationship between salivation 
and dementia in PD. It has been pointed out that the more 
severe the cognitive impairment, the greater the severity and 
frequency of sialorrhea(52). This occurs due to difficulties in 
swallowing during the oral phase, rather than excessive saliva 
production(52,53).

Although an article in this review found that sialorrhea 
is not a predictor of critical dysphagia, this finding disagrees 
with other studies(54,55) that concluded that sialorrhea can be 
even considered an indicator of subclinical dysphagia(55). It is 
believed that standardized methods to evaluate both swallowing 
and salivation can further mitigate these controversies.
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Considering the level of evidence of the studies included in 
this review, one limitation is the impossibility of inferring that 
cognitive impairment causes dysphagia. Nonetheless, it helped 
understand the possible relationships between swallowing 
and cognition and may contribute to the development of 
personalized treatments to positively impact the individual’s 
quality of life.

It is recommended that future studies aiming to associate 
cognition with swallowing performance consider which items 
of the cognitive tests are affected. Thus, they can analyze which 
cognitive domains exert greater or lesser influence on swallowing 
function.

CONCLUSION

It is suggested that cognition may influence swallowing 
performance, given that most studies in this review associated 
cognitive decline with dysphagia and sialorrhea. This relationship 
was more evident in the oral phase of swallowing and controversial 
in the pharyngeal phase.
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