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Purpose : The problems of chewing and swallowing in Parkinson's disease patients have been
reported in the early stages of the disease. These problems intensify toward the disease's
later stages, causing discomfort and affecting nutrient intake. Problems with chewing and
swallowing are affected by the characteristics of Parkinson’s disease, such as bradykinesia or
muscle rigidity. It is necessary to examine the oral stage of swallowing correctly and to
establish a protocol for assessing the symptoms appropriately. The purpose of this study is
to find the variables related to mastication ability of Parkinson's disease.

Methods: Popular search engines such as Pubmed, MEDLINE, EMBASE, and Web of
Science were investigated systematically for this study. Articles included those published in
English for the past 10 years to May 10, 2020. The search term Parkinson's was
combined with ‘mastication’ or ‘chewing. A total of 12 papers were analyzed after
excluding duplicates and documents that failed to meet the criteria among the initial 146
papers.

Results: As a result, 6 variables were related to Parkinson's chewing ability; tongue
pressure, the range of motion in the jaw, muscle thickness, maximum bite force, chewing
movement, and masticatory performance.

Conclusions: Based on the results, the chewing ability of each stage of PD patients is
expected to be evaluated appropriately. Likewise a standardized protocol to evaluate the oral
and chewing functions of PD patients was also developed. This study seems to help solve
the subjective chewing discomfort, suggest a diet for their proper nutrition, and improve the
chewing-related quality of life of PD patients.
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Figure 1. Flow diagram outlining review process
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Table 1. Characteristics of included studies that were considered to be of acceptable quality in all areas assessed (year-order)

Subjects

Group comparison/note

Variables in article (or analysis)

Umemoto et al. 30 PD
(2011) (H& Y 2 or 3 stage: 15,
H& Y 4 or 5stage: 15)

15 PD, 15 control

H & Y stage®

Bakke et al.
(2011)

Argolo et al. 15 PD

(2013)

Athukoralaet al. 10 PD Single group/Intervention
(2014)

Ribeiro et al. 17 PD, 17 control

(2017a) (age, prosthesis, teeth)

Ribeiro et al. 17 PD, 17 control

(2017b) (prosthesis, teeth)

Ribeiro et al. 11 PD
(2018)

Levodopa (on vs. off)

van Stiphout et 74 PD, 74 control

Age & gender -matched control

Single group/Intervention

Gender-matched control

. Tongue pressure
. VF examination (bolus transit, movement of the tongue and

mandible (speed))

. Nordic Orofacial Testscreening’

. Subjective assessment of masticatory ability
. Masticatory performance’

. Oral stereognosis

. Maximum active jaw opening capacity*

. Tenderness of jaw elevator muscles

o —

O\ 1 W N —

Strength and range of motion of the mouth, larynx & pharyngeal
structure, coordination between breathing, swallowing, and
airway protection

Skill training therapy focused on increasing precision in muscle
contraction

Matched by oral characteristics 1. Oral Health-related Quality of life (OHRQoL)'

2. Masticatory efficiency’

Matched by oral characteristics 1. Range of Jaw motion and chewing movements  (without

opening and closing angles)
. Masticatory performance
. Maximum bite force

. Jaw range of motion’ (without maximum opening)
. Chewing movement

. Maximum bite force’

. Masticatory performance’

. Oral sensorimotor ability

RN = WO N

Interview & orally examined (oral hygiene, chewing/biting

al. (2018) problems, taste disturbance, tooth mobility, xerostomia)
Tomita et al. 184 PD Single group VESS (mastication’, lingual mobility prior to transfer’,
(2018) aspiration’, total swallow time)

Verri et al. 12 PD, 12 control Age, gender, weight & 1. Molar bite force’

(2019) height-matched disease free 2. Electromyographic activity of mandible” (rest, lateral

control

da Silva et al. 12 PD, 12 control Age-matched control

(2019)
Baram et al. 29 PD Aingle group (moderate
(2020) advanced PD)

/Intervention

excursion to right/left, protrusion)
3. Muscle thickness (rest: masseter’, temporalis, SCM /MVC:
masseter, temporalis, SCM)

Masticatory cycle’

to Jaw opening, chewing time & hygiene

Note. PD=Parkinson’s disease; SCM=sternocleidomastoid muscles; MVC=maximal voluntary contraction.

*Hoehn and Yahr stage. It is originally published in 1967 and is a commonly used system for describing how the symptoms of Parkinson's
disease progress. Stage 1: Symptoms appear only on one side of the trunk. Stage 2: Symptoms appear on both sides of the trunk and there
is no balance disorder. Step 3: Balance is impaired. There is a mild degree of progression and is physically dependent. Stage 4: There is severe
dysfunction, but is still possible without assistance in walking or standing. Step 5: Relying on a wheelchair or living on a bed. Activities are

difficult without assistance.
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