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Abstract

Elderly population is increasing at a fast pace, and one of the major
problems in this population is the development of dementia, neurodegenerative
disease that manifests in alteration of the cognitive function, affecting the daily
activity of these patients. Patients with dementia present deteriorated oral health
that may affect nutritional intake, thus increasing the risk for dementia. Mild
memory impairment is also a risk factor for the development of dementia and
Alzheimer’s disease. Is has been suggested that mastication is associated with
cognitive function, including dementia, in older population. Considering these
points, the objective of the present mini review is to address the relationship
between dementia and the masticatory function. It is possible that attenuation of
masticatory performance decreases the cognitive function and cerebral activity,
leading to an increased risk for development of dementia and Alzheimer’s
disease in the elderly population. Proper evaluation of oral health and function
may play an important role in the management of this neurodegenerative
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disease, so it is necessary further studies in this field.
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Introduction

Elderly population is increasing rapidly, and, by now there
would be more people aged 65 or older, than children under age 5
[1]. Older population have increased risk of developing dementia
and Alzheimer’s Disease (AD), which is a major global health
concern, as nearly 150 million people will develop dementia by the
year 2050 [2-4]. Although there is no cure for this illness, symptoms
can be managed with proper care [4]. Lifestyle and comorbidities
are associated with the development of dementia, usually starting in
people over 65 years-old [4,5].

Dementia is a neurodegenerative disease that presents cognitive
function impairment that decreases continuously, affecting the
daily life of these patients [6,7]. As treatment is basically oriented to
alleviate symptoms and prevent further deterioration, identifying the
risk factors for dementia is a good option to reduce the prevalence
and magnitude of the disease [7].

Mild memory impairment has been addressed as a high risk
for dementia, including AD [8]. It has also been suggested that
mastication is important for proper cognitive function [9,10]. Loss
of teeth is also associated with risk of cognitive function impairment
and dementia [11-13]. Considering, this, it is very important to care
for the oral health and function in these patients,

Although people are paying attention in oral health and oral
function in patients with dementia and AD, there are not many
reviews in this topic. Considering this, the objective of the present
mini review is to address the relationship between dementia and the
masticatory function.

Oral Health in Patients with Dementia

Old patients with dementia present a deteriorated oral health,
together with increased number of retained dental roots, root caries

and coronal caries, compared with older patients without dementia,
as motor skills and cognition are affected by dementia [14]. The
most common type of dementia is AD, and these patients present a
decrease in submandibular saliva flow rates, which may be one of the
factors that affect their general oral health [15].

It has been reported that presence of dementia and AD is
associated with fewer teeth, especially in patients that do not wear
dentures. This absence and distribution of teeth may alter the eating
ability, by decreasing their food choices, thus leading to a nutritional
deficits as well, increasing the risk of developing dementia. [12,16]
smaller mouth opening and increased degree of tooth wear are
also present in patients with dementia [14]. Tooth loss has been
associated with dementia and AD, and one etiological factor for
tooth loss is periodontal disease [17,18]. It has been implied that
the proinflamatory molecules from tissue with periodontal disease,
the pathogens implied and their products migrate through the
bloodstream to the brain, increasing the risk for the development
of AD [19,20]. Porphyromonas gingivalis, a pathogen involved in
chronic periodontitis, and gingipains, its secreted proteases, have
been associated to the pathogenesis of AD, as they were present in the
brain of these patients [21].

Role of Mastication in the Cognitive Function
and Dementia

Cognitive impairment is related to the association of the
brain and the stomatognathic system [22]. One of the most seen
symptoms in patients with dementia is loss of cognition, thus, the
understanding the mechanisms between masticatory function and
cognitive impairment are important for the management of dementia
[23,24]. Chewing activity and bite force are associated with cognitive
function, as mastication is important for neural stimulation in the
cerebral cortex [19-26].
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In order to have proper levels of learning and memory function in
the hippocampus, sensory stimulation from masticatory organs seems
necessary in the elderly. Function and morphology of neurons from
the hippocampus are also affected by reduced masticatory function
[27]. It is possible that stimulation between the right prefrontal cortex
and hippocampus is influenced by mastication, thus, helping in the
maintenance of cognitive function and memory in the elderly [26].
This may be explained by the fact that peripheral sensory inputs to the
hippocampus maintain its function, such as the sensory input from
the masticatory system, especially in the elderly [27].

The decrease in bite force and tooth loss have been related to
the development of dementia in older people [18,28]. Functions
that enhance the levels of mental activity, seem to have a positive
result in the synaptic density of the brain, which may be important
for the prevention of dementia [17,29]. Masticatory performance is
associated with the gray matter volume of the right premotor cortex
in older people, while tooth loss is associated with decreased volume
of the total brain and cognition impairment in older adults [30,31].
However, it is also referred that the altered ability to chew affects the
food intake and nutritional status of the elderly, leading to a possible
development of this neurodegenerative disease [12,16]. Another
hypothesis proposed is that active chewing reduces the stress and pain
in individual, which could also affect the cognitive function [32,33].

The attenuation of masticatory muscle performance and the loss
of teeth in older population may reduce the sensory input to the
brain, thus, affecting the central nervous system activity [26-34]. Loss
of function of posterior teeth due to tooth loss or soft dieting can
cause as well occlusal hypofunction that leads to degeneration of the
periodontal mechanoreceptors. This reduction of mechanoreceptors
could lead to alteration in the sensory feedback from the mouth,
possibly affecting the cognitive function in the hippocampus [27-
36]. It has also been reported that trigeminal nerve unbalance due to
asymmetric muscle performance leads to cognitive impairment, and
that restoring the balance of occlusion, thus the trigeminal afferent
activity, could improve the cognitive function [37].

Mastication also increases the oxygenation in the hippocampus
and prefrontal cortex, by stimulating the cerebral blood flow, which
improves the learning activity and memory [26-38]. Considering this,
mastication is referred as a way to prevent dementia, AD and stress-
related disorders associated with impaired memory and amnesia [27].
Regarding other oral function, about 73-57% of people with dementia
present dysphagia [39].

Occlusion of functional natural teeth is also related to preservation
of cognitive function in the elderly [11]. Occurrence of mild memory
impairment, a high risk factor for dementia, is linked to reduced
number of teeth in older people [8,19]. Mild memory impairment
might be associated with the presence of periodontal disease and
decrease in periodontal mechanoreceptors due to tooth loss [19].
Decreased masticatory performance is also related to a decline in
verbal fluency in older patients with dementia [23-40].

Conclusion

It is suggested that attenuation of mastication decreases the
cognitive function and cerebral activity, which may increase the
risk for development of dementia and AD in the elderly. Proper

evaluation of oral health and function may play an important role in
the management of this neurodegenerative disease, so it is necessary
further studies in this field.
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