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ABSTRACT  

Oral hygiene plays an important role in terms of quality of life, nutrition, behavior and even physical and mental 

health in general. Therefore, in the case of people diagnosed with dementia, the adequate care of the oral cavity 

and of the teeth in particular must be achieved once this disorder has been diagnosed.  

It is estimated by the report of the United Nations that in 2050 one of 85 individuals will be diagnosed with 

Alzheimer dementia. A study realized in 2014 suggested that a 20% reduction of the risk factors for dementia 

will lead to a decrease in the prevalence to 15.3% by 2050. 

This paper aims to emphasize the importance of identifying and reducing, as much as possible, one of these risk 

factors represented by the diseases of the oral cavity and especially the chronic periodontal ones, which requires 

the involvement of different specialists in the field and a multidisciplinary team.   
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Dementia is a neurodegenerative disorder 

characterized by cognitive impairment, which 

affects the independent functioning and 

behavior of the individual. Alzheimer 

dementia (AD), the most common form of 

dementia, involves an annual cost of 

approximately 172 billion dollars. If in 2005, 

29.8 million people from all over the world 

were diagnosed with Alzheimer dementia 

with an incidence of 4.6 million per year, by 

2050 the global prevalence of Alzheimer 

dementia is expected to be four times 

higher.(1) Regarding the different regions of 

the world, North America and Western 

Europe have the highest prevalence of 

Alzheimer dementia in the population over 60 

years old, being 6.4% for North America and 

5.4% for Europe. Also, it was found that the 

incidence rate increases in the seventh and 

eighth decades of life.(1,2) Actually, 

Alzheimer dementia seems to start about 20 

years before the onset of the first symptoms 

or the positive diagnosis, but changes at the 

brain level are minor and can hardly be 

observed. Clinical studies have shown that 

individuals with a specific gene mutation that 

causes AD also have an increased level of 

amyloid beta, 22 years before the clinical 

onset of the disease, a decrease in 

carbohydrate metabolism by 18 years before 

and cerebral atrophy occurs 13 years before 

the onset of symptoms.(2,3) 

Numerous clinical evidence indicates that 

patients diagnosed with various mental 

disorders have a higher risk for dental and 

oral cavity diseases, as well as poor oral 

hygiene. Thus, people diagnosed with mental 

disorders are more susceptible to different 

dental diseases due to poor oral hygiene, lack 

of motivation, costs for healthcare, difficult 

access to the health system, but also due to 

the side effects of the psychotropic 
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medication administered. Thus, the dryness of 

the mucous and especially the buccal ones, 

appears as a result of the reduction of 

salivation, which causes chewing disorders, 

feeding and swallowing problems, but also 

communication troubles. In addition, it will 

generate halitosis, increasing the risk of 

inflammatory processes of the mucous 

membranes or parotids, candidiasis, dental 

caries, as well as functional injuries for those 

wearing dental prostheses.(4,5) 

A study conducted in 2014 by Martande, 

over a period of six months, compared the 

periodontal health level of individuals with 

and without diagnosis of AD, with ages 

between 50 and 80 years. Thus, using a series 

of parameters such as the periodontal and 

gingival index, Gingival index (GI), plaque 

index (PI), probing depth (PD), clinical 

attachment level (CAL), and percentage of 

bleeding sites showed much increased values 

at patients diagnosed with AD, according to 

the level of cognitive impairment, compared 

to persons without cognitive impairment.(6,7) 

Since 2002 research on animal models 

realized by Onozuka and Watanabe, later by 

Ono et al. in 2008, pointed out that chewing 

disorders caused by dental extractions, 

occlusive problems or reduced eating habits 

cause pathological changes in the 

hippocampus and cerebral cortex, which will 

in time lead to mental and learning disorders. 

It has also been found that these cognitive 

disorders are only partially resolved when the 

masticatory problems are treated.(8,9,10,11) 

Additionally, in the case of neuroimaging 

research performed on humans, Hirano et al. 

highlighted that cerebral blood flow as well 

as cognitive performance increases during the 

masticatory process.(12) The same aspects 

regarding the protective role of the 

masticatory function on the cognitive process 

were highlighted by the studies performed by 

Miyamoto and Narita on persons who have 

undergone the oral rehabilitation process and 

who have shown an increase in cerebral blood 

flow.(13,14) This relationship is bilateral 

because patients diagnosed with AD, 

including those with MCI-mild cognitive 

impairment have an increased risk of poor 

hygiene, periodontal disease and even tooth 

loss(15). In addition, other factors such as old 

age, lifestyle and systemic, medical 

conditions such as diabetes mellitus 

contribute to this.(16,17) The relationship 

between poor oral hygiene and cognitive 

decline was explained by the involvement of 

four mechanisms, namely(18,19,20,21,22): 

- socio-economic and environmental 

factors; 

- nutritional deficiencies that cause partial/ 

total edentation, usually secondary to severe 

periodontal disease; 

- increased systemic inflammatory 

response; 

-the cognitive decline already determined 

negatively impacts on oral hygiene. 

However, a study conducted in 2015 did 

not reveal that complete or partial edentation 

and periodontal diseases would be predictive 

risk factors for accelerated cognitive decline, 

but a slight decline in mnesic function was 

observed in participants with edentation 

compared with those without edentation.(18) 

Studies on twins have shown that tooth loss 

before age 35 is a major risk factor for AD 

(23). Cross-sectional studies indicate that 

tooth loss is an important risk factor and 

increases the prevalence of mild memory 

impairment.(24) 

At World Dementia Council, Baumgart 

highlighted the role of modifiable risk factors, 

which can be involved in the onset of 

dementia, including periodontal diseases, as 

well as the pathogens involved in the 

etiopathogenesis of this disorder.(25) A 

prospective, longitudinal study conducted by 

Ide and the collaborators in 2016 emphasized 

that the presence of periodontal disorders will 

accelerate the cognitive decline, regardless of 
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the previous level from which it started.(26) 

Also, another study conducted by Rolim in 

2014 observed the fact that in the case of 

patients diagnosed with mild form of 

dementia, that associated gingival or 

periodontal disease, the specific dental 

interventions determined in 50% of cases an 

improvement of cognitive function.(27) 

Bacteria from the oral cavity caused the 

release of inflammation mediators that 

generate neuronal damage. Testing this 

inflammatory response may be future 

predictive biomarkers of AD. Thus, there are 

already studies in mice regarding the role of 

Porphyromonas ginigivalis involved 

periodontal disease in reducing 

apolipoprotein E in the brain. Also, other 

bacteria like Chlamydophila pneumoniae, 

Helicobacter pylori, Herpes simplex virus 

type 1 and LPS from Gram-negative bacteria 

have been identified in the brains of patients 

with AD postmortems. So, it seems that 

bacterial infections of the oral cavity play an 

important role in the onset of AD.(28) In this 

context, proper oral hygiene is very important 

in delaying cognitive decline because it has 

been found that in people who do not have an 

older age, but have no adequate oral hygiene, 

the risk of dementia is 22-65% compared to 

those who wash daily the teeth.(29) Adequate 

oral hygiene means brushing techniques for 

two minutes twice times a day, using a 

toothpaste containing at least 1350 parts per 

million fluorides, combined each evening, 

before bedtime, with interdental cleaning 

techniques, which will determine the control 

of the inflammatory process, in response to 

the dental plaque. Of course, this should be 

doubled by regular visits to the dentist. In the 

case of patients with AD, it is the caregivers 

who play an important role in this process 

because periodontal diseases are treatable, 

and the staff caring for dementia patients can 

thus influence the evolution of the 

disease.(28,29) 

Periodontal disease is a major cause of 

tooth loss, so in UK since 1998 it has been 

reported that only 38% of people over the age 

of 65 still had at least 21 teeth in their mouth 

and 50% of them reported on the medical 

history a periodontal disease.(30) Thus, 

according to cross-sectional studies in people 

diagnosed with AD, the existence of 

periodontal disorders or antibodies against 

periodontal common bacterial flora is 

associated with the increase level in serum of 

CRP, TNFα  and TNFα/IL10 ratios(31). In 

another study conducted in 2016 by Ide and 

coworkers, it was pointed out that in patients 

diagnosed with AD that associates 

periodontitis, followed for a period of six 

months, a relative increase of the pro-

inflammatory status and a decrease of the 

anti-inflammatory one.(26) The pro-

inflammatory status was associated with the 

presence of IgG antibodies for 

Porphyromonas gingivalis, generally 

associated with periodontitis, which favors 

cognitive decline. But, to support the idea that 

a proper treatment of periodontal diseases 

will improve cognitive function, it will 

require further randomized studies to support 

these hypotheses.  

In 2010, a study conducted in Spain 

regarding the oral health of the population 

revealed that 10.8% of people aged 65-74 

years old have deep periodontal pockets and 

17.7% of them have a loss of at least 6 mm of 

clinical attachment, given that the prevalence 

of dementia is 5.2-16.3% among patients over 

65 years old.(32,33) Numerous clinical 

studies have tried to prove a correlation 

between the two clinical conditions and to 

highlight possible common 

pathophysiological mechanisms. Thus, one of 

these mechanisms would be the passage of 

pathogens as well as the inflammatory 

mediators from the oral cavity into the 

circulatory system, by inducing the 

production of proinflammatory cytokines 
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such as interleukins IL1, IL6, TNF alpha. In 

advanced forms of periodontitis, some studies 

have shown elevated levels of C-reactive 

protein compared to the control group, 

represented by healthy individuals, precisely 

because cytokines reach the circulatory 

system by saturating their own receptors at 

repeated bacterial exposure. Another 

pathophysiological mechanism would be the 

fact that a number of pathogens involved in 

periodontal diseases, such as Aggregatibacter 

actinomycetemcomitans, Porphyromonas 

gingivalis, Tannerella forsythia, 

Fusobacterium nucleatum and Prevotella 

intermedia, have been shown to be involved 

in the pathogenesis of AD, which indicates 

their ability to cross the brain barrier. In 

addition, a clinical study highlights the 

involvement of a species of Treponema, 

specific from oral cavity, namely Treponema 

Denticola, because it has been discovered in 

the brains of patients with AD compared with 

healthy ones.(34) This relationship can be 

highlighted also in the opposite direction 

because patients diagnosed with AD are 

predisposed to chronic periodontitis. This can 

be explained by the fact that patients with AD 

have inadequate oral hygiene. Thus, in 

support of this idea comes a study that shows 

that patients with AD need help to ensure oral 

hygiene and tooth brushing compared to those 

without dementia, 58.2% vs. 0.9%. This fact 

has also been observed by the caregivers of 

these patients because patients refuse to open 

their mouths, brush their teeth or simply 

forget to brush their teeth.(35,36) 

In America, the prevalence of periodontal 

disease increases with age and reaches 70% 

of people over 65, and in Australia 61% of 

people over 75 years old have moderate or 

severe periodontitis.(32,37) Thus, a clear 

correlation between periodontal disorders, 

poor oral hygiene and dental morbidity was 

established with the diagnosis of AD and 

exacerbation of the severity of dementia-

specific symptoms. 

In a study conducted by Noble et al. 

highlighted the association of cognitive 

impairment with the positive serological 

values of IgG for Porphyromonas gingivalis, 

due to the fact that these people have limited 

opportunities to ensure adequate oral hygiene 

and thus there the microbial level increased in 

the oral cavity.(38) Also, another study 

realized by Yu and co-workers showed that in 

older people, cognitive impairment is an 

important risk factor in increasing the risk of 

periodontal disease.(39) Consequently, severe 

periodontal disease causes tooth loss, which 

will influence the chewing process, nutrition 

and diet, so the vitamin deficiency will 

aggravate the cognitive deficit. The causal 

relationship between periodontal disease and 

cognitive impairment is not fully understood 

and explained, but chronic inflammatory 

processes at the periodontal level play an 

important role in amyloid accumulation at the 

brain level. As with other chronic conditions 

such as diabetes mellitus or cardiovascular 

disease, if there is a chronic periodonatal 

disease, increased levels of systemic 

inflammatory markers have been found, as a 

result of increased amounts of cytokines, IL, 

PG, which in turn are involved in the 

destructive processes specific to periodontal 

disorders.(40) 

Numerous clinical studies converge to 

support the idea that there is a correlation 

between chronic periodontal disease and 

dementia. Thus, since 2009 Grabe and 

colleagues have observed an association 

between the number of teeth in the mouth and 

the score of MMSE (41). In 2017, a study 

realized by Chen in Taiwan shows that 

periodontal disease causes an increased risk 

of AD, a fact evidenced by a study conducted 

in 2019 by Seulggie Choi, further pointing 

out that this risk persists even after the 

patients have stopped smoking, drinking 

alcohol and have had more physical 
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activity.(42,43) 

The Nun study is one of the few 

longitudinal studies conducted using medical 

information regarding dental status over a 40 

years period, as well as cognitive evaluations 

and brain autopsies over a 12 years period, so 

144 participants of age between 75-98 years 

old were included in the study.(44,45) The 

authors observed the correlation between the 

medical history of diseases of the oral cavity 

and the subsequent development of dementia, 

so that in the case of periodontal diseases the 

risk of dementia reached up to 120%. A 

recent study conducted in America by the 

Third National Health and Nutrition 

Examination Survey on a lot of 2355 elderly 

participants is the first to show that a 

serological marker for periodontal disorders, 

namely IgG for Porphyromonas  gingivalis, is 

associated with cognitive impairment, a 

relationship that has been shown to be 

dependent on the value of the IgG 

level.(46,47,48) 

In conclusion, all these aspects make us 

underline the role of an interdisciplinary team 

that will collaborate in the therapeutic 

management of patients with AD, as well as 

in the scientific research in this field of oral 

hygiene in patients with dementia. Also, the 

neuroimaging techniques help to better 

understand and explain the mechanisms 

underlying the link between oral hygiene and 

cognitive function, as well as the possibility 

of implementing in the general population 

adequate strategies for oral hygiene and 

prevention of oral and dental disorders, but 

also of systemic diseases. 
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