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Abstract: The advancement of medicine has reduced the rate of mortality and older adult population
is increasing. Among the 7,700,000,000 world population in 2019, 1 in 11 people were at the age
of 65 or more. The population is expected to increase to 1 in 6 people by 2050. Older adults
have degenerative changes that become more severe with age. This study used the World Health
Organization’s websites and PubMed and Google Scholar databases to review current global oral
and systemic health issues. Studies generally reported that many older adults have no regular dental
checkup. Common oral diseases such as dental caries particularly root caries and periodontal disease
are highly prevalent among them. These oral diseases are often interrelated with their systemic
problems. A meta-analysis reported diabetes increases the incidence and progression of periodontitis
by 86%. A decrease in salivary output is common among older adults having polypharmacy. A review
reported the caries risk in older adults increases by 60% with low resting pH and low stimulated
salivary flow rate. Many older adults suffer from dementia and depression which complicates the
delivery of dental treatment. Proper oral hygiene practice and dental care at supine position are often
difficult to be carried out if they have rheumatoid arthritis. With the increasing need of elderly dental
care, dentists and other dental personnel should understand interlaced oral and general health in
order to provide a successful dental care plan for older adults. The aim of this study is to give an
overview of the common medical conditions and dental problems and their impacts on older adults.
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1. Introduction

The world population was 7,700,000,000 in 2019 with 703,000,000 of older adults aged
65 or more. Driven by decreasing fertility rate and increasing life expectancy, the older
adult population is expected to double to 1,500,000,000 in 2050. The proportion of older
adult population will rise from 1 in 11 people to 1 in 6 people by 2050 [1]. Since older
adults have degenerative changes which increase with age, the global disease burden will
be increasing rapidly in the coming decades.

Chronic non-communicable diseases are becoming common because people have a
longer life span. These chronic diseases together with the degenerative changes make older
adults more vulnerable to oral diseases [2]. Systemic disease such as diabetes increases
the incidence and progression of periodontitis by 86% [3] whereas other diseases such as
rheumatoid arthritis make oral care practice difficult. Taking multiple medications for
non-communicable diseases has adverse effects on oral health among which xerostomia
is the most common problem. Xerostomia is further associated with other oral problems
such as dental caries, periodontal disease and oral infections [4]. The increased risk of
caries and periodontal disease may eventually lead to tooth loss. On the other hand,
some oral diseases are interrelated with systemic diseases [5]. Diabetes and periodontal
disease are known to have a bi-directional relationship [6] whereas studies implied the
same relationship between rheumatoid arthritis and periodontal diseases [7,8]. Moreover,
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oral diseases and many chronic systemic diseases share the same risk factors such as
unhealthy diet, tobacco use and alcohol consumption [9]. Use of tobacco is a risk factor for
periodontitis, tooth loss and lung cancer while unhealthy eating habits can lead to dental
caries, type 2 diabetes, coronal heart disease and stroke [10]. Oral diseases in older adults
can adversely affect their general well-being and quality of life [11].

Since the chronic systemic diseases and their treatment can increase the risk of oral
problems and interrelationship has been found among some systemic and oral problems,
dental professionals should update with the current knowledge about common medical
conditions of older adults and their impacts on the oral cavity. They should understand
the relationship between oral and systemic diseases and the intricacies of changes related
to aging to provide safe and effective dental care for older adults [12]. Dentists should also
collaborate with other health professionals to modify dental treatment according to the
elders’ needs and health conditions [13]. The aim of this review is to give an overview of
the common medical conditions and dental problems and their impacts on older adults.

2. Impact of Common Systemic Diseases on Oral Health

The older population is increasing worldwide and they have degenerative changes that
become more severe with age. Systemic diseases and the related medications make older
adults more vulnerable to oral diseases [2]. In this article, the authors used information
from the World Health Organization’s websites on current global oral and systemic health
issues. They also used PubMed and Google Scholar databases to identify literatures
in English including systematic reviews, meta-analysis, reviews and clinical studies on
common medical and dental problems of older adults with no time restriction. Even though
this study used the information provided by the World Health Organization and two of
the most common databases to develop an updated global oral and systemic health issues,
this study is a narrative review and the literatures included may not be comprehensive.
However, this study identified six common systemic diseases which become more prevalent
with age and they are common causes for morbidity and mortality.

2.1. Diabetes

Diabetes is the most common endocrine disorder in the older adult population. It is
the ninth most common leading cause of death in 2019 which caused nearly 2,000,000 of
death globally [14]. Its morbidity is mainly due to complications which include retinopa-
thy, nephropathy, neuropathic foot ulceration and various cardiovascular diseases [15].
All these diabetic complications can be worsened if patients suffer from periodontal dis-
ease [16]. Diabetes is associated with multiple oral conditions such as periodontal disease,
delayed wound healing, taste alteration and oral infections [6,17]. Salivary gland function
is also impaired by increased glycosylated hemoglobin, neuropathy and microvascular ab-
normality of the microcirculation [17,18]. Hyperglycemia causes exaggerated inflammatory
response which intensifies periodontitis [19,20]. A recent systematic review and meta-
analysis found that diabetes increased the incidence and progression of periodontitis by
86% [3]. There is a bidirectional relationship between periodontal disease and diabetes [6].
The risk of periodontitis increases with uncontrolled diabetes whereas severe periodontitis
adversely affects the glycemic control [6].

Studies showed that periodontal therapy together with good home oral health care was
effective in improving the glycemic control for type 2 diabetic patients in 3 to 4 months [16].
It indicates the importance of good oral hygiene measures for this group of patients. All
these studies indicate that periodontitis and diabetes have a bidirectional relationship and
their respective control affects each other. Oral hygiene care is important for them not only
to prevent periodontal disease but also for better glycemic control.

Diabetes also complicates tooth replacement. Diabetic patients are more susceptible
to Candida infection [21]. Candida species from the oral cavity may migrate to upper
gastrointestinal tract and lead to sepsis which requires a prolonged hospital stay and
systemic antifungal drug [22]. Candida-associated denture stomatitis was more com-
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monly found in denture-wearers with diabetes [23]. Underlying systemic diseases such
as diabetes may mask the clinical symptoms of concomitant fungal infection of the oral
mucosa in removable prostheses wearers [24]. Mycological examination may be used if in
doubt [25]. Diabetic patients showed similar osseointegration rate as non-diabetic patients
with implant survival rate of 97% [26]. However, they have 50% higher risk of having
peri-implantitis and this highlights the importance of implant maintenance for them [27].

2.2. Hypertension

Hypertension is one of the most common cardiovascular conditions, which can cause
cardiac failure and stroke if left untreated [18]. Over a billion people have the condition
worldwide [28]. Oral manifestations of hypertension are mainly due to the side effects of
anti-hypertensive medications including diuretics, calcium channel blockers, beta-blockers,
angiotensin-converting enzyme inhibitors, alpha 2 blockers and angiotensin II receptor
blockers. The main side effects of these drugs on the oral cavity are dry mouth, gingival
hyperplasia, lichenoid reactions and taste alteration [18]. These side effects can be treated
primarily by addressing the symptoms, e.g., increasing the water intake for patients with
dry mouth or having localized periodontal therapy for those with gingival hyperplasia.
Patients taking nifedipine are more prone to develop gingival hyperplasia than those
taking amlodipine, hence dentists should consult their physicians to consider a change
of medication in severe cases [29]. A systematic review and meta-analysis showed that
periodontal disease increased the risk of hypertension with an odds ratio (OR) of 1.5;
whereas the risk of hypertension increases with the severity of periodontal diseases with an
OR of 1.64 in people with severe periodontitis [30]. However, the underlying mechanism
is unclear.

Some studies found that intervention of periodontitis could help in controlling hy-
pertension [31]. Hence, good oral hygiene not only improves oral health but also controls
hypertension and hence reduces the risk of stroke and other cardiovascular diseases. Den-
tists should provide good pain control and avoid causing anxiety when treating patients
with hypertension to minimize the risk of myocardial infarction and stroke attack during
dental treatment. In the new ACC/AHA guideline published in 2017 [32], high blood
pressure is now defined as systolic pressure > 130 mmHg (previously > 140 mmHg) or
diastolic pressure > 80 mmHg. Under this new guideline, more patients will be diagnosed
as hypertensive visiting the dental clinics. Blood pressure should be under control and mea-
sured before any dental procedures. American Dental Association recommends elective
dental treatment can be performed for patients with systolic pressure < 160 mmHg and/or
diastolic pressure < 100 mmHg while only emergency dental treatment is allowed for
patients with systolic pressure between 160–180 mmHg and/or diastolic pressure between
100–109 mmHg with blood pressure monitoring every 10 to 15 min during the proce-
dure [33]. If in doubt, dentists should seek advice from patient’s physician for necessary
special precautions.

2.3. Rheumatoid Arthritis

Rheumatoid arthritis is a chronic inflammatory auto-immune destructive disease
affecting multiple joints [34]. The older adult population with rheumatoid arthritis can be
further divided into elderly-onset type which manifests after the age of 60 and young-onset
type which starts at 20–40 years old [35]. This is the common cause for disability due to joint
pain, inflammation-induced joint swelling and joint deformity caused by bone and cartilage
destruction. These result in chronic pain and limited dexterity which make patients
difficult to perform proper oral hygiene practice [35]. Rheumatoid arthritis is the common
autoimmune disorder of secondary Sjogren’s syndrome, a slowly progressing immune-
mediated disorder of exocrine glands that damages salivary glands and causes xerostomia.
It also associates with oral complications such as periodontitis, temporomandibular joint
dysfunction and its treatment can lead to methotrexate-induced oral ulceration. Moreover,
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the immunosuppressive effect of medications such as methotrexate and tumor necrosis
factor (TNF)-α antagonists can further worsen the oral conditions [34].

Rheumatoid arthritis and periodontitis show some similarities as both are chronic
inflammatory diseases leading to connective tissue destruction and share similar risk
factors such as smoking and socioeconomic status [34]. A study showed that periodontal
disease increased the risk of having rheumatoid arthritis by 69% and it may be due to
their shared inflammatory pathway [7]. Short term clinical trials found that non-surgical
periodontal therapy can reduce disease activity of rheumatoid arthritis by 18% [36]. The
prevalence of degenerative temporomandibular joint disease in people with rheumatoid
arthritis ranged from 45% to 93% [37], which is presented as limited mouth opening,
tenderness, muscle spasm and clicking sound/crepitus. This further complicates oral
hygiene care [34]. Xerostomia is commonly found in people with rheumatoid arthritis.
Secondary Sjogren’s syndrome, causing dry eye and mouth, may occur in 30–50% of people
with rheumatoid arthritis. Reduced salivary flow and the changes in salivary composition
increase the risk of dental caries and periodontal disease [34]. Dental treatment should
be carried out in a comfortable position with the head and neck well supported [38]. As
rheumatoid arthritis sufferers have increased risk of caries and periodontitis, preventive
measures such as regular topical fluoride are extremely important for them [34].

2.4. Alzheimer’s Disease

Alzheimer’s disease is a progressive neurodegenerative disease and is the most com-
mon form of dementia in older adults [39]. Its main feature is deterioration of cognitive
function, which is irreversible in nature, affecting memory, coordination, emotional control,
behavioral function and motor skills [39,40]. Oral hygiene in Alzheimer’s patients is usually
poor due to the impaired cognitive function, memory loss and decreased motor skills. This
leads to oral problems such as caries, periodontal disease and denture-induced stomatitis.
These risks are further aggravated by xerostomia induced by Alzheimer’s drugs [39]. A
systematic review showed that people with periodontal disease had increased risk of hav-
ing Alzheimer’s diseases with the OR of 1.69 [41] due to the systemic effect of the increased
bacterial load and inflammation process [42]. However, further studies are needed to
investigate this association and the underlying mechanism.

Dental management depends on the disease stage and it should be prevention ori-
ented, with long lasting outcome and easy maintenance. At the early stage of the disease,
preventive measures are essential as patients are still competent to perform their own oral
hygiene to prevent oral diseases and maintain self-care. Use of novelty devices such as an
electric toothbrush and a water flosser as well as innovative strategies such as 5S method-
ology to develop oral hygiene habit can be considered in this group of patients [43,44].
Progression of the disease makes the patients more uncooperative and agitated and hence
complicates the treatment in the advanced stage [40]. Therefore, initiating preventive
measures and oral rehabilitation in patients with Alzheimer’s disease at the early stage of
disease is important [39,40]. In the later stage, the family members or caregivers should be
encouraged to learn and assist in the maintenance of their oral hygiene [40].

2.5. Parkinson’s Disease

Parkinson’s disease is a progressive neurodegenerative disorder characterized by
motor and non-motor symptoms that affects the individual physically, emotionally and
cognitively [45]. Motor symptoms include resting tremor, bradykinesia, postural instability
and rigidity [45] while non-motor symptoms include apathy, cognitive disorder, sleep
disturbance and orthostatic hypotension [45,46]. Depression and anxiety are seen in
around 50% of the older adults with Parkinson’s disease [46]. Motor impairments due
to tremors and rigidity of the orofacial musculature cause difficulty in tooth brushing
which is the primary risk factor for oral diseases such as caries and periodontal disease [47].
The prevalence of periodontitis in Parkinson’s patients has been reported to be 75%, with
most of them in the severe form [47]. Patients with periodontitis had an increased risk of
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developing Parkinson’s disease by 43% [48] but further studies are needed to understand
their interrelationship. Involuntary jaw movement may cause temporomandibular joint
discomfort, cracked teeth, tooth wear, orofacial pain and dysphagia [46]. Anti-Parkinson
medications and anti-depressants can induce xerostomia [45] and hence increase the risk of
dental caries and periodontal disease [4]. Parkinson’s disease is progressive in nature and
therefore dental treatment should be considered at the early phase of the disease [46].

2.6. Depression

Depression is the most common mental illness that affects older adults and is the
third most common cause of disability worldwide [49,50]. Depression in older adults
can be caused by suffering of medical illness, physical disabilities, loneliness, financial
problems and unpleasant life events such as the death of spouse, while sometimes without
any obvious cause [50]. It adversely affects mood, concentration, way of thinking, sleep
and appetite. It also causes patients a lack of motivation, loss of interest and having low
self-esteem. In addition, it can exaggerate pain perception and lower the pain tolerance
of the patients [50]. Lack of energy and motivation change their behavioral habits such
as neglecting oral health care, developing smoking habit and shifting to a cariogenic
diet [49]. Anti-depressants, especially tricyclic anti-depressants, cause xerostomia. These
changes increase the risk for dental caries and periodontal disease [49]. A recent systematic
review indicated that depression increased the risk of oral diseases including dental caries
(OR 1.27), tooth loss (OR 1.31) and edentulism (OR 1.17). Conversely, edentulism (OR
1.28) and periodontal disease (OR 1.73) increased the risk of having depression [49]. This
signifies the importance of preventive measures for patients with depression and also the
psychological impact of poor oral health on them. Dentists should be supportive, patient
and non-judgmental on managing older adults with mental illness [50]. Educating patients
and their caregivers about proper oral hygiene practice together with preventive measures
at the early stage of disease is essential [50].

3. Oral Health Conditions with Aging

Oral health is one of the essential components to “healthy aging” as it affects the
individuals’ overall health and quality of life [51]. According to the declaration of the
FDI (World Dental Federation) in 2016, oral health is important for speech, smile, taste,
chewing and social communication and hence affects overall health, well-being and quality
of life [11]. People are retaining more teeth for lifetime because of the advancement in the
oral health services and emphasis on prevention. It results in increasing number of dentate
older adults facing dental problems [51]. Periodontal disease, dental caries, tooth loss,
xerostomia and oral precancerous and cancerous conditions are the common oral health
problems in older adults causing major public health issue in our society [2,52].

3.1. Periodontal Disease

Periodontal disease is a chronic inflammatory disease cumulating throughout the life
and becomes irreversible if it progresses to periodontitis. It affects tooth supporting struc-
tures causing gingival recession, alveolar bone resorption, tooth mobility and eventually
tooth loss [53]. Gingival recession is a risk factor for root caries which is highly prevalent in
the older adult population. Mobility of teeth and tooth loss diminish masticatory efficiency
resulting in great psychological stress, difficulties in daily functioning and reduced quality
of life [12].

Periodontal disease affects about 45–50% of adults in its mildest forms of periodontitis,
rising to over 60% in older adults aged 65 or above [54]. A review showed that 11% of the
world population suffered from severe periodontitis [55]. The prevalence of periodontitis
for people in US at the age of 65 or more was 66%, and among them up to 23% had severe
periodontitis [56]. Periodontal disease is not a mere consequence of aging but induced
by dental biofilm and therefore proper oral health care can prevent its occurrence. The
risk factors for periodontitis are similar for all age groups but are more aggravated in the
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older adults. This is mainly due to decreased immunity, systemic diseases such as diabetes,
reduced manual dexterity and diminished visual acuity [52], and its systemic impact in
the older adult population is more profound. There is increasing evidence indicating an
association between periodontal disease and several comorbidities, for instance, diabetes,
cardiovascular diseases, rheumatoid arthritis, Alzheimer’s disease and Parkinson’s disease
due to their shared inflammatory pathway and improving periodontal condition could
improve these medical conditions [57]. Hence, having good oral hygiene can improve oral
health as well as systemic health in older adults.

3.2. Dental Caries

Dental caries remains the major public health issue globally and is the fourth most
expensive chronic disease for treatment according to the World Health Organization [58].
It induces pain, infection and eventually tooth loss if left untreated and negatively impacts
general well-being and quality of life [2]. In 2010, there were 2,400,000,000 adult people
worldwide affected by untreated caries. There are three peaks during the lifetime when
prevalence of caries is high, which are at ages 6, 25 and 70. This indicates that older adults
are at risk of caries development [59]. A decrease in salivary output is common among older
adults having polypharmacy. A review reported the caries risk in older adults increases
by 60% with low resting pH and low stimulated salivary flow rate [60]. There is a vast
difference in caries prevalence in older adults between developed and developing places.
In developing countries such as India, majority of older adults had caries with a prevalence
of 82% while in developed countries such as Germany, the prevalence of caries in older
adults was almost 30% [56,61]. However, data for the prevalence of caries status in the
older population are scarce and most were updated decades ago. There is an urgent need
to investigate the current caries status in this population in order to design appropriate
health policies. Root caries is more prevalent in the older adult population because of
root exposure after gingival recession. The exposed rough and irregular cementum is
more susceptible to plaque retention and demineralization. Other risk factors include
old age, low socio-economic status, tobacco use and poor oral hygiene [62]. As older
adults are retaining more teeth for longer, more root caries would be expected in our
growing older adult population and hence the demand and burden for its treatment
would be increasing [63]. Conventional dental care is often difficult for older adults due
to constraints such as accessibility and affordability. Hence, it is important to have a
non-invasive and cost-effective method for caries control and prevention for them.

Fluoride therapy is effective for caries prevention [64]. Frequent dental check-ups,
professional tooth cleaning and patient education on oral hygiene instruction and dietary
advice are also beneficial. High dose fluoride toothpaste is another fluoride agent that
can be used to manage dental caries in the older adult population [64]. Silver diamine
fluoride (SDF) has been recommended as a cost-effective and non-invasive caries arrest
agent [65]. A systematic review supports using SDF on root caries prevention in the older
adults [66]. In 2018, American Dental Association stated that SDF was a non-restorative
treatment for caries arrest on permanent teeth and, in 2020, recommended its use for caries
management [67]. More well-designed clinical trials should be conducted to provide more
information on their clinical uses in older adults for caries management.

3.3. Edentulism

Tooth loss is the endpoint of severe dental caries and periodontitis which eventually
leads to complete edentulism [52]. Tooth loss affects the general oral health [68]. After
tooth extraction, the adjacent teeth may drift towards each other and the opposing tooth
may over-erupt [69,70], loss of proximal contacts and increase in interproximal space may
increase the chance of food trapping and hence caries and periodontal disease. Missing
front teeth affects aesthetics and speech while multiple missing teeth affects chewing
function [68]. Tooth loss resulted in edentulism or lack of functional dentition affects
nutritional intake and poses an increased risk of malnutrition by 21% [71]. Tooth loss can
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provoke negative impacts on social status, self-esteem and oral health-related quality of
life [72]. In addition, a review reported that patients with tooth loss had an increased risk
of having depression by 28% [49]. Older adults with multiple missing teeth had a 55%
higher risk of having dementia while those with more teeth would have 50% reduced risk
of having dementia [73,74].

3.4. Xerostomia

Saliva plays an important role in maintaining oral health. It helps in chewing, lu-
brication of food, deglutition, taste sensation and speech. It also helps to prevent dental
caries and other oral infections due to its antimicrobial, cleansing and buffering proper-
ties. Xerostomia is a common oral problem in older adult population with a prevalence
of 33% [75]. Xerostomia is a subjective feeling of oral dryness while hyposalivation is
an objective finding of decreased salivary production [76]. With aging, both major and
minor salivary glands undergo degenerative changes with atrophy of the acinar tissues and
hence the salivary output is decreased [77]. Systemic factors including diabetes, alcoholic
cirrhosis, auto-immune diseases such as Sjogren’s syndrome and rheumatoid arthritis as
well as anxiety and stress can affect the salivary gland function. Medication uses such
as diuretics, sedatives, antihypertensives and antiparkinsonian drugs are associated with
xerostomia and salivary gland hypofunction [4]. The effect is medication type-dependent
with urological medication imposing the greatest risk (OR 5.91) and is increased with
the number of medications taken [78]. Patients with xerostomia have increased risk of
dental caries and periodontal disease, difficulty in speaking and swallowing, burning
mouth syndrome, taste alteration and denture related problems such as soreness, ulcers
and Candida infection [4]. Preventive measures such as fluoride application, oral hygiene
instruction, dietary advice and use of saliva substitutes are useful for them [4].

3.5. Oral Precancerous and Cancerous Lesions

Oral mucosa is the lining of the oral cavity which protects against local irritants.
However, oral epithelium becomes thinner and non-resilient with age [53]. The mucosa
becomes permeable to toxic substances and less disease-resistant. This predisposes patients
to cancerous and precancerous lesions which can be serious and life threatening [53]. Cancer
of oral cavity, lips and pharynx is the eighth most common cancer globally. It mainly affects
people aged 65 years or above and is more common in under-developed countries than
developed countries [52]. The most common form of oral cancer in older adults is squamous
cell carcinoma arising from the lining of the oral mucosa [53]. The treatment in general
are surgical excision, radiotherapy and chemotherapy [52]. Radiotherapy often causes
irreversible salivary gland damage with reduced saliva secretion when the salivary glands
are included in the irradiated field. Preventive measures for the aftercare of these patients
are crucial to reduce the risk of dental caries, periodontal disease and other oral infection.

3.6. Tooth Wear

In the course of lifetime, there are many anatomical and histological changes in tooth
structure due to chemical attack and mechanical forces, hence tooth wear is commonly
found in older adult population [79]. Prevalence of tooth wear increases with age from
3% at the age of 20 years to 17% at the age of 70 years [80]. Tooth wear can be caused by
attrition, abrasion, erosion and any combination of these [81]. Attrition is a physiological
process due to tooth-to-tooth contact. It is presented as flat and smooth occlusal and incisal
surfaces. Abrasion is pathological wear due to extrinsic mechanical forces which results
in a notch at the cervical area with rough and sharp edge of the enamel. Erosion appears
as shiny and glossy surface with rounded edge due to the chemical dissolution. The loss
of tooth structure is commonly seen on the palatal or labial surfaces depending on the
source of erosion which can be either extrinsic or intrinsic [81,82]. Anterior teeth are more
affected by tooth wear than posterior teeth [81]. Clinical presentations may include sharp
tooth edges, dentine hypersensitivity, shortened clinical crown height and reduced lower
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face height. In severe conditions, it may expose the pulp and leads to pulpitis and pulpal
necrosis [79,81]. Dietary modification and fluoride application are found to be effective in
the control of tooth wear and alleviation of the symptoms [83].

4. Conclusions

In conclusion, oral and general health are interrelated and sometimes in a bidirectional
relationship. Diabetes, hypertension, rheumatoid arthritis, Alzheimer’s disease, Parkin-
son’s disease and depression are common diseases that become more prevalent with age.
These systemic diseases and their related medications make older adults more vulnerable
to oral diseases such as periodontal disease, dental caries and even oral precancerous and
cancerous lesions. Older adults have degenerative changes that become more severe with
age. Many of them have substantial medical and dental problems. They may suffer from
xerostomia and tooth wear. Their oral diseases and conditions are often interrelated with
their systemic problems. Dental professionals should update with current knowledge and
skills in geriatric dentistry to cope with the increasing need of elderly dental care.

Author Contributions: Conceptualization: K.C.M.L., E.C.M.L. and C.-H.C.; resources: A.K.Y.C., M.T.
and C.M.J. writing—original draft preparation: A.K.Y.C., M.T. and C.-H.C.; writing—review and
editing: A.K.Y.C., K.C.M.L. and C.-H.C.; supervision: K.C.M.L. and C.-H.C. All authors have read
and agreed to the published version of the manuscript.

Funding: This review received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Acknowledgments: This study was supported by RGC General Research Fund #17100820.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. United Nations. World Population Ageing 2019. Highlights. Available online: https://www.un.org/en/development/desa/

population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf (accessed on 4 July 2021).
2. Petersen, P.E.; Yamamoto, T. Improving the oral health of older people: The approach of the WHO Global Oral Health Programme.

Community Dent. Oral Epidemiol. 2005, 33, 81–92. [CrossRef]
3. Nascimento, G.G.; Leite, F.R.M.; Vestergaard, P.; Scheutz, F.; López, R. Does diabetes increase the risk of periodontitis? A

systematic review and meta-regression analysis of longitudinal prospective studies. Acta Diabetol. 2018, 55, 653–667. [CrossRef]
4. Cassolato, S.F.; Turnbull, R.S. Xerostomia: Clinical Aspects and Treatment. Gerodontology 2003, 20, 64–77. [CrossRef] [PubMed]
5. Tavares, M.; Calabi, K.A.L.; Martin, L.S. Systemic Diseases and Oral Health. Dent. Clin. N. Am. 2014, 58, 797–814. [CrossRef]

[PubMed]
6. Preshaw, P.M.; Alba, A.L.; Herrera, D.; Jepsen, S.; Konstantinidis, A.; Makrilakis, K.; Taylor, R. Periodontitis and diabetes: A

two-way relationship. Diabetologia 2011, 55, 21–31. [CrossRef] [PubMed]
7. Qiao, Y.; Wang, Z.; Li, Y.; Han, Y.; Zhou, Y.; Cao, X. Rheumatoid arthritis risk in periodontitis patients: A systematic review and

meta-analysis. Jt. Bone Spine 2020, 87, 556–564. [CrossRef] [PubMed]
8. Hussain, S.B.; Botelho, J.; Machado, V.; Zehra, S.A.; Mendes, J.J.B.; Ciurtin, C.; Orlandi, M.; D’Aiuto, F. Is there a bidirectional

association between rheumatoid arthritis and periodontitis? A systematic review and meta-analysis. Semin. Arthritis Rheum. 2020,
50, 414–422. [CrossRef]

9. Petersen, P.E.; Bourgeois, D.; Ogawa, H.; Estupinan-Day, S.; Ndiaye, C. The global burden of oral diseases and risks to oral health.
Bull. World Health Organ. 2005, 83, 661–669.

10. Kailembo, A.; Preet, R.; Williams, J.S. Common risk factors and edentulism in adults, aged 50 years and over, in China, Ghana,
India and South Africa: Results from the WHO Study on global AGEing and adult health (SAGE). BMC Oral Health 2017, 17, 1–16.
[CrossRef]

11. Glick, M.; Williams, D.M.; Kleinman, D.V.; Vujicic, M.; Watt, R.; Weyant, R.J. A new definition for oral health developed by the FDI
World Dental Federation opens the door to a universal definition of oral health. J. Am. Dent. Assoc. 2016, 147, 915–917. [CrossRef]

12. Lamster, I.B. Geriatric periodontology: How the need to care for the aging population can influence the future of the dental
profession. Periodontology 2016, 72, 7–12. [CrossRef]

13. Bahareh, T.; Abbasali, K.; Sadaf, F. Status of geriatric education and meeting the standards of facilities in dental schools. J. Educ.
Health Promot. 2019, 8, 163.

https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
http://doi.org/10.1111/j.1600-0528.2004.00219.x
http://doi.org/10.1007/s00592-018-1120-4
http://doi.org/10.1111/j.1741-2358.2003.00064.x
http://www.ncbi.nlm.nih.gov/pubmed/14697016
http://doi.org/10.1016/j.cden.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25201543
http://doi.org/10.1007/s00125-011-2342-y
http://www.ncbi.nlm.nih.gov/pubmed/22057194
http://doi.org/10.1016/j.jbspin.2020.04.024
http://www.ncbi.nlm.nih.gov/pubmed/32593704
http://doi.org/10.1016/j.semarthrit.2020.01.009
http://doi.org/10.1186/s12903-016-0256-2
http://doi.org/10.1016/j.adaj.2016.10.001
http://doi.org/10.1111/prd.12157


Geriatrics 2021, 6, 76 9 of 11

14. World Health Organization (WHO). The Top 10 Causes of Death. Available online: https://www.who.int/news-room/fact-
sheets/detail/the-top-10-causes-of-death (accessed on 4 July 2021).

15. Roglic, G. WHO Global report on diabetes: A summary. Int. J. Noncommun. Dis. 2016, 1, 3. [CrossRef]
16. Sanz, M.; Ceriello, A.; Buysschaert, M.; Chapple, I.; Demmer, R.; Graziani, F.; Herrera, D.; Jepsen, S.; Lione, L.; Madianos, P.; et al.

Scientific evidence on the links between periodontal diseases and diabetes: Consensus report and guidelines of the joint workshop
on periodontal diseases and diabetes by the International Diabetes Federation and the European Federation of Periodontology. J.
Clin. Periodontol. 2017, 45, 138–149. [CrossRef]

17. Napeñas, J.J.; Brennan, M.T.; Elad, S. Oral Manifestations of Systemic Diseases. Dermatol. Clin. 2020, 38, 495–505. [CrossRef]
[PubMed]

18. Yeoh, S.-C.; Hua, H.; Yepes, J.F.; Peterson, D.E. Oral Manifestations of Systemic Diseases and their Treatments. In Contemporary
Oral Medicine: A Comprehensive Approach to Clinical Practice; Farah, C.S., Balasubramaniam, R., McCullough, M.J., Eds.; Springer
International Publishing: Berlin, Germany, 2018; pp. 1–117.

19. Kane, S. The effects of oral health on systemic health. Gen. Dent. 2017, 65, 30–34.
20. Emrich, L.J.; Shlossman, M.; Genco, R.J. Periodontal Disease in Non-Insulin-Dependent Diabetes Mellitus. J. Periodontol. 1991, 62,

123–131. [CrossRef]
21. Rodrigues, C.F.; Rodrigues, M.E.; Henriques, M. Candida sp. Infections in Patients with Diabetes Mellitus. J. Clin. Med. 2019, 8, 76.

[CrossRef]
22. Chan, A.K.Y.; Tsang, Y.C.; Chu, C.H.; Tsang, C.S.P. Aspirin as an Antifungal-Lock Agent in Inhibition of Candidal Biofilm

Formation in Surgical Catheters. Infect. Drug Resist. 2021, 14, 1427–1433. [CrossRef]
23. Javed, F.; Al-Kheraif, A.A.; Kellesarian, S.V.; Vohra, F.; Romanos, G.E. Oral Candida carriage and species prevalence in denture

stomatitis patients with and without diabetes. J. Boil. Regul. Homeost. Agents 2017, 31, 343–346.
24. Gacon, I.; Wieczorek, A. Coexistence of Lack of Clinical Manifestation of Oral Mycosis and Systemic Diseases in Edentulous

Patients Using Removable Prosthetic Restorations. Int. J. Environ. Res. Public Health 2020, 17, 6348. [CrossRef]
25. Gacon, I.; Loster, J.E.; Wieczorek, A. Relationship between oral hygiene and fungal growth in patients: Users of an acrylic denture

without signs of inflammatory process. Clin. Interv. Aging 2019, 14, 1297–1302. [CrossRef] [PubMed]
26. Aghaloo, T.; Pi-Anfruns, J.; Moshaverinia, A.; Sim, D.; Grogan, T.; Hadaya, D. The Effects of Systemic Diseases and Medications

on Implant Osseointegration: A Systematic Review. Int. J. Oral Maxillofac. Implant. 2019, 34, s35–s49. [CrossRef] [PubMed]
27. Monje, A.; Catena, A.; Borgnakke, W.S. Association between diabetes mellitus/hyperglycaemia and peri-implant diseases:

Systematic review and meta-analysis. J. Clin. Periodontol. 2017, 44, 636–648. [CrossRef] [PubMed]
28. World Health Organization (WHO). World Hypertension Day. Available online: https://www.who.int/news-room/events/

detail/2020/10/16/default-calendar/world-hypertension-day (accessed on 4 July 2021).
29. Mavrogiannis, M.; Ellis, J.S.; Thomason, J.M.; Seymour, R.A. The management of drug-induced gingival overgrowth. J. Clin.

Periodontol. 2006, 33, 434–439. [CrossRef] [PubMed]
30. Martin-Cabezas, R.; Seelam, N.; Petit, C.; Agossa, K.; Gaertner, S.; Tenenbaum, H.; Davideau, J.-L.; Huck, O. Association between

periodontitis and arterial hypertension: A systematic review and meta-analysis. Am. Heart J. 2016, 180, 98–112. [CrossRef]
31. Sharma, S.; Sridhar, S.; McIntosh, A.; Messow, C.-M.; Aguilera, E.M.; Del Pinto, R.; Pietropaoli, D.; Gorska, R.; Siedlinski, M.;

Maffia, P.; et al. Periodontal therapy and treatment of hypertension-alternative to the pharmacological approach. A systematic
review and meta-analysis. Pharmacol. Res. 2021, 166, 105511. [CrossRef] [PubMed]

32. Whelton, P.K.; Carey, R.M.; Aronow, W.S.; Casey, D.E.; Collins, K.J.; Dennison, H.C.; DePalma, S.M.; Gidding, S.; Jamerson,
K.A.; Jones, D.W.; et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Hypertension 2018, 71, e13–e115. [PubMed]

33. Hupp, W.S. Cardiovascular Diseases. In The ADA Practical Guide to Patients with Medical Conditions, 2nd ed.; Patton, L.L., Click,
M., Eds.; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2015; pp. 25–42.

34. de Souza, S.; Bansal, R.K.; Galloway, J. Rheumatoid arthritis—An update for general dental practitioners. Br. Dent. J. 2016, 221,
667–673. [CrossRef] [PubMed]

35. Serhal, L.; Lwin, M.N.; Holroyd, C.; Edwards, C.J. Rheumatoid arthritis in the elderly: Characteristics and treatment considera-
tions. Autoimmun. Rev. 2020, 19, 102528. [CrossRef]

36. Calderaro, D.C.; Corrêa, J.D.; Ferreira, G.A.; Barbosa, I.G.; Martins, C.C.; Silva, T.A.; Teixeira, A.L. Influence of periodontal
treatment on rheumatoid arthritis: A systematic review and meta-analysis. Rev. Bras. Reum. 2017, 57, 238–244. [CrossRef]
[PubMed]

37. Pantoja, L.L.Q.; De Toledo, I.P.; Pupo, Y.M.; Porporatti, A.L.; Canto, G.D.L.; Zwir, L.F.; Guerra, E.N.S. Prevalence of degenerative
joint disease of the temporomandibular joint: A systematic review. Clin. Oral Investig. 2019, 23, 2475–2488. [CrossRef]

38. Scully, C.; Ettinger, R.L. The Influence of Systemic Diseases on Oral Health Care in Older Adults. J. Am. Dent. Assoc. 2007, 138,
S7–S14. [CrossRef] [PubMed]

39. Ortega-Martínez, J.; Cedeño-Salazar, R.; Requena, C.; Tost, M.; Lluch, A. Alzheimer’s disease: Oral manifestations, treatment and
preventive measures. J. Oral Res. 2014, 3, 184–189. [CrossRef]

40. Marchini, L.; Ettinger, R.; Caprio, T.; Jucan, A. Oral health care for patients with Alzheimer’s disease: An update. Spec. Care Dent.
2019, 39, 262–273. [CrossRef] [PubMed]

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://doi.org/10.4103/2468-8827.184853
http://doi.org/10.1111/jcpe.12808
http://doi.org/10.1016/j.det.2020.05.010
http://www.ncbi.nlm.nih.gov/pubmed/32892858
http://doi.org/10.1902/jop.1991.62.2.123
http://doi.org/10.3390/jcm8010076
http://doi.org/10.2147/IDR.S308262
http://doi.org/10.3390/ijerph17176348
http://doi.org/10.2147/CIA.S193685
http://www.ncbi.nlm.nih.gov/pubmed/31409979
http://doi.org/10.11607/jomi.19suppl.g3
http://www.ncbi.nlm.nih.gov/pubmed/31116832
http://doi.org/10.1111/jcpe.12724
http://www.ncbi.nlm.nih.gov/pubmed/28346753
https://www.who.int/news-room/events/detail/2020/10/16/default-calendar/world-hypertension-day
https://www.who.int/news-room/events/detail/2020/10/16/default-calendar/world-hypertension-day
http://doi.org/10.1111/j.1600-051X.2006.00930.x
http://www.ncbi.nlm.nih.gov/pubmed/16677333
http://doi.org/10.1016/j.ahj.2016.07.018
http://doi.org/10.1016/j.phrs.2021.105511
http://www.ncbi.nlm.nih.gov/pubmed/33617973
http://www.ncbi.nlm.nih.gov/pubmed/29133356
http://doi.org/10.1038/sj.bdj.2016.866
http://www.ncbi.nlm.nih.gov/pubmed/27857093
http://doi.org/10.1016/j.autrev.2020.102528
http://doi.org/10.1016/j.rbre.2016.11.011
http://www.ncbi.nlm.nih.gov/pubmed/28535896
http://doi.org/10.1007/s00784-018-2664-y
http://doi.org/10.14219/jada.archive.2007.0359
http://www.ncbi.nlm.nih.gov/pubmed/17761840
http://doi.org/10.17126/joralres.2014.043
http://doi.org/10.1111/scd.12375
http://www.ncbi.nlm.nih.gov/pubmed/30964560


Geriatrics 2021, 6, 76 10 of 11

41. Leira, Y.; Domínguez, C.; Seoane, J.; Seoane-Romero, J.; Pías-Peleteiro, J.M.; Takkouche, B.; Blanco, J.; Aldrey, J.M. Is Periodontal
Disease Associated with Alzheimer’s Disease? A Systematic Review with Meta-Analysis. Neuroepidemiology 2017, 48, 21–31.
[CrossRef]

42. Dioguardi, M.; Crincoli, V.; Laino, L.; Alovisi, M.; Sovereto, D.; Mastrangelo, F.; Russo, L.L.; Muzio, L.L. The Role of Periodontitis
and Periodontal Bacteria in the Onset and Progression of Alzheimer’s Disease: A Systematic Review. J. Clin. Med. 2020, 9, 495.
[CrossRef]

43. Gao, S.S.; Chu, C.H.; Young, F.Y.F. Oral Health and Care for Elderly People with Alzheimer’s Disease. Int. J. Environ. Res. Public
Health 2020, 17, 5713. [CrossRef]

44. Gao, S.S.; Chu, C.H.; Young, F.Y.F. Integrating 5S Methodology into Oral Hygiene Practice for Elderly with Alzheimer’s Disease.
Dent. J. 2020, 8, 29. [CrossRef] [PubMed]

45. Newadkar, U.R.; Khairnar, S.J.; Dodamani, A.S.; Newadkar, R.D. Oral Health Issues and Challenges in Parkinson’s Disease. Int. J.
Nutr. Pharmacol. Neurol. Dis. 2017, 7, 54. [CrossRef]

46. Friedlander, A.H.; Mahler, M.; Norman, K.M.; Ettinger, R.L. Parkinson Disease: Systemic and Orofacial Manifestations, Medical
and Dental Management. J. Am. Dent. Assoc. 2009, 140, 658–669. [CrossRef] [PubMed]

47. Lyra, P.; Machado, V.; Proença, L.; Domingos, J.; Godinho, C.; Mendes, J.; Botelho, J. Parkinson’s Disease, Periodontitis and
Patient-Related Outcomes: A Cross-Sectional Study. Medicina 2020, 56, 383. [CrossRef]

48. Chen, C.-K.; Wu, Y.-T.; Chang, Y.-C. Periodontal inflammatory disease is associated with the risk of Parkinson’s disease: A
population-based retrospective matched-cohort study. PeerJ 2017, 5, e3647. [CrossRef] [PubMed]

49. Cademartori, M.G.; Gastal, M.T.; Nascimento, G.G.; Demarco, F.F.; Corrêa, M.B. Is depression associated with oral health
outcomes in adults and elders? A systematic review and meta-analysis. Clin. Oral Investig. 2018, 22, 2685–2702. [CrossRef]

50. Datta, D.; Kumar S.G., R.; Narayana, A.; Selvamary A., L.; Anandan, S. Depression and oral health. Int. J. Curr. Res. 2018, 10,
66561–66564.

51. Tonetti, M.S.; Bottenberg, P.; Conrads, G.; Eickholz, P.; Heasman, P.; Huysmans, M.C.; Lopez, R.; Madianos, P.; Müller, F.;
Needleman, I.; et al. Dental caries and periodontal diseases in the ageing population: Call to action to protect and enhance
oral health and well-being as an essential component of healthy ageing—Consensus report of group 4 of the joint EFP/ORCA
workshop on the boundaries be. J. Clin. Periodontol. 2017, 44, S135–S144. [CrossRef]

52. Gil-Montoya, J.; de Mello, A.L.F.; Barrios, R.; Gonzalez-Moles, M.A.; Bravo, M. Oral health in the elderly patient and its impact on
general well-being: A nonsystematic review. Clin. Interv. Aging 2015, 10, 461–467. [CrossRef]

53. Lamster, I.B.; Asadourian, L.; Del Carmen, T.; Friedman, P.K. The aging mouth: Differentiating normal aging from disease.
Periodontology 2016, 72, 96–107. [CrossRef]

54. Genco, R.J.; Sanz, M. Clinical and public health implications of periodontal and systemic diseases: An overview. Periodontology
2020, 83, 7–13. [CrossRef] [PubMed]

55. Kassebaum, N.J.; Bernabé, E.; Dahiya, M.; Bhandari, B.; Murray, C.J.; Marcenes, W. Global burden of severe periodontitis in
1990-2010: A systematic review and meta-regression. J. Dent. Res. 2014, 93, 1045–1053. [CrossRef] [PubMed]

56. López, R.; Smith, P.C.; Göstemeyer, G.; Schwendicke, F. Ageing, dental caries and periodontal diseases. J. Clin. Periodontol. 2017,
44 (Suppl. 18), S145–S152. [CrossRef]

57. Holmstrup, P.; Damgaard, C.; Olsen, I.; Klinge, B.; Flyvbjerg, A.; Nielsen, C.H.; Hansen, P.R. Comorbidity of periodontal disease:
Two sides of the same coin? An introduction for the clinician. J. Oral Microbiol. 2017, 9, 1332710. [CrossRef]

58. Petersen, P.E. World Health Organization global policy for improvement of oral health—World Health Assembly 2007. Int. Dent.
J. 2008, 58, 115–121. [CrossRef] [PubMed]

59. Kassebaum, N.J.; Bernabé, E.; Dahiya, M.; Bhandari, B.; Murray, C.J.; Marcenes, W. Global burden of untreated caries: A systematic
review and metaregression. J. Dent. Res. 2015, 94, 650–658. [CrossRef] [PubMed]

60. Cunha-Cruz, J.; Scott, J.; Rothen, M.; Mancl, L.; Lawhorn, T.; Brossel, K.; Berg, J. Salivary characteristics and dental caries:
Evidence from general dental practices. J. Am. Dent. Assoc. 2013, 144, e31–e40. [CrossRef] [PubMed]

61. Srivastava, R.; Nongkynrih, B.; Mathur, V.P.; Goswami, A.; Gupta, S.K. High burden of dental caries in geriatric population of
India: A systematic review. Indian J. Public Health 2012, 56, 129. [CrossRef]

62. Zhang, J.; Leung, K.C.; Sardana, D.; Wong, M.C.; Lo, E.C. Risk predictors of dental root caries: A systematic review. J. Dent. 2019,
89, 103166. [CrossRef]

63. Zhang, J.; Leung, K.C.M.; Chu, C.H.; Lo, E.C.M. Risk indicators for root caries in older adults using long-term social care facilities
in Hong Kong. Community Dent. Oral Epidemiol. 2020, 48, 14–20. [CrossRef] [PubMed]

64. Ekstrand, K. High Fluoride Dentifrices for Elderly and Vulnerable Adults: Does It Work and if So, then Why? Caries Res. 2016, 50,
15–21. [CrossRef] [PubMed]

65. Mei, M.L.; Lo, E.C.M.; Chu, C.H. Clinical Use of Silver Diamine Fluoride in Dental Treatment. Compend. Contin. Educ. Dent. 2016,
37, 93–98.

66. Hendre, A.D.; Taylor, G.W.; Chávez, E.M.; Hyde, S. A systematic review of silver diamine fluoride: Effectiveness and application
in older adults. Gerodontology 2017, 34, 411–419. [CrossRef] [PubMed]

67. Slayton, R.L.; Urquhart, O.; Araujo, M.W.; Fontana, M.; Guzmán-Armstrong, S.; Nascimento, M.M.; Nový, B.B.; Tinanoff, N.;
Weyant, R.; Wolff, M.S.; et al. Evidence-based clinical practice guideline on nonrestorative treatments for carious lesions: A report
from the American Dental Association. J. Am. Dent. Assoc. 2018, 149, 837–849.e819. [CrossRef]

http://doi.org/10.1159/000458411
http://doi.org/10.3390/jcm9020495
http://doi.org/10.3390/ijerph17165713
http://doi.org/10.3390/dj8020029
http://www.ncbi.nlm.nih.gov/pubmed/32225090
http://doi.org/10.4103/ijnpnd.ijnpnd_22_17
http://doi.org/10.14219/jada.archive.2009.0251
http://www.ncbi.nlm.nih.gov/pubmed/19491161
http://doi.org/10.3390/medicina56080383
http://doi.org/10.7717/peerj.3647
http://www.ncbi.nlm.nih.gov/pubmed/28828251
http://doi.org/10.1007/s00784-018-2611-y
http://doi.org/10.1111/jcpe.12681
http://doi.org/10.2147/CIA.S54630
http://doi.org/10.1111/prd.12131
http://doi.org/10.1111/prd.12344
http://www.ncbi.nlm.nih.gov/pubmed/32385880
http://doi.org/10.1177/0022034514552491
http://www.ncbi.nlm.nih.gov/pubmed/25261053
http://doi.org/10.1111/jcpe.12683
http://doi.org/10.1080/20002297.2017.1332710
http://doi.org/10.1111/j.1875-595X.2008.tb00185.x
http://www.ncbi.nlm.nih.gov/pubmed/18630105
http://doi.org/10.1177/0022034515573272
http://www.ncbi.nlm.nih.gov/pubmed/25740856
http://doi.org/10.14219/jada.archive.2013.0159
http://www.ncbi.nlm.nih.gov/pubmed/23633704
http://doi.org/10.4103/0019-557x.99903
http://doi.org/10.1016/j.jdent.2019.07.004
http://doi.org/10.1111/cdoe.12495
http://www.ncbi.nlm.nih.gov/pubmed/31512790
http://doi.org/10.1159/000443021
http://www.ncbi.nlm.nih.gov/pubmed/27101401
http://doi.org/10.1111/ger.12294
http://www.ncbi.nlm.nih.gov/pubmed/28812312
http://doi.org/10.1016/j.adaj.2018.07.002


Geriatrics 2021, 6, 76 11 of 11

68. Robert, C. An Introduction to Clinical Prosthodontics; Hong Kong University Press: Hong Kong, China, 1988.
69. Craddock, H.L.; Youngson, C.C.; Manogue, M.; Blance, A. Occlusal Changes Following Posterior Tooth Loss in Adults. Part 1: A

Study of Clinical Parameters Associated with the Extent and Type of Supraeruption in Unopposed Posterior Teeth. J. Prosthodont.
2007, 16, 485–494. [CrossRef]

70. Craddock, H.L.; Youngson, C.C.; Manogue, M.; Blance, A. Occlusal Changes Following Posterior Tooth Loss in Adults. Part 2.
Clinical Parameters Associated with Movement of Teeth Adjacent to the Site of Posterior Tooth Loss. J. Prosthodont. 2007, 16,
495–501. [CrossRef]

71. Zelig, R.; Goldstein, S.; Touger-Decker, R.; Firestone, E.; Golden, A.; Johnson, Z.; Kaseta, A.; Sackey, J.; Tomesko, J.; Parrott, J.
Tooth Loss and Nutritional Status in Older Adults: A Systematic Review and Meta-analysis. JDR Clin. Transl. Res. 2020, 2020.
[CrossRef]

72. Nordenram, G.; Davidson, T.; Gynther, G.; Helgesson, G.; Hultin, M.; Jemt, T.; Lekholm, U.; Nilner, K.; Norlund, A.; Rohlin, M.;
et al. Qualitative studies of patients’ perceptions of loss of teeth, the edentulous state and prosthetic rehabilitation: A systematic
review with meta-synthesis. Acta Odontol. Scand. 2012, 71, 937–951. [CrossRef]

73. Fang, W.-L.; Jiang, M.-J.; Gu, B.-B.; Wei, Y.-M.; Fan, S.-N.; Liao, W.; Zheng, Y.-Q.; Liao, S.-W.; Xiong, Y.; Li, Y.; et al. Tooth loss
as a risk factor for dementia: Systematic review and meta-analysis of 21 observational studies. BMC Psychiatry 2018, 18, 345.
[CrossRef] [PubMed]

74. Oh, B.; Han, D.-H.; Han, K.-T.; Liu, X.; Ukken, J.; Chang, C.; Dounis, K.; Yoo, J.W. Association between residual teeth number in
later life and incidence of dementia: A systematic review and meta-analysis. BMC Geriatr. 2018, 18, 48. [CrossRef] [PubMed]

75. Pina, G.D.M.S.; Carvalho, R.M.; Silva, B.S.D.F.; Almeida, F.T. Prevalence of hyposalivation in older people: A systematic review
and meta-analysis. Gerodontology 2020, 37, 317–331. [CrossRef]

76. Turner, M.D. Hyposalivation and Xerostomia: Etiology, Complications, and Medical Management. Dent. Clin. N. Am. 2016, 60,
435–443. [CrossRef]

77. Razak, P.A.; Richard, K.M.J.; Thankachan, R.P.; Hafiz, K.A.A.; Kumar, K.N.; Sameer, K.M. Geriatric Oral Health: A Review Article.
J. Int. Oral Health 2015, 6, 110.

78. Tan, E.C.K.; Lexomboon, D.; Englund, G.S.; Haasum, Y.; Johnell, K. Medications That Cause Dry Mouth as an Adverse Effect in
Older People: A Systematic Review and Metaanalysis. J. Am. Geriatr. Soc. 2018, 66, 76–84. [CrossRef]

79. Carvalho, T.S.; Lussi, A. Age-related morphological, histological and functional changes in teeth. J. Oral Rehabil. 2017, 44, 291–298.
[CrossRef] [PubMed]

80. Van’t Spijker, A.; Rodriguez, J.M.; Kreulen, C.M.; Bronkhorst, E.M.; Bartlett, D.W.; Creugers, N.H. Prevalence of tooth wear in
adults. Int. J. Prosthodont. 2009, 22, 35–42. [PubMed]

81. Liu, B.; Zhang, M.; Chen, Y.; Yao, Y. Tooth wear in aging people: An investigation of the prevalence and the influential factors of
incisal/occlusal tooth wear in northwest China. BMC Oral Health 2014, 14, 65. [CrossRef]

82. Burke, F.M.; McKenna, G. Toothwear and the older patient. Dent. Updat. 2011, 38, 165–168. [CrossRef] [PubMed]
83. Bartlett, D.; O’Toole, S. Tooth wear and aging. Aust. Dent. J. 2019, 64 (Suppl. 1), S59–S62. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1532-849X.2007.00212.x
http://doi.org/10.1111/j.1532-849X.2007.00223.x
http://doi.org/10.1177/2380084420981016
http://doi.org/10.3109/00016357.2012.734421
http://doi.org/10.1186/s12888-018-1927-0
http://www.ncbi.nlm.nih.gov/pubmed/30342524
http://doi.org/10.1186/s12877-018-0729-z
http://www.ncbi.nlm.nih.gov/pubmed/29454307
http://doi.org/10.1111/ger.12497
http://doi.org/10.1016/j.cden.2015.11.003
http://doi.org/10.1111/jgs.15151
http://doi.org/10.1111/joor.12474
http://www.ncbi.nlm.nih.gov/pubmed/28032898
http://www.ncbi.nlm.nih.gov/pubmed/19260425
http://doi.org/10.1186/1472-6831-14-65
http://doi.org/10.12968/denu.2011.38.3.165
http://www.ncbi.nlm.nih.gov/pubmed/21667830
http://doi.org/10.1111/adj.12681
http://www.ncbi.nlm.nih.gov/pubmed/31144323

	Introduction 
	Impact of Common Systemic Diseases on Oral Health 
	Diabetes 
	Hypertension 
	Rheumatoid Arthritis 
	Alzheimer’s Disease 
	Parkinson’s Disease 
	Depression 

	Oral Health Conditions with Aging 
	Periodontal Disease 
	Dental Caries 
	Edentulism 
	Xerostomia 
	Oral Precancerous and Cancerous Lesions 
	Tooth Wear 

	Conclusions 
	References

