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Abstract: Dental health is often neglected among the elderly because of the numerous comorbidities
in this population, such as cardiovascular diseases. However, dental health influences general
health and quality of life by impacting both the general health and the psychological state of the
individual. The present review highlights the main dental comorbidities in the elderly population,
their impact on the quality of life, the barriers towards access to dental care in the elderly and meth-
ods to improve their dental health. Information related to dental care and its importance must be
provided both to older individuals and their caregivers in order to detect dental pathology and treat
it adequately. Ensuring dental health involves the whole society of elders, caregivers, dental care
providers, the public sector, health policymakers, and the private sector.

Keywords: dental health; elderly dental pathology; caries; oral cancer in the elderly; edentulism;
access of dental health services; periodontal disease

1. Introduction

Health promotion among the elderly is an important preoccupation of healthcare pro-
viders and government agencies in order to increase the quality of life of these individuals
[1]. Developing diseases in older age is the consequence of both environmental risk factors
and genetic factors. It is known that chronic exposure to certain risk factors and the altera-
tion of genetic material can lead to numerous chronic comorbidities [2]. Oral health is often
not at the center of attention when discussing health problems among the elderly, a category
of population where numerous comorbidities appear, especially cardiovascular or neo-
plastic pathologies that severely impact the quality of life of this population [3,4].
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However, dental pathology must not be ignored given the fact that its prevalencehas in-
creased; data from the literature suggests that as many as 78% of elderly have edentulism
which can impact the health of other organs. It is well known that elderly people with dentures
or dental pathology limit their intake of fruits and vegetables and consume large quantities of
soft foods that are rich is saturated fat and cholesterol [5,6]. The reason why oral health gains
worldwide attention is that it impacts the general health of individuals and their quality of life
[7]. Given these reasons, an aging worldwide population requires the development of
healthcare services that address the elderly pathology [8,9]. Among individuals that are 65
years old and above, the most frequent encountered dental pathologies include: periodontal
disease, edentulism, dental caries, oral mucosal lesions, oral infections and temporomandibu-
lar pathology. Frequently among patients that take long-term medications for chronic pathol-
ogy such as hypertension or dyslipidemia hyposalivation occurs, this greatly increases the risk
for caries and mucosal infections [10,11]. The loosening of vertical dimension due to the age,
the presence of bruxism or other oral parafunction that are very common in the elderly popu-
lation can cause the patients to have a bad masticatory function, low quality of life and the risk
of losing other teeth; it is also worth mentioning the high comorbidity index of elderly patients
with numerous comorbidities such as coronary artery disease, neurological disease, diabetes
mellitus that impact oral health [12-14].

The dental pathology can lead to chewing problems or a reduction in social interac-
tion, therefore, in time nutritional deficiency can occurs or apparition of psychosocial dis-
tress. These problems are especially prevalent in elderly institutionalized patients [15,16].

The purpose of this narrative review is to present the most frequent dental pathology
that affects the life of the elderly, to evaluate the impact of oral health among elderly on
health and nutrition, to determine the level of access of elderly population to dental care
services and to discuss the methods that can lead to improve the dental health of elderly.

2. Materials and Methods

We performed research of the relevant literature and selected the scientific publications
addressing dental health pathology among elderly. The PubMed, Cochrane Library, Web of
Science and Scopus databases were searched for relevant information related to this on the
topic. The description of the whole process is illustrated in Table 1. The keywords men-

Va7

tioned at the beginning of this paper (“dental pathology elderly”, “dental care elderly”, “car-
ies in older individuals”, “dental care access elderly” etc.). The articles considered eligible
were initially selected based on both their title and abstract, then a complex analysis of their
content was performed; the most relevant and informative data and results were extracted.
Our article intended to present the particularities of dental pathology in elderly populations,
certain barriers to dental care in this population and the necessary measures to overcome
them. Given these objectives, we aimed to structure the presented information beginning

from the requirements of an extensive and systematic review.

Table 1. Metodology for bibliography selection.

Identification of Studies via Databases and Registers for Realisation of the Extensive Review

77 77

. “dental pathology elderly”, “dental care elderly”, “caries
Key words with OR operator in older individuals”, “dental care access elderly”

Consulted Databases Web of Science, PubMed, Cochrane, Scopus
Review or Original Article, cited at least 20 times, rele-
Identification Criteria for inclusion vant for the topic and thematic, articles that focus on el-
derly people pathology
Abstract paper, articles cited less than 20 times, not rele-
Criteria for exclusion vant for the topic and thematic, articles that did not focus
on elderly pathology, misleading title related to content
Records identified Web of Science 145 papers: 116 original papers + 29 review papers
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Pubmed 126 papers: 110 original papers + 16 review papers
Cochrane 39 papers: 32 original papers + 7 review papers
Scopus 50 papers: 38 original + 12 review papers
Web of Science +

Total records Pubmed + 350 papers: 296 original papers + 64 review papers

Cochrane + Scopus

Duplicates removal

Web of Science +
Pubmed + exclusion of 83 papers
Cochrane + Scopus

Full-text analysis

Appliance of inclusion and

. oo exclusion 145 papers
exclusion criteria

Final bibliographical source

122 papers: 88 original papers + 2 review papers

3. Oral Pathology in the Elderly Patient
3.1. Caries

Caries are the most frequent dental pathology encountered among the elderly; they
are very prevalent because of salivary changes related to aging, the presence of xerostomia
as a consequence of drug intake, the consumption of a poor diet, the exposure of dental
roots because of gingival recession which occurs in the elderly and also the maintenance
of teeth for a much longer period of time due to dental interventions [17]. In the elderly,
it has been observed that there is a high prevalence of tooth extraction compared to
younger population, where the more conservative approach of removing the least possi-
ble of the decayed tooth and maintain the natural teeth is chosen [18].

A study conducted in England demonstrated that the prevalence of caries in tooth
crowns was 22%, and among those aged between 75 and 84 years-old, the active tooth
decay was 20% [19]. In the United States, in a study performed in 2004, the index of caries
experience defined as decayed, missing or filled teeth (DMFT) was 17.96; this was consid-
ered a high-index (-1.16). Among this index untreated dental caries represented a low
proportion of 0.43, demonstrating that restorative services are frequently used among this
population while the missing teeth component represented a high proportion of 8.81.
Compared with previous years in the NHANES 1999-2004 analysis the DMFT index de-
creased, a phenomenon that occurred because of decrease in in missing teeth. In the same
period of time, the number of decayed teeth and filled teeth increased (0.05). The index of
decayed teeth and missing teeth where higher among the elderly of 75 years or above
compared with the elderly aged between 65 and 77 years, while the index of filled teeth
was lower in the age group of 75 years or older. These elements can be explained by the
decreased access to dental care among the more elderly individuals [20].

Data from the study NHANES 2012 demonstrated a decrease in DMFT index as well
as a high restorative index [21]. A similar analysis has been performed in the Fifth German
Oral Health Survey [22]. Caries experience index DMFT in the age population of 65-74
years comparable to the one in the United States (DMFT 17.7), with a higher number of
missing teeth (MT 11.1). Filled teeth indexed was high, while the number of decayed teeth
was low (0.5). The missing teeth index decreased as the socioeconomical status of the in-
dividual increased [23]. In a study that analyzed the worldwide prevalence of dental car-
ies among the elderly, this ranged from 25% in Australia to 99% in South Africa in com-
munity individuals. In China, the prevalence of dental caries was 98%, in India 77%, in
USA 25%, in Finland 30%. The prevalence of root caries was 62% in China and 46% in
India. The global median of mean prevalence of caries was 49%. The prevalence of un-
treated root caries ranged from 8% (Finland) to 74% (Brazil) in community dwellers [24].
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3.2. Periodontal Disease

Periodontal disease that includes gingivitis and periodontitis is a disease of the tis-
sues (periodontal attachment and bone) that support teeth [25]. Gingivitis refers to inflam-
mation and bleeding of the gums and if left untreated, it will lead to periodontitis [26].
Periodontal disease was characterized as being the 11th most prevalent disease in the
word by the Global Burden of Disease Study (2016) [27]. Bacterial plaque accumulation
has been identified as an important cause of periodontal disease because it determines
gingivitis and a process of mild or moderate alveolar bone loss [28]. A systematic review
that included 37 countries determined that the incidence of periodontal disease was low
among the elderly, but the prevalence of severe periodontitis increased with increasing
age [29]. The bacterial factor may be the most important in the onset and severity of peri-
odontitis, along with other factors such as the oral environment and the genetics of the
host [30]. The first three periodontal pathogenic bacterial species, Porphyromonas gingivalis,
Tannerella forsythia, and Treponema denticola were coined to the red complex [31]. Molecular
biology studies on the subgingival bacterial complex initially identified the presence of 40
species and later 750 different species were identified in the oral cavity [32]. Another study
analyzed the subgingival microbiota using NGS and identified 26 bacterial phyla, 433 gen-
era, and 1016 species in the subgingival samples, it demonstrated the relationship between
periodontal disease status and the subgingival microbiota. The study demonstrates that 4
dominant phyla, including Bacteroidetes, Fusobacteria, Synergistetes, and Spirochaetes,
were found in periodontitis patients, and a remarkably high level of P. gingivalis in most
subjects with periodontitis, whereas the level of P. gingivalis was relatively low in both
healthy and gingivitis subjects, indicating that P. gingivalis is associated with periodontitis
[33]. The genera Streptococcus, Haemophilus, and Leptotrichia might be correlated with
gingivitis, as supported by the observation that these genera were 2-fold higher in gingi-
vitis subjects than in healthy subjects [34]. Proteobacteria such as H. hamiltonii, Moraxella
osloensis, Acinetobacter junii, and Lautropia AP009, were predominant in the microbiota of
subgingival samples in healthy individuals [35]. The disruption of the bacterial balance in
the oral cavity due to poor oral hygiene, change in diet, stress, chronic conditions growth
of pathogenic bacteria and inhibition of healthy oral microbiota, can lead to periodontal
disease [36-38].

Tooth loss and edentulism are the final stages of periodontal disease, this represent-
ing a failure of the dental care system. Edentulism is associated with nutritional deficits
and significantly impacts the quality of life of the elderly; data from literature associates
edentulism with increased mortality. Edentulism is highly associated in elderly popula-
tion with the access to dental care services, offered by the state of public financial support
or implementation of dental care policies [39-41]. Edentulism is highly prevalent around
the world; 21.9% of patients over 74 in the United States of America and 39.6% from the
same age group in New Zealand are affected by this condition. A peak of severe tooth loss
in people 65 years old or above has been reported in developed and developing countries
[42-44].

Periodontitis due to gingival retraction and exposure of tooth root can determine the
apparition of caries. The development of caries is accompanied by xerostomia. Tooth re-
tention is associated with increased number of visits at the dentist and with better quality
of life [45]. Tooth loss and periodontitis represents a disability among the elderly, leading
to poor mastication, poor nutritional choices, difficult speaking and psychological issues
[46]. Tooth loss and periodontitis have been associated in an even larger context, leading
to development of cardiovascular disease and diabetes mellitus [47,48].

The evolution of periodontist can be severe, and its treatment can be difficult because
of tissue damage due to underlying systemic conditions [49,50]. In patients affected by
this pathology a pocket depth if 5 mm or more has been correlated with a poor quality of
life [51].
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3.3. Oral Cancer in the Elderly

Oral cancers are more prevalent in male patients because they have a higher addic-
tion to chewable tobacco which is a risk factor. Most studies demonstrate that the male to
female ratio is 2:1, very few demonstrating an inverse relationship. The number and se-
verity of comorbidities and the functional performance status in elderly patients signifi-
cantly impact the therapeutic decision [52]. Among 310 evaluated elderly patients with
head squamous cell cancer aged over 70 years, 75.1% had at least 1 comorbidity and in
13.9% of cases, this comorbidity was severe [53]. Oral cancer is an important cause or dis-
ability among adults and older populations in both high-income and low-income coun-
tries. Oral cancer includes lip cancer, oral cavity cancer, pharyngeal cancer and around
the world is the eight most common type of cancer [54]. The treatment for oral cancer is
surgical, and in the postoperative course can appear surgical complications, surgical in-
fections and mortality. As demonstrated by data in the literature, older patients, although
they had more comorbidities. the rate of complications was 23.2% vs. 20.2% in the younger
population and 27.7% vs. 22.6% form minor complications [55]. The postoperative rate of
infections as shown by another study in elderly patients was 33.7%, out of which 23.1%
were surgical site infection and pneumonia was identified in 14.9% of patients [56]. In
patients over 70 years old, survival was not significantly diminished compared to other
age groups; however, more patients in this age group could not receive or complete ap-
propriate adjuvant therapy. Therefore, oral cancer treatment needs to be individualized,
keeping in mind the performance status of the patient and the comorbidities [57].

3.4. Edentulism

Edentulism is the final stage of untreated caries or periodontal disease [58]. Eden-
tulism is prevalent worldwide; it has been reported that in elders over 74 years old, eden-
tulism can be found in 21.9% of individuals in the United States of America, in Sweden
the prevalence of edentulism among elders was 7% in 2000 [59,60]. The peak incidence of
edentulism is around 65 years old as demonstrated by most studies in both developed
and developing countries [61].

The prevalence of edentulism among general population is much lower than in the
elders, a study performed in the United States on 432,519 adults demonstrated a preva-
lence of 4.9% [61]. Pelter evaluated the prevalence of edentulism in older individuals (50
years) in India, Russia, China, Ghana, Mexico and South Africa. The prevalence of eden-
tulism was 16.3% in India, 9% in China, 21.7% in Russia and 8.5% prevalence in South
Africa [62]. In Europe, many studies have evaluated the prevalence of edentulism, in Swe-
den the prevalence of this disease decreased markedly from 19% in 1975 to 3% in 1997
[63]. The causes of edentulism are complex. The main causes are diseases produced by the
microbial detrimental role on the oral health, there is also interaction with the genetic pro-
file of the individuals, also edentulism can appear as a consequence iatrogenic, traumatic
or therapeutic cause [64].

The incidence of tooth loss was significantly higher among lower income and with
poor education elders, and in elders with poor oral health or poor general health. A higher
degree of periodontal disease is associated with history of smoking and low intake of
ascorbic acid. The prevalence of complete edentulism differs between countries and
within a country. It is extremely difficult to compare edentulism prevalence between na-
tions because it can be affected by numerous factors [65].

In the United States of America, it is believed that the number of edentate individuals
is 9 million, edentulism has a prevalence among individuals over 60 years old was 25%
[66].
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4. Impact of Oral Health among Elderly on Health and Nutrition

The “quality of life” includes a large a number of concepts such as health status,
function and life conditions. Quality of life refers to the individual perception of one’s
own health and this can be influenced by the culture and value system in which one lives.
Perception of quality of live is different between individuals and it can modify over time
[67]. Edentulism, as demonstrated by many studies, has a high impact on the quality of
life [67-69]. Edentulism impacts day-to-day activities and social life. Oral function altera-
tion causes a decreased self-esteem and reduces the psychosocial well-being. Elderly peo-
ple with edentulism avoid social activities because they feel embarrassed to speak in front
of other [70,71].

Data from the NHANES study confirms a strong association between oral health and
general health (Figure 1. Oral health pathology in elderly and their consequences). Among
persons with poor health, the prevalence of edentulism was 10% higher than among per-
sons with good health. Complete or partial tooth loss were more prevalent among elderly
people with chronic pathologies such as arthritis, low vision, coronary artery disease,
chronic obstructive pulmonary disease. Individuals with untreated dental pathology re-
ported the presence painful aching related to their dental pathology, this was reported in
32% of individuals aged between 50 and 64 years with poor health. Avoiding certain foods
because of dental pathology was reported in 22% of elders aged between 65 and 74 years
old and in 35% of elders aged 50 to 64 years old [72]. A lack of nutrients exacerbates the
chronic pathology in the elderly and they can become predisposed to sarcopenia and
frailty [73]. Anorexia can develop in older people because of the combination between
acute or chronic illnesses and poor detention [74]. Dental pathology is associated with
nutrient intake and with unhealthy eating habits that can increase the risk of diabetes and
cardiovascular problems [75].

N
. nutritional deficits
Caries
Periodontal
d isease significantly decreased quality of

Oral pathology in the elderly
patient

Oral cancer — -

life of elderly

Edentulism progression

associated with cardiovascular
disease development and

Xerostomia

psychsocial problems

Figure 1. Oral health pathology in elderly and their consequences.

The number of teeth influences masticatory function, problems in functional occlusion,
maximal biting force, denture wearing [76]. Tooth loss significantly impacts one’s chewing
ability and makes bolus formation more difficult. If the number of teeth is reduced, then the
bolus will increase in size and this determines a dysfunctional swallowing. Among edentu-
lous elders, even in the one that use dentures, chewing is more difficult. This may cause these
patients to change their diets [77]. Food deficiencies appear in older people with dental prob-
lems because they avoid harder foods such as meat, fruits or vegetables that are very reach in
nutrients such as minerals, vitamins, protein, and fiber [78].
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Nutritional deficits contribute to the development of sarcopenia. Lack of minerals
and vitamins may contribute to oxidative stress and inflammation. These processes ag-
gravate sarcopenia and also are risk factor for periodontitis [79]. Nutritional deficiencies
reduce the mineralization process and this increases the risk for dental caries. Malnutri-
tion also increases the severity of oral infections [80]. Oral health is a well-known risk
factors for sarcopenia, psychological burden, cognitive impairment, and accumulating
comorbidities [81].

Poor oral health increases the risk for oral infectious and non-infectious diseases. All
of these elements contribute to the attention that the clinicians give to oral care. Poor oral
health also increases the risk for mortality [82,83]. A community-based study conducted
over 40 years demonstrated that the number of teeth is associated with all-cause mortality
[84]. A systematic review demonstrated that the improvement of oral health protects
against mortality; another study revealed that oral care during hospitalization of a patient
can cause favorable mortality-outcomes [58,85]. Studies that evaluate the impact of oral
health on mortality online include the dental problems related to teeth decay, periodonti-
tis, gum disease, decreased number of teeth, however, poor oral health can refer to the
condition of tongue, lips and saliva [86,87].

In a study performed on elders admitted in acute care hospital, elderly patients were
divided in three groups according to the results of Oral Health Assessment Tool (OHAT) that
was applied to these patients. The mean age of patients was 83.8 + 7.9 years, they were di-
vided in OHAT score equivalent to 0, 1-2 and >3, the mortality according to the OHAT score
was 5.2%, 6.3% and 18.0%. It was observed that patients with OHAT score >3 had higher mor-
tality than patients with lower OHAT scores, referring to patients with better oral health [88].

In a study that included a number of 344 elderly patients from Calabrian long-term facil-
ities, the mean DMFT was 26.4. A GOHAI score < 50 was reported in 1/3 of patients, this value
representing a highly comprised oral health related quality of life. The GOHAI score was sig-
nificantly higher in patients with lower DMFT. This demonstrates that a high degree of oral
pathology severity can determine a poor quality of life [89]. A study conducted in Japan that
included patients from 12 nursing homes analyzed by linear regression the association be-
tween dental conditions, comorbidities and sociodemographic elements. The study included
289 elderly patients, they had an average number of teeth of 11.6 and an average number of
decayed teeth of 1.4. Dementia was significantly associated with increased risk of decayed
teeth (p = 0.018). The presence of comorbidities such as hypertension, heart disease, arthritis
was associated with the number of present teeth (p = 0.035, 0.005, and 0.023, respectively). It
was observed that dementia was more prevalent in elders with more than 1 decayed teeth
than in elders that did not have decayed teeth (p = 0.044) [90].

Another study identified in 198 elders with mean age of 81 years (+7.9) that 181 (91%)
were dentate, the average teeth numbers was 19.2 (+6.5), 24% had teeth caries, 97% had
filled teeth, 44% had <20 teeth and in 26% was reported oral dryness. DFT over the average
was identified in patients suffering from COPD (p = 0.048), diabetes (p = 0.037), polyphar-
macy (p = 0.0111), diuretics (p = 0.007) and inhalation drugs (p = 0.032). The use of anticho-
linergic drugs was also associated with increased DFT (p = 0.004) [91].

5. Access of Elderly Patients to Oral Health Services

Itis demonstrated that the elderly’s utilization of dental care is low, especially among
those coming from low-income populations. The causes that were identified that lead to
this fact are the inability to perceive the need to visit the dentist, fear, anxiety, past nega-
tive experiences, and lack of awareness toward the dental problems [92]. It is difficult to
differentiate dental anxiety from lack of perceived need in older persons. The need for
dental care is perceived only in persons who still have natural teeth, while edentulous
individuals perceive no need of dental care. Dental professionals can offer to elders the
adequate oral health education but only those who actively seek it [93,94].

A good oral health can prevent pathologies that cause a reduction in mastication and
this can reduce the negative effects of malnutrition in old age [95]. In a study performed
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on 125 homebound elderly patients, it was revealed that among the total number of in-
cluded patients, 61.0% last visited a dentist more than 3 years ago. Dental complaints in-
cluded pain or discomfort in the oral cavity (33.6%), current tooth ache (15.1%), gum sore-
ness (27.3%) and gum bleeding (16.3%). Chewing limitations were found in 50.4% of pa-
tients while 59.4% of dentures wearers were dissatisfied with their dentures. The individ-
uals in the study had a poor oral health. The need of dental care in the elderly is very high
and primary care physicians should have more attention regarding the dental problems
of homebound, the medical community should cooperate with the dental community in
order to develop home-based programs for older individuals [96].

Several measures have been proposed in order to increase the access of older people
to dental care services. One of them was to include foreign domestic workers/caregivers
intro the formal network, a fact that will decrease the pressure on the professionals. Im-
proving knowledge regarding oral health among the elderly and policymakers is essen-
tial. Dental check-ups also should be included in the routine health care [97].

The management of older people’s dental care should be included in the develop-
ment of undergraduate healthcare professionals. The National Working Group for Older
People recommends that an extended consultation should be given to the elderly and a
long-term oral health care plan tailored to their needs should be established. More dentists
should be trained in order to care for the elderly and dental medicine curriculum should
include lectures about elderly oral health [98,99].

In a study that included 39 older people and their healthcare providers, the active barriers
to oral health care were evaluated. The main barriers identified for dental care activities in the
elderly were: fear of medical intervention, cost of dental care, availability, accessibility and
characteristics of the dentist (Figure 2. Barriers and methods to overcome them in dental care
access of the elderly). A passive barrier was the lack of perception about the need for dental
care. Additional barriers were the high cost of dental treatment or fear of dental treatment.
Among the measures to minimize these barriers are: reducing dental care costs, improving
information regarding the need for dental care, ensuring the proper timing and location of
care, reducing elderly isolation and loneliness. Older patients cannot take personal initiative
therefore they need the involvement of system and societal change [100].

barriers identified for
dental care

—_

] measures to minimize these

Active barriers

barriers

Passive barriers

reducing dental care costs

— Fear of dental care

t lack of perception
about the need for

dental care

— cost

availability,
— accessibility to
dental care

|| characteristics of
the dentist

improving information regarding
the need for dental care

ensuring the proper timing and
location of care

reducing elders isolation and
loneliness

Figure 2. Barriers and methods to overcome them in dental care access of elderly.
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During the COVID-19 pandemic, nursing homes improved their infection control proto-
cols and dental care was deemed as a nonessential service. Dental care became for community-
dwelling older adults and especially for those from nursing homes, one of the most postponed
activities. The options for emergency dental care in nursing homes are limited. Tele dentistry
is one of the options that makes possible the triage of dental pathology, referral to a hospital
with dental medicine facilities for extractions or prescribing antibiotics [100,101].

During the pandemic in many states public health authorities recommended that emer-
gency dental care to be performed only in private offices [102]. Dental care has become a high-
risk activity for COVID-19 transmission because during this activity, aerosols that contain res-
piratory droplets are generated, and this is how the virus is transmitted [103].

In the future, new and enhanced infectious control precautions that target respiratory
pathogens will need to be taken in dental clinics. These measures can include fogging with
antiviral aerosols, the use of N95 masks, full-face shields, eye protection, isolation gowns
and head covers, as well as filters in the dental office [104].

A sample of 350 elderly people has been investigated by face-to-face structured inter-
views regarding the access and utilization of dental care and the barriers to dental services.
Among them, 37% had proper access to dental services. Independent variables that were as-
sociated with reduced access and utilization of dental services were community residents, un-
married participants, low income, smokers, irregular users of toothbrushing, no dental insur-
ance and unaffordable price. In a logistic regression analysis, the factors associated with
proper dental access were affordable prices, brushing regularly, higher education, being mar-
ried [104]. Even in older studies, it has been demonstrated that costs significantly influence the
patient’s decision to seek dental care. High costs are among one of the reasons for not going
to the dentist [105,106]. Wealth and income have a strong positive impact on dental care (95).
Dental insurance coverage also increases the dental care use. Dental care insurance signifi-
cantly differs according to the country ranging from the highest values in Germany (98%),
Czech Republic (96%) to middles coverage in USA (48%) and Spain (31%) and to the lowest
values in Switzerland (21%) and Italy (21%) [107]. In older age, the frequency of dental visits
decreases, this happens because of non-modifiable factors such as aging and worsening of
general health or of modifiable factors such as change in weight category [108].

In the United States, there are disparities in the prevalence of edentulousness varies ac-
cording to the socio-economic and educational status. In 2018, the overall rate of edentulous-
ness was 12.9% for persons aged 65 and older. Edentulousness was about 40% in low-income
older adults double than in higher-income older adults [109]. In the United States, dental care
is considered rather a privilege, this being a reflection of the culture that places on the first-
place individualism. Each state is responsible for its oral healthcare policies, although there
exists federal support. Payment for dental care is out-of-pocket, only 29.2% of elders have den-
tal health insurance and this percentage declines with age [110].

6. Methods to Improve Oral Health among Elderly

Oral health promotion refers to increase the knowledge of dental practitioners re-
garding the dental problems of older adults. It also encourages screening for dental pa-
thology in elders for early identification of tooth decay or periodontal disease. Columbia
University College of Dental Medicine initiated a community-based outreach program of
preventive and referral services named ElderSmile. The elders included in ElderSmile re-
quired almost all of them dental treatment, the majority who were screened followed up
with treatment at neighborhood sites [111].

In Australia, Nursing Home Oral and Dental Health Plan was implemented in 2010. The
plan included a national evidence based oral health model called Better Oral Health in Resi-
dential Care. Dental professionals offered their service to patients from these nursing homes.
The causes that reduce the care of elders from residential aged care facilities by dental profes-
sionals are reduced clinical time in practice, difficulty in providing clinical care in a non-dental
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environment and lack of referral pathways from the residential aged care facilities to the den-
tists. Minimal intervention with glass ionomer cement and silver fluoride was used. The
model emphasizes the use of palliative and definitive treatment in elder patients [112].

Encouragement of flossing was associated with better oral heal among the elderly. Data
from Piedmont 65+ Dental Study demonstrated that elderly flossers had lower interproximal
clinical attachment level (iCAL) and interproximal probing depth (iPD) compared to non-
flossers (p < 0.005). Elders who floss had statically significant less coronal caries compared to
non-flossers (p = 0.02). Baseline number of missing teeth (mean, SE) was 11.5 (0.35) in non-
flossers was statistically significant higher compared to 8.6 (0.53) in flossers (p < 0.0001). Reg-
ular dental visitors had lower oral disease levels compared to episodic dental user. At the 5-y
follow-up visit, the average tooth loss for flossers was ~1 tooth significantly lower compared
to ~4 teeth lost for non-flossers (p <0.0001). Among all teeth, molars showed the highest benefit
(>40%) of flossing behavior (p = 0.0005). These results further support flossing as an important
oral hygiene behavior to prevent dental pathology progression in older adults [113].

There are different methods to improve the dental care of the elderly. One of the
methods includes a public health campaign that should promote the importance of oral
health among the elderly. The other includes creating a coalition of professionals from
legislative and executive branches in order to implement programs for dental care. An-
other option consists in implementing a set of financial options for dental care that include
essential benefits and supports quality care in order to reduce the costs. The private-sector
insurers should be involved as well in analyzing the befits of dental programs especially
in analyzing the befits of oral health care programs and the correlation between disease
severity and costs need for oral health care. Moreover, new models for dental care delivery
should be used such as mobile technology, tele-dentistry, adoption of oral health teams,
and integration with geriatric and primary care offer opportunities [114].

A meta-analysis includes eighty-one studies that evaluated the impact of oral health
care interventions. Oral health care interventions included: educational interventions,
providing oral hygiene and assistance with toothbrushing, application of fluoride, mouth-
washes, telemedicine, probiotics (Figure 3. Methods to improve dental care among the
elderly). Most interventions on the care/patient level (56/81) and on the system/policy-
maker (44/81). Primary interventions were the most common. Given the heterogeneity of
the interventions no concussions could be drawn. The meta-analysis remarked the lack of
early interventions measures included in secondary interventions [115].

Methods to improve oral
health among elderly

Figure 3. Methods to improve dental care among elderly.



J. Pers. Med. 2022, 12, 372

11 of 16

Oral health education provided to caregivers is important, it includes improving the
knowledge about oral health, dental hygiene, oral health, denture care, dental check-ups.
One study evaluating such interventions demonstrates that postintervention caretakers
had improved knowledge about oral health oral hygiene, denture care, use of fluorides
and importance of regular dental check-ups [116-119].

A study that evaluated the impact of dental health intervention included 151 patients
in the intervention group and 181 in the control groups. The intervention consisted in the
following instructions: dental hygiene instructions, denture hygiene instructions and
cleaning of the oral mucosa instruction. The instructions were given to the patient or to
the caregiver. The participants were examined after 6 months from the beginning of the
study in order to assess the dental health. Patients from the intervention group had a sig-
nificant reduction in the number of teeth with plaque (Estimate 2.6, 95% CI: 0.3; 4.8) and
improvement on cleanliness of dentures (OR 2.1, 95% CI: 0.7; 3.4) Those who brushed their
teeth less than twice daily had higher number of plaque teeth (Estimate 2.7, 95% CI: 0.3;
5.1). At the beginning of the study, 17 participants (15%) in the intervention group de-
clared problems in cleaning the mouth and dentures, mainly due to reduced dexterity,
reduced cognition and pain. After the intervention, this proportion increased to 21% (n =
28). In the control group, 20 participants (19%) reported the same problems (mainly de-
creased dexterity) in daily hygiene during both examinations [117]. Table 2 depicts the
main findings of systematic reviews that analyzed the impact of certain interventions for
improving oral health among the elderly.

The strong point of the study consists in the ample manner of the presentation of oral
health pathology and especially the many levels where it impacts the general health of
this category of population with a great reduction in general health. The review also pre-
sents details about the reasons why elders do not access oral health care services. Another
strong point of the study consists in the exposure of certain measures that can be taken for
the individual elder or the elderly community in order to increase the utilization of these
services and prevent further progression of dental pathology. The review is a narrative
one and this could be considered a limitation of the study compared to a meta-analysis,
however, because it is an extensive and systematic review, the reader can gain an insight
of the many faces of a complex thematic, the neglected dental pathology of the elders.

Table 2. Main findings of systematic reviews that analyzed the impact of certain interventions for
improving oral health among elderly.

Number of In- Type of

Auth in Findi Ref
uthors cluded Studies Study Main Findings eference
Fluori imi ial health- i
McGrath C Systematic uorlqe use, éntlmlcrobla agents use and health-care prf)Vlder
17 . education are important measures for oral health promotion ac- [120]
et.al Review . .
tivities for elderly people
Manchery N 4 SystematicSignificant improvement of certain oral health measures in de- [121]
et.al Review  mentia elderly following a carer oral health education program
Svstematic Oral health education was effective in improving the knowledge
Nakre P et.al 40 R}éview attitude and practice of oral health among elderly and in reduc- [122]
ing bleeding on probing, plaque index and caries progression
Most studies (64/81) found a statistically significant benefit of the
Gommez- Systematic intervention in elderly. Numerous mteerentlor? types e@ployed
. 81 . (e.g., professional oral healthcare, educational interventions, re- [117]
Rossi J et.al Review

storative treatment, fluoride application and, generally, denti-
frices, mouthwashes, chewing gums/food supplements)
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7. Conclusions

Dental pathology is complex among the elderly and as shown in the literature impact
the general health by inducing nutritional deficiencies, sarcopenia, weakening of the im-
mune system and increasing the cardiovascular risk. Numerous barriers, both active and
passive, related to dental care can be encountered in this population costs being among
them and lack of awareness by the elders of their dental pathology. Healthcare policy-
makers must implement programs that educate the elderly and the caregivers to improve
dental hygiene and refer the elder to a specialist but also dentist must be more informed
about the importance of dental health in this category of population. Primary and second-
ary prevention programs need to be implemented since data and information from the
literature demonstrates their efficacy in the prevention of edentulism, tooth decay, perio-
dontitis and improving quality of life. A collaboration between primary caregivers and
dentist is essential in achieving these goals.
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