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in individuals older than 60 years [4]. According to the 
global multi-country epidemiological survey and the WHO 
report, the prevalence of oral diseases in the elderly aged 
65 and above showed a significant increase, and the burden 
of disease was concentrated on dental caries, periodontal 
disease and tooth loss [2, 5]. For example, China’s fourth 
national oral health survey revealed a high prevalence of 
dental caries as 98% among the people aged 65–74 years, 
while 87.2% of the caries remained untreated [6]. Despite 
their high prevalence and heavy disease burden, oral health 
issues often receive insufficient attention in clinical prac-
tice. Therefore, in alignment with its Sustainable Develop-
ment Goals framework, WHO make a goal to implement 
comprehensive oral healthcare coverage in all member 
nations by 2030 [7].

Poor oral health can cause malnutrition, undermine com-
munication, decrease self-esteem and quality of life, espe-
cially in aging populations [2]. As people age, their oral 
health often deteriorates, leading to a host of other health 
issues. Tooth loss, for example, make it difficult to chew 
and digest food properly, leading to malnutrition. This, in 
turn, can weaken the immune system and increase the risk 
of chronic diseases. Moreover, oral health problems can 
affect a person’s ability to speak clearly, which may lead 
to social isolation and depression. Poor oral health can also 

Population ageing is a global phenomenon. The United 
Nations stated that the population of persons aged 65 years 
or over stands at 703  million globally in 2019, with this 
number expected to double to1.5 billion in 2050 [1]. The 
World Health Organization (WHO) highlighted the criti-
cal deterioration of oral health conditions worldwide. Oral 
diseases have emerged as one of the most prevalent non-
communicable diseases (NCDs) worldwide, with a high 
global average prevalence of 45%, affecting an estimated 
3.5 billion people [2]. According to the 2021 Global Burden 
of Disease study, oral disorders ranked 11th among Level 
3 causes of global disability, with a 3.69 billion (3.4–4.0) 
prevalent cases and 3.74 billion (3.31–4.22) incident cases 
globally, causing 23.2  million (95% UI 13.8–35.0) Years 
Lived with Disability(YLDs) [3]. With the acceleration 
of global aging, oral health issues among the older adults 
have become increasingly prominent. In 2019, oral disor-
ders accounted for 8.9 million disability-adjusted life-years 

	
 Lin Kang
kangl@pumch.cn

1	 Department of Geriatrics, Peking Union Medical College 
Hospital, Chinese Academy of Medical Sciences & Peking 
Union Medical College, Beijing 100730, China

Abstract
Oral diseases have emerged as one of the most prevalent non-communicable diseases (NCDs) worldwide, with a high 
global average prevalence of 45%, affecting an estimated 3.5 billion people globally. With the acceleration of global aging, 
oral health issues among the older adults have become increasingly prominent. According to the global multi-country 
epidemiological survey and the WHO report, the prevalence of oral diseases in the elderly aged 65 and above showed a 
significant increase, and the burden of disease was concentrated on dental caries, periodontal disease and tooth loss. This 
article synthesizes recent epidemiological data on the rising prevalence of oral health problems in older adults(aged ≥ 65), 
including inflammatory or non-inflammatory oral diseases, such as dental caries, periodontal disease, tooth loss, oral 
cancer, dry mouth and dysphagia, illustrates their multidirectional connections with systemic health, their risk factors and 
prevention, finally advocates for integrating oral health into holistic geriatric care frameworks.

Keywords  Epidemiology · Oral health · Risk factor · Prevention · Older adult

Received: 27 March 2025 / Accepted: 10 June 2025
© The Author(s) 2025

Epidemiology of oral health in older adults aged 65 or over: 
prevalence, risk factors and prevention

Xiao Huang1 · Lin Kang1 · Jianghan Bi1

1 3

https://doi.org/10.1007/s40520-025-03110-8
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-025-03110-8&domain=pdf&date_stamp=2025-6-19


Aging Clinical and Experimental Research          (2025) 37:193 

impact self-esteem, as missing teeth or bad breath can make 
a person feel self-conscious. Research has revealed that 
older adults frequently experience oral health problems, 
such as dental caries, periodontal disease, oral cancer, dry 
mouth, subjective difficulties in eating and swallowing, etc 
[8–10]. These issues can contribute to frailty, sarcopenia, 
cognitive decline, reduced physical and social functioning, 
diminished quality of life, and increased mortality among 
older adults [11–14]. Recent research have identified the 
multifaceted links between oral health and general health. 
Systemic diseases affect oral health either directly through 
pathological pathways or indirectly through behavioral 
changes associated with diseases or treatments. Poor oral 
health also have an impact on general health [15]. A recent 
study published in The Lancet Healthy Longevity revealed 
that poor oral health in older adults is associated with an 
elevated risk of functional impairment and mortality, with 
the role of chewing ability being particularly highlighted 
[16]. Improved oral health through disease prevention and 
health promotion not only supports better general health in 
older adults but also significantly boosts their quality of life.

To enhance public awareness regarding oral health in the 
elderly population, this article synthesizes recent epidemio-
logical data on the rising prevalence of oral health prob-
lems in older adults(aged ≥ 65), including inflammatory or 
non-inflammatory oral diseases, such as dental caries, peri-
odontal disease, tooth loss, oral cancer, dry mouth and dys-
phagia, illustrates their multidirectional connections with 
systemic health, their risk factors and prevention, finally 
advocates for integrating oral health into holistic geriatric 
care frameworks.

Method

The literature search was conducted utilizing medical jour-
nal database as PubMed, from 2015 to 2025 February 23, 
covering the past 10 years. Search strategies is detailed in 
Appendix 1. Read the article title and abstract to confirm 
whether the article is relevant to the topic. If relevant, the 
full article text was downloaded for further reading. The 
Only studies published in English or translated into Eng-
lish were reviewed. More than 6000 articles were reviewed, 
among which,165 full-text were read.

Definition of oral health

In 2016, the FDI World Dental Federation expanded the 
definition of oral health, shifting from a sole focus on dis-
ease status to a more comprehensive perspective. This new 
definition includes the capacity to speak, smile, smell, taste, 
touch, chew, swallow, and express a spectrum of emotions 

through facial expressions with self-assurance and free from 
pain or discomfort [17]. Oral health is linked to adverse 
outcomes, which fall into four categories: worsening oral 
health status; reduced oral motor function; disorders related 
to chewing, swallowing, and saliva; and oral pain [10]. 

Prevalence of global oral health in older adults

Dental caries

Oral diseases impact billions globally, and untreated dental 
caries is the most prevalent problem worldwide. Accord-
ing to the 2022 the estimated global average prevalence 
of permanent teeth caries is 29%, translating to over 2 bil-
lion cases. It is expected that low-middle-income countries 
(816 million) and high-middle-income countries (690 mil-
lion) have the highest number of cases, and middle-income 
countries accounts for 75%. Prevalence varies from differ-
ent regions, with an estimated 25% in the Western Pacific 
Region and as high as 34% in the European Region [2]. 
The DMFT index (Decayed, Missing, and Filled Teeth) 
is the most widely used system for assessing the status of 
dental caries in individuals [18]. Population-based surveys 
demonstrate a high caries experience among older adults, 
with DMFT ≥ 20 [19–25]. Emerging evidence highlights a 
transition in the burden of untreated dental caries shifting 
from pediatric to adult populations, with tri-modal preva-
lence peaks observed at ages 6, 25, and 70 years [26]. A 
recent multinational meta-analysis by R. Borg-Bartolo’s 
team synthesizes epidemiological evidence on the preva-
lence of dental caries among middle-aged and older adults 
(≥ 45 years) in community settings. It revealed a prevalence 
estimate of 45%, demonstrating significant intercontinen-
tal variation: Europe (17%), North America (29%), South 
America (42%), Africa (48%), and Asia-Oceania (53%). 
Peak caries burden was observed in the 65–74 age cohort 
[27]. Longitudinal surveillance data from the National Insti-
tutes of Health (NIH), showed a decline of the incidence 
of dental caries among adults ≥ 65 years from the early 
1970s up to 1999–2004, encompassing both restored and 
active lesions. However, the prevalence remains significant 
despite this decrease, with 93% of seniors (≥ 65y) and 92% 
of adults (20-64y) exhibiting decay experience, regardless 
of treatment status [28]. From 1990 to 2019, the global age-
standardized prevalence of untreated caries in permanent 
and deciduous teeth decreased by 3.6% (2.6–4.5%) and 
3.0% (1.3–4.9%), respectively [29]. Root caries prevalence 
among older adults remains underreported in the current 
literature, with the lowest value being 14.4% in Spain, fol-
lowed by 24.0% in Belgium, 28% in Germany, 28.4% in 
Turkey, and 38.3% in Greece [21]. The prevalence of root 
caries among community-dwelling older adults ranges from 
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53.3 to 62.0%. Furthermore, root caries incidence per per-
son is 35.9% per year and 52.3% per six years [30]. 

Periodontal disease

Periodontitis is an inflammatory disease, manifests as a host-
microbe dysregulation syndrome with an adverse impact on 
systemic health. Severe periodontitis has emerged as a grow-
ing global health challenge, with its disease burden demon-
strating a marked escalation in recent decades. Among the 
prevalent oral diseases, global prevalence data reveals that 
untreated caries in permanent teeth tops the list, affecting 
approximately 2  billion individuals, closely followed by 
severe periodontal disease, which affects around 1  billion 
people [2]. Even though dental caries accounts for the most 
cases among oral diseases, periodontal disease results in a 
greater number of DALYs (Disability-Adjusted Life Years) 
compared to dental caries, indicating a significant rise in the 
incidence of severe periodontal conditions [3]. NHANES 
2009–2012 estimated that about 70% of the U.S. adults 
aged 65years and older had periodontitis [31]. In 2019, there 
were 1.1 billion (95% UI: 0.8–1.4 billion) prevalent cases of 
severe periodontitis worldwide. The age-standardized prev-
alence rate was 13,109 (9993–16,385) per 100,000 persons. 
The largest percentage increase in the number of prevalent 
cases of severe periodontitis was noted among population 
aged 70–74 years (female: 129.72% [124.42–136.50%], 
male: 145.97% [142.16–150.80%]).From 1990 to 2019, the 
global age-standardized prevalence of severe periodontitis 
increased by 8.44% (range: 6.62–10.59%), with dispropor-
tionately higher rates observed in less developed countries 
and regions [32]. 

Tooth loss

Tooth loss is an important marker indicating the oral health 
status of a community, and reveals the history of oral and 
dental conditions during one’s lifespan. Nevertheless, the 
incidence of tooth loss rises with advancing age. The 2018 
Adult Dental Health Survey indicated that the average num-
ber of natural teeth declines with increasing age. The pro-
portion of having functional dentition (commonly defined as 
≥ 21 teeth) decreases from 50% in adults aged 75–84 years to 
32% aged 85 or over [33]. Globally, tooth loss is widespread 
and exhibits significant differences across various coun-
tries, age groups, and socioeconomic statuses. From 1999 
to 2000 through 2017–2018, the age-adjusted prevalence of 
complete tooth loss in United States decreased from 29.9 to 
13.1%. The prevalence of complete tooth loss among adults 
aged 65 and over was 12.9% in 2015–2018 [34]. In 2019, 
nearly half of the elderly people were complete edentulism 
in Iran [35]. Recently, the Singapore Longitudinal Aging 

Study (2009–2015) with 4990 samples shows that incidence 
of functional dentition loss demonstrated a significant abso-
lute increase from 74.6 to 89.9% in the past 6 years [36]. 

Oral cancer

Oral malignancies (ICD-10 C00-C06) predominantly mani-
fest as squamous cell carcinomas originating from the strati-
fied epithelium of specific anatomical sites: labial mucosa 
(C00), lingual epithelium (C01-C02), gingival surfaces 
(C03), oropharyngeal floor (C04), and palatal structures 
(C05), with C06 encompassing other specified oral cavity 
subsites [37]. There were estimated 377,713 new numbers 
and 177,757 deaths from lip and oral cavity cancers globally 
according to the Global Cancer Statistics 2020. Lip and oral 
cavity cancer was estimated to rank the 16th most common 
type of cancer [38]. Based on the data from Global Burden of 
Disease study 2021, there were 422,000 incident cases (95% 
UI 390000–450000), 208,000 deaths (190000–224000), and 
5.87  million (5.32–6.35) DALYs due to lip and oral cav-
ity cancer globally [3]. The incidence and mortality rates of 
oral malignancies differ from geographic region, age, and 
gender. The South-East Asia Region rank most compared 
with other WHO regions, with incidence rates of 26.1 per 
100,000 in men/9.0 per 100,000 in women and mortality 
rates of 14.4 per 100,000 in men/5.1 per 100,000 in women, 
which almost double the global average. Age-standardized 
incidence rates (ASIR) demonstrate a 2.62-fold male pre-
dominance (13.1 vs. 5.0 per 100000 person-years), paral-
leled by a double mortality rate ratios (MRR), persisting 
across WHO subregions [2]. Globally, there were estimated 
389,800 oral cancer cases in 2022, 30.8% (95% UI 29.6–
31.9) of which were attributable to smokeless tobacco or 
areca nut consumption [39]. Trends vary, with incidence 
rates of lip cancer continuing to decline for both men and 
women. Similarly, mouth cancer rates are on the decline for 
males, but in certain populations, an increase in rates among 
females has been noted [40]. 

Dry mouth(Xerostomia)

Saliva serves as a critical biological regulator of oropharyn-
geal homeostasis, functioning as a viscoelastic secretion, 
containing a variety of electrolytes, peptides, glycoproteins, 
enzymes, immunoglobulin A, amines, and leucocytes. It 
maintains mucosal hydration, provides mechanical protec-
tion against abrasive/erosive challenges and lubricates dur-
ing mastication, deglutition, and phonation. The buffering 
effect of saliva, which is crucial, effectively prevents tooth 
demineralization [41]. Xerostomia, the subjective feeling of 
dry mouth, is a symptom associated with alterations in the 
quality and quantity of saliva. It is related to poorer oral 
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finding that 2341 (39.4%) were identified with dysphagia 
[51]. 

Pulp and periapical diseases

Untreated dental caries has been consistently associated 
with dental infections [52]. The pulp tissue responds to 
bacteria via an inflammatory process. The intensity and 
duration of the irritant, along with the host’s resistance, 
determines whether the pulp tissue pathology results in 
reversible inflammation or progresses to severe, irreversible 
inflammation that can lead to necrosis. The acute or chronic 
inflammatory response observed in periapical tissues is typ-
ically attributed to bacterial toxins and bacteria infiltrating 
these areas via the apical foramen. Irreversible pulpitis and 
chronic apical periodontitis proved to be the most prevalent 
pulp and periapical pathologies, accounting for 34.58% and 
34.89% respectively [53]. However, the prevalence of pulp 
and periapical diseases in older adults is less reported.

Association with general health

Oral health is closely related to general health.

Systemic disease

Research has found the relationship between oral disease 
and chronic diseases such as cardiovascular, diabetes, cere-
brovascular, and respiratory diseases, sharing some com-
mon biological pathogenesis [54]. Several studies show that 
professional oral care significantly lower the risk of aspira-
tion pneumonia and reduce the likelihood of morbidity and 
mortality associated with it by up to 67% in hospitals and 
community settings [55, 56]. Evidences show there is a bidi-
rectional link between type 2 diabetes and periodontitis [57, 
58]. Numerous epidemiological studies have consistently 
demonstrated a link between periodontitis, metabolic syn-
drome, and obesity [59]. In a recent review, a total of 294 
meta-analyses were evaluated, encompassing 856 compari-
sons. Out of these, 59 associations were identified as hav-
ing strong evidence, supporting a bidirectional association 
of oral diseases with systemic non-communicable diseases 
(NCDs). Periodontitis contributed most significantly to the 
associations with NCDs and markers, followed by tooth loss 
and edentulism [60]. A population-based study conducted in 
Korea analyzed data from 247,696 healthy adults aged 40 
years or older who had participated in an oral health screen-
ing program and had no history of major cardiovascular 
events. With a median follow-up of 9.5 years, the research 
revealed that individuals with periodontal disease, more 
dental caries, or greater tooth loss had an increased risk of 
cardiovascular events. Brushing teeth one more time per 

health related quality [42]. The prevalence of xerostomia is 
rising due to the increasing aging population, the effects of 
some systemic diseases (such as rheumatoid arthritis, uncon-
trolled HIV disease, Sjögren’s syndrome, and diabetes mel-
litus), clinical treatment(such as radiotherapy-induced), and 
commonly-prescribed medications that reduce saliva pro-
duction [8, 41]. The Newcastle 85 + Study with the 853 par-
ticipants reports that 57% experienced dry mouth symptoms 
[11]. A cross-sectional study of 1226 long-term care resi-
dents (mean age 83.9years) founds that the greater number 
of medications, the higher the overall risk of medication-
related dry mouth [43]. Aging-related degeneration of oral 
mucosa and salivary gland function has been studied exten-
sively [44]. Polypharmacy emerges as a primary etiologic 
driver of hyposalivation in older adults. A cross-sectional 
study consisted of 1226 nursing home residents with a mean 
age of 83.9 years (SD 8.5) shows a high level of medica-
tion use. The mean number of medications per person was 
9.0 (SD 3.6, range 0–23, median 9.0). Notably, 49.6% of 
prescribed drugs exhibited hyposalivatory potential, aver-
aging 4.5 medications per resident (SD 2.2, range 0–15, 
median 4.0) [43]. Similarity, a national population-based 
survey of older adults in New Zealand revealed widespread 
polypharmacy, with over 50% participants prescribed 5–9 
medications and 20% receiving ≥ 10 medications. Xero-
stomia prevalence (29.4%; 95%CI 26.5–32.5) was higher 
among the latter. After controlling for age and sex, xerosto-
mia prevalence was higher among people who taking any 
antidepressant (1.45%;95%CI 1.14–1.86), taking a tricyclic 
antidepressant and either a steroid(2.33%;95%CI 1.65–
3.29) or an anticholinergic(1.67%; 95%CI 1.15–2.43),tak-
ing a bronchodilator without taking prophylactic aspirin 
(1.67%;95%CI 1.05–2.65) [45]. 

Dysphagia

The incidence of dysphagia differs with the type of infor-
mation source (selfreported or formal assessments) and the 
underlying cause, age, setting (such as hospital, institution 
or community). In general, the prevalence of oropharyngeal 
dysphagia falls between 6% and 50% [46]. Dysphagia is 
a common symptom in older adults with a prevalence of 
9–33% [47, 48]. A national representative longitudinal pop-
ulation study, which tracks 51,338 Canadians over the age 
of 45, reports an 10.6% overall prevalence of self-reported 
swallowing difficulties, and this rate increased to 13.7% 
after 3 years [49]. Christopher Adkins et al. performed a 
population-based survey of more than 31,000 adults (median 
age 46.5 ± 15.7) in USA, 4998 respondents (16.1%) reported 
experiencing dysphagia [50]. Another epidemiological Sur-
vey from China, includes 5943 persons aged 65 years older, 
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having fewer teeth is linked to an increased risk of fractures 
and lower bone mineral density, while periodontal disease 
is associated with a higher likelihood of osteoporosis and 
reduced bone mineral density [74]. 

Key risk factors

The WHO Global Oral Health Status Report states that oral 
health and other noncommunicable diseases share a set of 
key modifiable risk factors, such as all forms of tobacco 
use, harmful alcohol use, unhealthy diets, physical inactiv-
ity and environmental pollution [2]. Here, we aim to con-
duct an in-depth analysis of risk factors for oral health from 
the perspective of aging, focusing on two major dimensions: 
biological and sociobehavioral perspectives.

Biological factors

Age-related changes, such as immunosenescence, deteriora-
tion of oral mucosa/salivary gland function, and oral micro-
biota imbalance, play a critical role in the development of 
dental caries and periodontal disease among older adults. 
Aging is characterized by systemic chronic inflammation, 
coupled with cellular senescence, immunosenescence, 
organ dysfunction, and age-related diseases [78]. Senescent 
cells secrete the senescence-associated secretory pheno-
type (SASP), which fuels chronic inflammation and causes 
neighboring normal cells to become senescent. Meanwhile, 
chronic inflammation speeds up the aging of immune cells, 
weakening their function and ability to remove senescent 
cells and inflammatory mediators. This interplay establishes 
a detrimental feedback loop, perpetuating both inflamma-
tion and senescence [79]. Immune senescence refers to the 
process of altered immune functioning that accompanies 
increasing age. It is considered that immune senescence 
results in increased susceptibility of older adults to infec-
tions. There is evidence that immune senescence plays a 
role in the pathogenesis of periodontitis and dental caries 
[80]. A.P. Colombo et al. introduces the aging-associated 
molecular mechanisms in oral tissues and cells in their 
recent article, providing a better understanding of oral tis-
sue/cell homeostasis and immune responses during our life 
span [81]. Dysbiotic oral microbial communities have been 
shown by recent studies to emerge and persist, mediating 
inflammatory pathology not only locally but also at distant 
sites [82]. With aging, the oral mucosa demonstrates a loss 
of elastic fibers and thickening and disorganization of colla-
gen bundles in the connective tissue. The mucosa becomes 
less resilient, and this, accompanied by a reduction in the 
microvasculature, leads to impaired wound healing [83]. 

day was linked to a 9% lower risk of cardiovascular events 
after adjusting for multiple variables. Additionally, regular 
dental visits for professional cleaning (once a year or more) 
were found to reduce cardiovascular risk by 14% [61]. 

Emotion and cognition

A longitudinal Study in Older Japanese finds that oral health 
issues predict an increase in risk of depressive symptoms 
[62]. Another cross-sectional and prospective cohort study 
including 305,188 participants from the UK Biobank, 
showed that periodontal disease was associated with depres-
sion and/or anxiety (OR: 1.79, 95% CI: 1.73–1.86) [63]. 
Emerging evidence support the link between oral health 
and cognitive impairment or dementia [64, 65]. Recently, 
Professor Wu Bei’s team published a commentary in The 
Lancet discussing oral health as a modifiable risk factor in 
dementia prevention, exploring the association between oral 
health and dementia risk, as well as its potential in preven-
tion strategies [66]. In a meta-analysis of 14 longitudinal 
studies covering 34,074 adults aged 60 and older, research-
ers found a remarkable dose–response relationship: for 
every additional missing tooth, the risk of cognitive impair-
ment increased by 1.4%, and the risk of a dementia diagno-
sis rose by 1.1% [67]. 

Geriatric syndrome

Oral health issues also have been confirmed to be associ-
ated with geriatric syndromes such as malnutrition, sarco-
penia, and physical frailty [68–70]. Vittorio Dibello et al. 
conducted a systematic review focusing on the relationship 
between oral health factors and frailty in the elderly popu-
lation (> 60 years). The study revealed that deteriorating 
oral health, particularly having few remaining teeth, was 
most closely linked to frailty. Other factors, such as dimin-
ished oral motor skills (including chewing function, oral 
diadochokinesis, and occlusal force) and disorders related 
to chewing, swallowing, and saliva production (especially 
chewing difficulties), were less common but still consid-
ered associated with frailty [71]. Among the 7,557 partici-
pants in a English longitudinal study of aging, compared 
to individuals with 20 or more teeth, change in frailty over 
time was significantly higher among those with less than 20 
teeth: 10–19 teeth (β: 0.249, 95%CI:0.116–0.382), and 1–9 
teeth (β: 0.238, 95%CI:0.053–0.423) and being edentate (β: 
0.286, 95%CI:0.106–0.465) when adjusting for co-variates. 
Individuals with fewer than 20 teeth, including denture 
users, experienced a significantly higher rise in frailty over 
time [72]. What’s more, emerging studies have shed light on 
the mutual influence between bone mineral density disor-
ders and oral health [73]. Vittorio Dibello et al. founds that 
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similar to the results of other studies such as those conducted 
in India and Turkey in which deficient levels of oral hygiene 
were also reported [88]. A systematic review suggests that 
older adults with dementia have poor oral hygiene, result 
in high levels of gingival bleeding, periodontitis, plaque, 
and assistance for oral care [89]. Lip and oral cavity can-
cers rank as the third most common tobacco-related can-
cers, with approximately one quarter of oral cancer cases 
linked to harmful alcohol consumption. The combination 
of these two risk factors significantly heightens the risk of 
oral cavity cancers [2, 90, 91]. Globally, it is reported that 
approximately one-third of oral cancer cases are linked to 
the consumption of smokeless tobacco or areca nuts [39]. 
A study suggests redefining the non-communicable disease 
framework to a 6 × 6 approach, highlights the importance 
of sugar as a risk factors [92]. Restriction of free sugar was 
shown to be associated with reduced gingival inflammation 
and dental caries, national and international dietary guide-
lines advocate for reduced free sugar intake among the gen-
eral population [93, 94]. Table 1.

Prevention and intervention strategies

Pubic health policy

The 8020 Campaign was launched in 1989 by Japan’s Min-
istry of Health and Welfare and the Japan Dental Associa-
tion, with a lifelong approach aimed at preventing tooth 
loss. The objective was to ensure that individuals retained 
at least 20 of their natural teeth by the age of 80, thereby 
maintaining their nutritional and social well-being [95]. In 
2019, China launched the Healthy Mouth Action Program 
(2019–2025) to improve oral health, especially among older 
adults. It highlights the need to understand how oral health 

Sociobehavioral factors

Loneliness and social isolation have been recently recog-
nized as an important social determinants of health that can 
potentially negatively affect health and quality of life among 
older adults [26]. For older adults living in congregate long 
term care settings, loneliness is a common phenomenon, 
while loneliness among community-dwelling older adults 
ranges from 19 to 29% [84]. Recent research reports that 
loneliness was associated with more risk factors and poorer 
oral health outcomes [85]. Older adults exhibit height-
ened vulnerability to micronutrient deficiencies, impact-
ing both their physical capabilities and social integration. 
Polypharmacy amplifies this susceptibility by disrupting 
drug-nutrient-microbiome crosstalk—particularly through 
pharmacokinetic interactions affecting nutrient absorption 
and microbial ecology. This dysregulation predisposes to 
complex comorbidities, including systemic inflammatory 
cascades and accelerated oral pathologies such as caries 
progression [86]. Meanwhile, lifestyle patterns compound 
oral biological vulnerabilities, such as oral hygiene neglect, 
tobacco/alcohol use and unhealthy dietary. Dental enamel, 
the outermost mineralized layer of teeth composed predom-
inantly of hydroxyapatite, is inherently prone to demineral-
ization under acidic conditions. Oral hygiene interventions 
target the suppression of cariogenic biofilms by disrupting 
acidogenic bacteria—primarily Streptococcus mutans and 
Lactobacilli—that metabolize fermentable carbohydrates 
into organic acids, thereby initiating enamel breakdown [83]. 
The Dehgolan prospective cohort study (DehPCS) includes 
a total of 3,996 individuals aged 35–70 years, showing sub-
optimal oral hygiene with only 13.21% reported flossing 
regularly and 43.17% brushed less than daily [87]. Half of 
Salvadoran older adults have “Poor or Very Poor” hygiene, 

Table 1  Summarizes the prevalence of dental caries, periodontal disease and tooth loss in older adults
Prevalence of Oral health in Older Adults

study prevalence
Dental caries R. Borg-Bartolo et al. [27] 45% in middle-aged and older adults (≥ 45 years); Europe (17%), North America (29%), 

South America (42%), Africa (48%), and Asia-Oceania (53%);Peak caries burden was 
observed in the 65–74 age cohort.

China’s fourth national oral 
health survey [6]

A high prevalence of 98% among the people aged 65–74 years, while 87.2% of the caries 
remained untreated.

National Institutes of Health 
(NIH)(28)

93% of seniors (≥ 65years) exhibiting decay experience.

Carvalho JC et al. [21] Root caries prevalence:14.4% in Spain, followed by 24.0% in Belgium, 28% in Germany, 
28.4% in Turkey, and 38.3% in Greece.

Periodontal 
disease

NHANES 2009–2012 [31] 70% of the U.S. adults (≥ 65years) had periodontitis.
Chen et al. [32] From 1990 to 2019, the global age-standardized prevalence of severe periodontitis increased 

by 8.44%; the largest percentage increase was noted among population aged 70–74 years.
Tooth loss 2018 Adult Dental Health 

Survey [33]
The proportion of having functional dentition (commonly defined as ≥ 21 teeth) decreases 
from 50% in adults aged 75–84 years to 32% aged 85 or over.

Fleming E et al. [34] The prevalence of complete tooth loss among adults (≥ 65years) was 12.9% in 2015–2018.
Singapore Longitudinal Aging 
Study (2009–2015) [36]

The incidence of functional dentition loss demonstrated a significant absolute increase from 
74.6–89.9%.
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and regard oral health as a critical factor in determining the 
health status of the elderly [105]. As an upstream risk fac-
tor for malnutrition, ICOPE highlights the significance of 
oral health maintenance. By strengthening oral hygiene 
education, promoting proper brushing, regular use of den-
tal floss and mouthwash, and routine dental check-ups, it 
is possible to prevent and manage oral frailty effectively, 
thereby enhancing the quality of life and overall health of 
older adults.

As a key factor to healthy longevity, oral health must be 
prioritize [7, 106]. Future efforts require interdisciplinary 
collaboration, integrating geriatrics and dental medicine, to 
optimize oral health management models in long-term care 
settings, particularly for frail older people with complex 
comorbidities (Figs. 1, 2, and 3)

Conclusion

Dental caries, periodontal disease, tooth loss, oral cancer, 
dry mouth and dysphagia are among the most common oral 
issues encountered by older adults. It showed a high prev-
alence of oral diseases in the elderly aged 65 and above. 
The oral health of older adults is susceptible to multiple 
influencing factors, encompassing age-related shifts like 
immunosenescence, the degeneration of oral mucosal tis-
sue and salivary gland function, as well as disruptions in 
the equilibrium of the oral microbiome. Additionally, social 
and behavioral elements contribute significantly, including 
feelings of loneliness, the complexities of taking multiple 
medications, and alterations in lifestyle routines.

The main advantage of this article is that it provides valu-
able epidemiological data on the prevalence of oral health 
issues in older adults. It effectively illustrates the connec-
tion between oral and systemic health, highlighting the 
importance of this often overlooked aspect of geriatric care. 
Moreover, the article conducts a comprehensive analysis of 
the various risk factors affecting oral health in the elderly, 
offering a deeper understanding from an aging perspec-
tive. Finally, it advocates for the integration of oral health 
into more holistic geriatric care frameworks, emphasizing 
the need for a more comprehensive approach to elderly 
healthcare.

The article has shortcomings. It lacks a methodological 
framework, relying solely on one database with possibly 
insufficient literature review. In epidemiology, it omits com-
parative data across senior age groups and barely explores 
other relevant factors, which limits its depth of insight and 
analysis.

impacts overall well-being and promotes efforts to increase 
public awareness of oral health [96]. In Australia, the Senior 
Smiles initiative facilitates the integration of skilled den-
tal practitioners, encompassing dental hygienists and oral 
health therapists, into residential aged care facilities, to pro-
vide risk assessments, care plans and referral pathways for 
advanced treatment needs [97]. Recently, a study assessed 
the practicality and effectiveness of introducing an Oral 
Health Promotion Program (OHPP) in nursing homes. The 
results showed that the OHPP significantly boosted the oral 
health and daily functioning of the elderly, increasing the 
proportion of healthy mouths from 29.8 to 67.8%. It sug-
gested that an oral health promotion program combining 
health education and behavioral interventions is an effec-
tive measure for nursing homes to improve the periodontal 
health of older adults [98]. 

Individual intervention

Regular dental check-ups, proper brushing and flossing 
techniques, and a balanced diet rich in vitamins and min-
erals can all play a significant role in improving and pre-
serving oral health in this vulnerable population. Consistent 
tooth brushing and professional dental cleanings have been 
demonstrated to lower the risk of periodontal diseases, den-
tal caries, and tooth loss [99, 100]. There was widespread 
consensus that brushing one’s teeth at least twice daily is 
essential, particularly before bedtime and at least once more 
in the daytime, to eliminate plaque and to sustain an optimal 
fluoride level during daylight hours. Keeping fluoride lev-
els in the mouth elevated both during the day and night has 
been demonstrated to be crucial in preventing dental caries 
[101]. 

Challenges and prospects

With the rapid aging of the population, oral frailty as an 
emerging concept was introduced in Japan in 2013,which 
means “decline of oral function associated with aging” 
[102]. Oral frailty represents a transitional phase in oral 
function that lies between optimal “healthy mouth” condi-
tions and the “decline of oral function”. It is marked by the 
gradual accumulation of minor declines in oral function, 
such as tooth loss and difficulties in eating and communicat-
ing, thereby increasing the risk of impaired oral functional 
capacity [103]. Oral frailty can be assessed without the need 
for a dental health professional, defined as having at least 
two of the Oral Frailty 5-item Checklist (OF-5): (i) fewer 
teeth, (ii) difficulty chewing, (iii) difficulty swallowing, (iv) 
dry mouth, and (v) low articulatory oral motor skills [104]. 
The ICOPE (Integrated Care for Older People) guidelines 
emphasize the significance of regular oral health evaluations 
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Fig. 2  Illustrates how poor oral health is connected to malnutrition, sarcopenia, and frailty [68–70, 75–77]. 

 

Fig. 1  Illustrates the bi-directional links between poor oral health and overall health

 

1 3

  193   Page 8 of 12



Aging Clinical and Experimental Research          (2025) 37:193 

3.	 Global incidence (2024) prevalence, years lived with disability 
(YLDs), disability-adjusted life-years (DALYs), and healthy life 
expectancy (HALE) for 371 diseases and injuries in 204 coun-
tries and territories and 811 subnational locations, 1990–2021: a 
systematic analysis for the global burden of disease study 2021. 
Lancet 403(10440):2133–2161

4.	 GBD 2019 Diseases and Injuries Collaborators (2020) Global 
burden of 369 diseases and injuries in 204 countries and territo-
ries, 1990–2019: a systematic analysis for the global burden of 
disease study 2019. Lancet 396(10258):1204–1222

5.	 Jiang CM, Chu CH, Duangthip D, Ettinger RL, Hugo FN, Kettra-
tad-Pruksapong M et al (2021) Global perspectives of oral health 
policies and oral healthcare schemes for older adult populations. 
Front Oral Health 2:703526

6.	 Xing W (2018) Fourth National oral health survey Report(Chinese 
Edition). People’s Health Publishing House

7.	 Patel J, Wallace J, Doshi M, Gadanya M, Ben Yahya I, Roseman 
J et al (2021) Oral health for healthy ageing. Lancet Healthy Lon-
gev 2(8):e521–e527

8.	 Dolan TA, Monopoli MP, Kaurich MJ, Rubenstein LZ (1990) 
Oral diseases in older adults. J Am Geriatr Soc 38(11):1239–1250

9.	 Murray Thomson W (2014) Epidemiology of oral health condi-
tions in older people. Gerodontology 31(s1):9–16

10.	 Dibello V, Lobbezoo F, Lozupone M, Sardone R, Ballini A, 
Berardino G et al (2023) Oral frailty indicators to target major 
adverse health-related outcomes in older age: a systematic review. 
Geroscience 45(2):663–706

11.	 Albani V, Nishio K, Ito T, Kotronia E, Moynihan P, Robinson 
L et al (2021) Associations of poor oral health with frailty and 
physical functioning in the oldest old: results from two studies in 
England and Japan. BMC Geriatr 21:187

12.	 Lim N, Lee D, Shin SY, Won CW, Kim M (2024) Association 
between number of functional teeth and physical function among 
community-dwelling older adults: Korean frailty and aging 
cohort study. BMC Geriatr 24:1024

13.	 Tanaka T, Takahashi K, Hirano H, Kikutani T, Watanabe Y, Ohara 
Y et al (2018) Oral frailty as a risk factor for physical frailty and 
mortality in Community-Dwelling elderly. J Gerontol Biol Sci 
Med Sci 73(12):1661–1667

14.	 Wu B, Fillenbaum GG, Plassman BL, Guo L (2016) Association 
between oral health and cognitive status: A systematic review. J 
Am Geriatr Soc 64(4):739–751

Supplementary Information  The online version contains 
supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​0​5​2​0​-​0​
2​5​-​0​3​1​1​0​-​8.

Author contributions  XH read the literature and wrote the manu-
scripts. LK revised the versions. JHB contributed to some of the mech-
anism maps.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
which permits any non-commercial use, sharing, distribution and 
reproduction in any medium or format, as long as you give appropri-
ate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if you modified the licensed 
material. You do not have permission under this licence to share 
adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Cre-
ative Commons licence, unless indicated otherwise in a credit line to 
the material. If material is not included in the article’s Creative Com-
mons licence and your intended use is not permitted by statutory regu-
lation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit ​
h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​r​g​​/​l​i​​c​e​n​​s​e​s​/​​b​y​​-​n​c​-​n​d​/​4​.​0​/.

References

1.	 World Population Ageing 2019| Population Division [Internet]. 
[cited 2025 May 13]. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​u​​n​.​o​​r​g​/​d​​e​v​e​​l​o​
p​​m​e​n​​t​/​d​​e​s​a​/​​p​d​​/​n​e​​w​s​/​w​​o​r​l​​d​-​p​​o​p​u​​l​a​t​​i​o​n​-​​a​g​​e​i​n​g​-​2​0​1​9​-​0

2.	 Global oral health status report towards universal health coverage 
for oral health by 2030 [Internet]. [cited 2025 Jan 1]. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​/​​p​u​b​​l​i​c​​a​t​i​​o​n​s​​/​i​/​i​​t​e​​m​/​9​7​8​9​2​4​0​0​6​1​4​8​4

Fig. 3  Illustrates the connections between aging, oral microbiota dysbiosis, and systemic diseases

 

1 3

Page 9 of 12    193 

https://doi.org/10.1007/s40520-025-03110-8
https://doi.org/10.1007/s40520-025-03110-8
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.un.org/development/desa/pd/news/world-population-ageing-2019-0
https://www.un.org/development/desa/pd/news/world-population-ageing-2019-0
https://www.who.int/publications/i/item/9789240061484


Aging Clinical and Experimental Research          (2025) 37:193 

32.	 Global regional and national burden of severe periodontitis, 
1990–2019: An analysis of the Global Burden of Disease Study 
2019 - Chen– 2021 - Journal of Clinical Periodontology - Wiley 
Online Library [Internet]. [cited 2025 Feb 11]. Available from: ​h​
t​t​p​​s​:​/​​/​o​n​l​​i​n​​e​l​i​​b​r​a​r​​y​.​w​​i​l​e​​y​.​c​​o​m​/​​d​o​i​/​​​h​t​​t​p​s​:​​/​/​d​​o​i​.​​o​r​g​/​1​0​.​1​1​1​1​/​j​c​p​e​.​1​3​
5​0​6

33.	 Emami E, de Souza RF, Kabawat M, Feine JS (2013) The impact 
of edentulism on oral and general health. Int J Dent 2013:498305

34.	 Fleming E, Afful J, Griffin SO (2020) Prevalence of tooth loss 
among older adults: united states, 2015–2018. NCHS Data Brief 
(368):1–8

35.	 Rabiei M, Masoudi Rad H, Homaie Rad E, Ashourizadeh S 
(2019) Dental status of the Iranian elderly: A systematic review 
and meta-analysis. J Invest Clin Dent 10(4):e12459

36.	 Investigating the causal effect of cognition on the self-reported 
loss of functional dentition using marginal structural models: The 
Panel on Health and Ageing of Singaporean Elderly study [Inter-
net]. [cited 2024 Dec 29]. Available from: ​h​t​t​p​​s​:​/​​/​o​n​l​​i​n​​e​l​i​​b​r​a​r​​y​.​w​​i​
l​e​​y​.​c​​o​m​/​​d​o​i​/​​e​p​​d​f​/​​h​​t​t​p​​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​​0​.​​1​1​1​1​/​j​c​p​e​.​1​3​7​5​2

37.	 ICD-10 Version 2019 [Internet]. [cited 2025 Feb 9]. Available 
from: ​h​t​t​p​​s​:​/​​/​i​c​d​​.​w​​h​o​.​​i​n​t​/​​b​r​o​​w​s​e​​1​0​/​​2​0​1​​9​/​e​n​​#​/​​C​0​0​-​C​1​4

38.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 
Jemal A et al (2021) Global Cancer Statistics 2020: GLOBO-
CAN Estimates of Incidence and Mortality Worldwide for 36 
Cancers in 185 Countries. CA: A Cancer Journal for Clinicians 
71(3):209–49

39.	 Rumgay H, Nethan ST, Shah R, Vignat J, Ayo-Yusuf O, Chaturvedi 
P et al (2024) Global burden of oral cancer in 2022 attributable 
to smokeless tobacco and areca nut consumption: a population 
attributable fraction analysis. Lancet Oncol 25(11):1413–1423

40.	 Miranda-Filho A, Bray F (2020) Global patterns and trends in 
cancers of the lip, tongue and mouth. Oral Oncol 102:104551

41.	 Anil S, Vellappally S, Hashem M, Preethanath RS, Patil S, Sama-
ranayake LP (2016) Xerostomia in geriatric patients: a burgeon-
ing global concern. J Investig Clin Dent 7(1):5–12

42.	 Goergen J, Costa RSA, Rios FS, Moura MS, Maltz M, Jardim JJ 
et al (2023) Oral conditions associated with oral health related 
quality of life: A population-based cross-sectional study in Brazil. 
J Dent 129:104390

43.	 Janssens B, Petrovic M, Jacquet W, Schols JMGA, Vanobbergen 
J, De Visschere L (2017) Medication use and its potential impact 
on the oral health status of nursing home residents in Flanders 
(Belgium). J Am Med Dir Assoc 18(9):809. e1– e8

44.	 Toan NK, Ahn SG (2021) Aging-Related metabolic dysfunction 
in the salivary gland: A review of the literature. Int J Mol Sci 
22(11):5835

45.	 Thomson WM, Ferguson CA, Janssens BE, Kerse NM, Ting 
GS, Smith MB (2021) Xerostomia and polypharmacy among 
dependent older new zealanders: a National survey. Age Ageing 
50(1):248–251

46.	 Rommel N, Hamdy S (2016) Oropharyngeal dysphagia: manifes-
tations and diagnosis. Nat Rev Gastroenterol Hepatol 13(1):49–59

47.	 Yang EJ, Kim MH, Lim J, young, Paik NJ (2013) Oropha-
ryngeal dysphagia in a Community-Based elderly cohort: the 
Korean longitudinal study on health and aging. J Korean Med Sci 
28(10):1534–1539

48.	 van der Maarel-Wierink CD, Meijers JMM, De Visschere LMJ, 
de Baat C, Halfens RJG, Schols JMGA (2014) Subjective dys-
phagia in older care home residents: A cross-sectional, multi-cen-
tre point prevalence measurement. Int J Nurs Stud 51(6):875–881

49.	 Namasivayam-MacDonald A, Lam B, Ma J, Affoo R, Prevalence 
(2023) Incidence, and predictors of Self-reported swallowing 
difficulties in Community-Dwelling adults: A Population-Based 
study from the Canadian longitudinal study on aging (CLSA). 
Dysphagia 38(5):1406–1420

15.	 Dörfer C, Benz C, Aida J, Campard G (2020) The relationship of 
oral health with general health and ncds: a brief review. Int Dent 
J 67(Suppl 2):14–18

16.	 Abe T, Tominaga K, Saito H, Shimizu J, Maeda N, Matsuura R et 
al (2024) Effect of oral health on functional disability and mortal-
ity in older adults in japan: a cohort study. Lancet Healthy Longev 
5(11):100636

17.	 A new definition for oral health developed by the FDI World 
Dental Federation opens the door to a universal definition of 
oral health| British Dental Journal [Internet]. [cited 2025 Feb 7]. 
Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​a​t​u​​r​e​.​c​​o​m​/​​a​r​t​​i​c​l​​e​s​/​​s​j​.​b​​d​j​​.​2​0​1​6​.​9​5​3

18.	 Petersen PE, Baez RJ, World Health Organization (2013). Oral 
health surveys: basic methods [Internet]. 5th ed. Geneva: World 
Health Organization; [cited 2025 Feb 12]. Available from: ​h​t​t​p​​s​:​/​​
/​i​r​i​​s​.​​w​h​o​​.​i​n​t​​/​h​a​​n​d​l​​e​/​1​0​6​6​5​/​9​7​0​3​5

19.	 Ageing dental caries and periodontal diseases [Internet]. [cited 
2024 Dec 25]. Available from: ​h​t​t​p​​s​:​/​​/​o​n​l​​i​n​​e​l​i​​b​r​a​r​​y​.​w​​i​l​e​​y​.​c​​o​m​/​​d​o​
i​/​​e​p​​d​f​/​​1​0​.​1​​1​1​1​​/​j​c​​p​e​.​1​2​6​8​3

20.	 Pawinska M, Kondrat A, Jamiolkowski J, Paszynska E (2023) 
Dental status and oral health behaviors of selected 45–74-Year-
Old men from Northeastern Poland. Int J Environ Res Public 
Health 20(11):6005

21.	 Carvalho JC, Schiffner U (2019) Dental caries in European adults 
and senior citizens 1996–2016: ORCA saturday afternoon sympo-
sium in greifswald, Germany - Part II. Caries Res 53(3):242–252

22.	 Shao R, Hu T, Zhong YS, Li X, Gao YB, Wang YF et al (2018) 
Socio-demographic factors, dental status and health-related 
behaviors associated with geriatric oral health-related quality of 
life in Southwestern China. Health Qual Life Outcomes 16:98

23.	 Mamai-Homata E, Topitsoglou V, Oulis C, Margaritis V, Poly-
chronopoulou A (2012) Risk indicators of coronal and root car-
ies in Greek middle aged adults and senior citizens. BMC Public 
Health 12:484

24.	 Delbari A, Ghavidel F, Rashedi V, Bidkhori M, Saatchi M, 
Hooshmand E (2024) Evaluation of oral health status in the popu-
lation above 50: evidence from the Ardakan cohort study on aging 
(ACSA). BMC Oral Health 24:154

25.	 Diep MT, Skudutyte-Rysstad R, Sødal ATT, Young A, Hove LH 
(2023) Caries experience and risk indicators of having decayed 
teeth among 65-year-olds in oslo, norway: a cross-sectional study. 
BMC Oral Health 23:726

26.	 Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Murray CJL, 
Marcenes W (2015) Global burden of untreated caries: a system-
atic review and metaregression. J Dent Res 94(5):650–658

27.	 Borg-Bartolo R, Roccuzzo A, Molinero-Mourelle P, Schim-
mel M, Gambetta-Tessini K, Chaurasia A et al (2022) Global 
prevalence of edentulism and dental caries in middle-aged and 
elderly persons: A systematic review and meta-analysis. J Dent 
127:104335

28.	 Dental Caries (Tooth Decay)| National Institute of Dental and 
Craniofacial Research [Internet]. [cited 2025 Feb 12]. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​i​d​c​​r​.​n​i​​h​.​g​​o​v​/​​r​e​s​​e​a​r​​c​h​/​d​​a​t​​a​-​s​​t​a​t​i​​s​t​i​​c​s​/​​d​e​n​t​a​l​-​c​
a​r​i​e​s

29.	 Wen PYF, Chen MX, Zhong YJ, Dong QQ, Wong HM (2022) 
Global burden and inequality of dental caries, 1990 to 2019. J 
Dent Res 101(4):392–399

30.	 Tokumoto K, Kimura-Ono A, Mino T, Osaka S, Numoto K, 
Koyama E et al (2022) Risk factors for root caries annual inci-
dence and progression among older people requiring nursing 
care: A one-year prospective cohort study. J Prosthodont Res 
66(2):250–257

31.	 Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, Borg-
nakke WS et al (2015) Update on prevalence of periodontitis in 
adults in the united states: NHANES 2009–2012. J Periodontol 
86(5):611–622

1 3

  193   Page 10 of 12

https://onlinelibrary.wiley.com/doi/
https://onlinelibrary.wiley.com/doi/
https://doi.org/10.1111/jcpe.13506
https://doi.org/10.1111/jcpe.13506
https://onlinelibrary.wiley.com/doi/epdf/
https://onlinelibrary.wiley.com/doi/epdf/
https://doi.org/10.1111/jcpe.13752
https://icd.who.int/browse10/2019/en#/C00-C14
https://www.nature.com/articles/sj.bdj.2016.953
https://iris.who.int/handle/10665/97035
https://iris.who.int/handle/10665/97035
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jcpe.12683
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jcpe.12683
https://www.nidcr.nih.gov/research/data-statistics/dental-caries
https://www.nidcr.nih.gov/research/data-statistics/dental-caries


Aging Clinical and Experimental Research          (2025) 37:193 

its impact on general well-being: a nonsystematic review. Clin 
Interv Aging 10:461–467

69.	 Castrejón-Pérez RC, Jiménez-Corona A, Bernabé E, Villa-
Romero AR, Arrivé E, Dartigues JF et al (2017) Oral disease and 
3-Year incidence of frailty in Mexican older adults. J Gerontol 
Biol Sci Med Sci 72(7):951–957

70.	 Woo J, Tong C, Yu R (2018) Chewing difficulty should be 
included as a geriatric syndrome. Nutrients 10(12):1997

71.	 Dibello V, Zupo R, Sardone R, Lozupone M, Castellana F, Dibello 
A et al (2021) Oral frailty and its determinants in older age: a sys-
tematic review. Lancet Healthy Longev 2(8):e507–e520

72.	 Komiyama T, Gallagher JE, Hattori Y (2024) Relationship 
between tooth loss and progression of frailty: findings from 
the english longitudinal study of aging. Arch Gerontol Geriatr 
127:105572

73.	 Khunthananithi P, Lertpimonchai A, Sritara C, Srithanyarat SS, 
Thienpramuk L, Mongkornkarn S (2023) Decreased bone min-
eral density is associated with an increased number of teeth with 
periodontitis progression: a 5-year retrospective cohort study. 
Clin Oral Investig 28(1):51

74.	 Dibello V, Lobbezoo F, Solfrizzi V, Custodero C, Lozupone M, 
Pilotto A et al (2024) Oral health indicators and bone mineral den-
sity disorders in older age: A systematic review. Ageing Res Rev 
100:102412

75.	 Roberts HC, Lim SER, Cox NJ, Ibrahim K (2019) The challenge 
of managing undernutrition in older people with frailty. Nutrients 
11(4):808

76.	 Ferrucci L, Fabbri E (2018) Inflammageing: chronic inflamma-
tion in ageing, cardiovascular disease, and frailty. Nat Rev Car-
diol 15(9):505–522

77.	 Bullon P, Cordero MD, Quiles JL, Morillo JM, del Carmen 
Ramirez-Tortosa M, Battino M (2011) Mitochondrial dysfunction 
promoted by Porphyromonas gingivalis lipopolysaccharide as a 
possible link between cardiovascular disease and periodontitis. 
Free Radic Biol Med 50(10):1336–1343

78.	 Franceschi C, Garagnani P, Parini P, Giuliani C, Santoro A (2018) 
Inflammaging: a new immune-metabolic viewpoint for age-
related diseases. Nat Rev Endocrinol 14(10):576–590

79.	 Li X, Li C, Zhang W, Wang Y, Qian P, Huang H (2023) Inflam-
mation and aging: signaling pathways and intervention therapies. 
Signal Transduct Target Ther 8(1):239

80.	 Preshaw PM, Henne K, Taylor JJ, Valentine RA, Conrads G 
(2017) Age-related changes in immune function (immune senes-
cence) in caries and periodontal diseases: a systematic review. J 
Clin Periodontol 44(S18):S153–S177

81.	 Colombo AP, Wu B (2023) Aging and oral health: biological and 
sociobehavioral perspectives. J Dent Res 102(8):841–843

82.	 Hajishengallis G (2015) Periodontitis: from microbial immune 
subversion to systemic inflammation. Nat Rev Immunol 
15(1):30–44

83.	 Lamster IB, Asadourian L, Del Carmen T, Friedman PK (2016) 
The aging mouth: differentiating normal aging from disease. Peri-
odontol 2000 72(1):96–107

84.	 Lapane KL, Lim E, McPhillips E, Barooah A, Yuan Y, Dube CE 
(2022) Health effects of loneliness and social isolation in older 
adults living in congregate long term care settings: A systematic 
review of quantitative and qualitative evidence. Arch Gerontol 
Geriatr 102:104728

85.	 Finlayson TL, Moss KL, Jones JA, Preisser JS, Weintraub JA 
(2024) Loneliness and low life satisfaction associated with older 
adults’ poor oral health. Front Public Health 12:1428699

86.	 Bell V, Rodrigues AR, Antoniadou M, Peponis M, Varzakas T, 
Fernandes T (2023) An update on Drug–Nutrient interactions and 
dental decay in older adults. Nutrients 15(23):4900

87.	 Ghanbari Z, Moradi Y, samiee N, Moradpour F (2024) Den-
tal caries prevalence in relation to the cardiovascular diseases: 

50.	 Adkins C, Takakura W, Spiegel BMR, Lu M, Vera-Llonch M, 
Williams J et al (2020) Prevalence and characteristics of dys-
phagia based on a Population-Based survey. Clin Gastroenterol 
Hepatol 18(9):1970–1979e2

51.	 Zhang M, Li C, Zhang F, Han X, Yang Q, Lin T et al (2021) 
Prevalence of dysphagia in china: an epidemiological survey of 
5943 participants. Dysphagia 36(3):339–350

52.	 Petroff L, Richardson R, Jensen E, Cheng A, Sambrook P, Rossi-
Fedele G (2025) Association between endodontic, patient‐related 
factors and severe odontogenic infections; a South Australian ret-
rospective audit. Int Endod J 58(5):727–735

53.	 Pérez ASS, Bolado EC, Camacho-Aparicio LA, Hervert LPC 
(2023) Prevalence of pulp and periapical diseases in the endodon-
tic postgraduate program at the National autonomous university 
of Mexico 2014–2019. J Clin Exp Dent 15(6):e470–e477

54.	 Improving the oral health of frail and functionally dependent 
elderly [Internet]. [cited 2024 Dec 26]. Available from: ​h​t​t​p​​s​:​/​​/​o​n​
l​​i​n​​e​l​i​​b​r​a​r​​y​.​w​​i​l​e​​y​.​c​​o​m​/​​d​o​i​/​​e​p​​d​f​/​1​0​.​1​1​1​1​/​a​d​j​.​1​2​2​8​8

55.	 Khadka S, Khan S, King A, Goldberg LR, Crocombe L, Bettiol 
S (2021) Poor oral hygiene, oral microorganisms and aspiration 
pneumonia risk in older people in residential aged care: a system-
atic review. Age Ageing 50(1):81–87

56.	 Manger D, Walshaw M, Fitzgerald R, Doughty J, Wanyonyi KL, 
White S et al (2017) Evidence summary: the relationship between 
oral health and pulmonary disease. Br Dent J 222(7):527–533

57.	 Montero E, Bujaldón R, Montanya E, Calle-Pascual AL, Rojo-
Martínez G, Castaño L et al (2024) Cross-sectional association 
between severe periodontitis and diabetes mellitus: A nation-wide 
cohort study. J Clin Periodontol 51(4):368–379

58.	 D’Aiuto F, Gable D, Syed Z, Allen Y, Wanyonyi KL, White S et al 
(2017) Evidence summary: the relationship between oral diseases 
and diabetes. Br Dent J 222(12):944–948

59.	 Jepsen S, Suvan J, Deschner J (2020) The association of peri-
odontal diseases with metabolic syndrome and obesity. Periodon-
tol 2000 83(1):125–153

60.	 Botelho J, Mascarenhas P, Viana J, Proença L, Orlandi M, Leira 
Y et al (2022) An umbrella review of the evidence linking oral 
health and systemic noncommunicable diseases. Nat Commun 
13:7614

61.	 Park SY, Kim SH, Kang SH, Yoon CH, Lee HJ, Yun PY et al 
(2019) Improved oral hygiene care attenuates the cardiovascular 
risk of oral health disease: a population-based study from Korea. 
Eur Heart J 40(14):1138–1145

62.	 Yamamoto T, Aida J, Kondo K, Fuchida S, Tani Y, Saito M et 
al (2017) Oral health and incident depressive symptoms: JAGES 
project longitudinal study in older Japanese. J Am Geriatr Soc 
65(5):1079–1084

63.	 Wang J, Wang Y, Li H, Wang W, Zhang D (2024) Associations 
between oral health and depression and anxiety: A cross-sectional 
and prospective cohort study from the UK biobank. J Clin Peri-
odontol 51(11):1466–1477

64.	 Nangle MR, Riches J, Grainger SA, Manchery N, Sachdev PS, 
Henry JD (2019) Oral health and cognitive function in older 
adults: A systematic review. Gerontology 65(6):659–672

65.	 Asher S, Stephen R, Mäntylä P, Suominen AL, Solomon A (2022) 
Periodontal health, cognitive decline, and dementia: A systematic 
review and meta-analysis of longitudinal studies. J Am Geriatr 
Soc 70(9):2695–2709

66.	 Qi X, Luo H, Wu B (2025) Reflections on the lancet’s com-
mission on dementia prevention, intervention, and care. Lancet 
405(10479):625

67.	 Qi X, Zhu Z, Plassman BL, Wu B (2021) Does-response meta-
analysis on tooth loss with the risk of cognitive impairment and 
dementia. J Am Med Dir Assoc 22(10):2039–2045

68.	 Gil-Montoya JA, Ferreira de Mello AL, Barrios R, Gonzalez-
Moles MA, Bravo M (2015) Oral health in the elderly patient and 

1 3

Page 11 of 12    193 

https://onlinelibrary.wiley.com/doi/epdf/10.1111/adj.12288
https://onlinelibrary.wiley.com/doi/epdf/10.1111/adj.12288


Aging Clinical and Experimental Research          (2025) 37:193 

geriatric care facilities, shanghai, china: a pre/post-implementa-
tion study. BMC Geriatr 24(1):272

99.	 Chapple ILC, Van der Weijden F, Doerfer C, Herrera D, Shapira 
L, Polak D et al (2015) Primary prevention of periodontitis: man-
aging gingivitis. J Clin Periodontol 42(S16):S71–S76

100.	Ruiz Núñez M, del Luz Raulino R, Goulart Castro M, Schaefer 
Ferreira de Mello R (2022) Dental plaque control strategies for 
the elderly population: A scoping review. Int J Dental Hygiene 
20(1):167–181

101.	Glenny AM, Walsh T, Iwasaki M, Kateeb E, Braga MM, Riley 
P et al (2023) Development of tooth brushing recommendations 
through professional consensus. Int Dent J 74(3):526–535

102.	Zhao H, Wu B, Zhou Y, Yang Z, Zhao H, Tian Z et al (2024) Oral 
frailty: a concept analysis. BMC Oral Health 24:594

103.	Tanaka T, Hirano H, Ikebe K, Ueda T, Iwasaki M, Minakuchi S 
et al (2024) Consensus statement on oral frailty from the Japan 
geriatrics society, the Japanese society of gerodontology, and the 
Japanese association on sarcopenia and frailty. Geriatr Gerontol 
Int 24(11):1111–1119

104.	Oral frailty five -item checklist to predict adverse health out-
comes in community‐dwelling older adults: A Kashiwa cohort 
study [Internet]. [cited 2025 Feb 9]. Available from: ​h​t​t​p​​s​:​/​​/​o​n​l​​i​
n​​e​l​i​​b​r​a​r​​y​.​w​​i​l​e​​y​.​c​​o​m​/​​d​o​i​/​​e​p​​d​f​/​​h​​t​t​p​​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​​0​.​​1​1​1​1​/​g​g​i​.​1​4​6​3​4

105.	Organization WH (2024) Integrated care for older people 
(ICOPE): guidance for person-centred assessment and pathways 
in primary care [Internet]. World Health Organization; [cited 
2025 Feb 8]. Available from: ​h​t​t​p​s​:​​​/​​/​i​r​i​​s​.​​w​h​​​o​.​i​​​n​t​/​h​​a​n​​d​​l​e​/​1​0​​6​6​5​/​3​8​
0​1​7​5

106.	Tonetti MS, Bottenberg P, Conrads G, Eickholz P, Heasman P, 
Huysmans MC et al (2017) 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 age-
ing - Consensus report of group 4 of the joint EFP/ORCA work-
shop on the boundaries between caries and periodontal diseases. J 
Clin Periodontol 44(Suppl 18):S135–S144

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

cross-sectional findings from the Iranian Kurdish population. 
BMC Oral Health 24:509

88.	 Aguirre Escobar GA, de Quezada RF, Escobar de González WY, 
Aguirre, de Rodríguez KA, de Miguel ÁG, Rivas Cartagena FJ 
(2022) Oral health profile status and treatment needs in the Sal-
vadoran elderly population: a cross-sectional study. BMC Oral 
Health.;22:247

89.	 Delwel S, Binnekade TT, Perez RSGM, Hertogh CMPM, 
Scherder EJA, Lobbezoo F (2018) Oral hygiene and oral health in 
older people with dementia: a comprehensive review with focus 
on oral soft tissues. Clin Oral Investig 22(1):93–108

90.	 Gupta B, Johnson NW (2014) Systematic review and Meta-Anal-
ysis of association of smokeless tobacco and of betel quid with-
out tobacco with incidence of oral Cancer in South Asia and the 
Pacific. PLoS ONE 9(11):e113385

91.	 Alcohol consumption and site-specific cancer risk: a compre-
hensive dose–response meta-analysis| British Journal of Cancer 
[Internet]. [cited 2025 Feb 10]. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​a​t​u​​
r​e​.​c​​o​m​/​​a​r​t​​i​c​l​e​s​/​b​j​c​2​0​1​4​5​7​9

92.	 Benzian H, Daar A, Naidoo S (2023) Redefining the non-commu-
nicable disease framework to a 6 × 6 approach: incorporating oral 
diseases and sugars. Lancet Public Health 8(11):e899–904

93.	 Watt RG, Daly B, Allison P, Macpherson LMD, Venturelli R, 
Listl S et al (2019) Ending the neglect of global oral health: time 
for radical action. Lancet 394(10194):261–272

94.	 Woelber JP, Gebhardt D, Hujoel PP (2023) Free sugars and gingi-
val inflammation: A systematic review and meta-analysis. J Clin 
Periodontol 50(9):1188–1201

95.	 Shinsho F (2001) New strategy for better geriatric oral health in 
japan: 80/20 movement and healthy Japan 21. Int Dent J 51(3 
Suppl):200–206

96.	 China’s oral health action plan (2019–2025) [Internet]. [cited 
2025 Feb 19]. Available from: ​h​t​t​p​​s​:​/​​/​e​n​.​​n​h​​c​.​g​​o​v​.​c​​n​/​2​​0​1​9​​-​0​3​/​0​5​
/​c​_​7​5​1​1​6​.​h​t​m

97.	 Mann J, Doshi M, Quentin L, Eaton K, Morton-Holtham L 
(2021) Cost benefit analysis of two oral health improvement pro-
grammes. Community Dent Health 38(1):26–32

98.	 Gu L, Zhang J, Chen W, Weng Y, Chen L, Zhang L (2024) Feasi-
bility of an oral health promotion program among older people in 

1 3

  193   Page 12 of 12

https://onlinelibrary.wiley.com/doi/epdf/
https://onlinelibrary.wiley.com/doi/epdf/
https://doi.org/10.1111/ggi.14634
https://iris.who.int/handle/10665/380175
https://iris.who.int/handle/10665/380175
https://www.nature.com/articles/bjc2014579
https://www.nature.com/articles/bjc2014579
https://en.nhc.gov.cn/2019-03/05/c_75116.htm
https://en.nhc.gov.cn/2019-03/05/c_75116.htm

	﻿Epidemiology of oral health in older adults aged 65 or over: prevalence, risk factors and prevention
	﻿Abstract
	﻿Method
	﻿Definition of oral health
	﻿Prevalence of global oral health in older adults
	﻿Dental caries
	﻿Periodontal disease
	﻿Tooth loss
	﻿Oral cancer
	﻿Dry mouth(Xerostomia)
	﻿Dysphagia
	﻿Pulp and periapical diseases


	﻿Association with general health
	﻿Systemic disease
	﻿Emotion and cognition
	﻿Geriatric syndrome

	﻿Key risk factors
	﻿Biological factors
	﻿Sociobehavioral factors

	﻿Prevention and intervention strategies
	﻿Pubic health policy
	﻿Individual intervention

	﻿Challenges and prospects
	﻿Conclusion
	﻿References


