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Abstract: Tooth loss extends beyond oral health concerns, impacting overall well-being and quality of life. It
is a global issue, with approximately 7% of individuals aged 20 years or older affected. Research reveals associ-
ations between tooth loss and cardiovascular diseases, including hypertension, atherosclerosis, and peripheral
arterial disease, attributed mainly to chronic inflammation and altered dietary habits. However, tooth loss has
also been associated with cognitive decline, depression, and certain cancers, including lung, head and neck,
pancreatic, and esophageal, suggesting the involvement of complex pathophysiological mechanisms that are
increasingly the subject of experimental research. In addition, there are psychosocial consequences, such as
self-esteem issues and social discomfort. Therefore, it is indisputable that comprehensive oral care is of utmost
importance. Recognizing the importance of oral health for overall well-being highlights the necessity for pre-
ventative measures and enhanced dental care. As the global population ages, it is increasingly important to
comprehend and address the systemic effects of tooth loss. This review aims to summarize the complex path-
omechanisms underlying tooth loss and emphasize the need for a comprehensive approach to address its di-
verse consequences. It advocates for preventive oral health measures to sustain general health and well-being.
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Introduction

The relationship between missing teeth and overall health extends beyond oral health concerns,
encompassing various systemic implications. Tooth loss, defined as the absence of at least one
tooth (excluding third molars), affects approximately 7% of individuals aged 20 years or older, as
per the latest data from the World Health Organization (WHO) [1]. Also, according to the WHO,
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about 30% of people aged 65-74 have no natural teeth. Primary causes include dental caries,
periodontal disease, and dental trauma. Dental caries, affecting over 2 billion people globally,
predominantly causes tooth loss in younger individuals, while periodontitis becomes the primary
reason for tooth loss in older age groups [2]. Globally speaking, there is no significant predilec-
tion by sex when it comes to tooth loss. According to Carmen et al., the average count of missing
teeth increases by 5% for each year of a patient’s age [3]. Various factors influence this trend: age,
socioeconomic status, education level, oral hygiene practices, dietary habits, smoking, alcohol
consumption, and dental healthcare behaviors. Despite advancements in healthcare, oral health
has shown little improvement over the past 25 years, persisting as a significant global public health
challenge [4]. The increasing global elderly population, driven by rising life expectancy, has pro-
found implications for societies, healthcare systems, social structures, and economies. Recogniz-
ing the impact of missing teeth on overall health is vital, as it significantly affects individuals’
ability to prevent other diseases and maintain overall well-being. Thus, addressing dental health
through preventive care plays a crucial role in preventing health issues, promoting longer and
healthier lives, and sustaining healthcare systems worldwide.

The oral cavity with all its anatomical components, an integral part of the body’s digestive
system, facilitates essential functions such as chewing, swallowing, speech, taste sensation, and
maintaining facial and oral structure. Any structural or functional disruption of its physiological
role has a detrimental impact on health. Tooth loss serves as an indicator of poor oral health
when an individual has fewer than 20 natural teeth. Beyond oral health, missing teeth can impact
cardiovascular health, inflammatory responses, nutritional intake, endocrine functions, cognitive
abilities, and psychological well-being. Additionally, the rate of missing teeth greatly influences
Oral Health-Related Quality of Life (OHRQoL) [5]. Recognizing the significance of oral health,
the WHO considers dental health as one of the top ten indicators of human well-being and a cri-
terion for human health [6, 7]. Moreover, oral conditions contribute more to health deterioration
than 35 out of 39 cancer categories [4].

The ongoing process of tooth extraction, resulting in tooth loss, is widely recognized for its
significant impact on the digestive system, as extensively supported in current literature. However,
its broader implications on various aspects of health have not been thoroughly examined. This un-
dertaking seeks to provide a thorough summary and clarification of these complex connections,
actively addressing informational gaps for individuals undergoing the process of tooth extraction.
The awareness of these multifaceted connections underscores the importance of addressing miss-
ing teeth, not only as a dental issue but as a critical component of overall health. While some
impacts of missing teeth on general health are well-documented, others remain underexplored,
highlighting the need for further research and clarification.

Missing teeth and cardiovascular health

There is a well-established link between poor oral health, including periodontal disease and tooth
loss, and an increased risk of various conditions such as cardiovascular diseases (CVD), pulmo-
nary diseases, diabetes, pregnancy complications, and ultimately all-cause mortality. CVD are
aleading cause of morbidity and mortality globally, claiming approximately 17.9 million lives an-
nually [8]. Based on this enormous health burden, recent research has been intensively exploring
the intriguing connection between oral health, specifically tooth loss, and cardiovascular health.
Since then, numerous studies have illuminated this relationship, offering valuable insights into the
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potential repercussions of missing teeth on cardiovascular disease. These findings underscore the
importance of understanding oral health as a potential factor in the broader landscape of cardio-
vascular health, especially that both CVD and oral health issues often share common risk factors,
such as age, gender, education, smoking, diet, and obesity. Studies consistently show a strong
correlation between increased incidence of tooth loss and CVD through both case-control and
cross-sectional investigations. Furthermore, tooth loss can alter dietary habits and other behav-
iors, consequently heightening the risk for CVD [9].

Tooth loss can be linked to CVD due to chronic oral infections like caries/periodontal dis-
eases, and the process of tooth extraction itself may trigger propagation of infection. The ad-
vancement of tooth decay leads to the deterioration of healthy periodontal tissues, creating an
environment where oral microbes can penetrate deeply into oral tissues, fostering their prolifer-
ation. The pathophysiology behind this association is thought to involve mainly inflammatory
pathways and the dissemination of bacteria from the oral cavity to systemic circulation. Addi-
tionally, tooth loss represents the final stage of periodontal disease and may correlate with elevat-
ed levels of C-reactive protein (CRP), a factor implicated in atherosclerosis and consequently in
stroke occurrence [6, 10]. This process contributes to the development of cardiovascular disease
and subsequently, its complications. The reduced number of teeth itself is associated with an
increased risk of atherosclerotic cardiovascular diseases (ACVD). Beukers et al. underscored the
multifaceted links between tooth loss due to caries and ACVD [2]. Elevated carbohydrate intake,
associated with increased risk of periodontal disease, may lead to obesity, insulin resistance and
diabetes, which, together with tooth loss due to periodontitis, is of particular concern through
the common element of low-grade systemic inflammation [9]. In particular, daily transient bac-
teremia associated with periodontitis has been studied in relation to atherosclerosis. This chronic
inflammatory stress is believed to exacerbate inflammation around plaques, potentially promot-
ing a pro-inflammatory and pro-thrombotic state, triggering autoimmunity, and inducing dys-
lipidemia. The progression of atherosclerosis may culminate in ACVD events, such as coronary
heart disease (CHD), cerebrovascular accidents, and peripheral arterial disease. Although the
exact nature of this relationship is still evolving and requires further research, it does not change
the fact that ACVD accounts for about 54% and 45% of deaths in the United States and Europe,
respectively [11, 12]. Bokhari et al. conclude that recognizing these potential links underscores
the importance of comprehensive health care approaches that consider oral health as an inte-
gral component of overall cardiovascular health, fostering a holistic perspective on preventive
strategies and wellness [2, 13]. This indicates the importance of addressing oral health issues,
particularly tooth loss, in people with cardiovascular risk factors to reduce the overall burden of
cardiovascular disease.

The idea that oral health may contribute to cardiovascular risk has been reinforced by studies
that show a significant association between tooth loss and hypertension as shown in a metanalysis
by Tada et al. [14]. Consideration of the etiopathogenesis of this relationship is currently dominat-
ed by hypotheses that consider two potential pathways.

Firstly, it’s speculated that the progression of periodontitis, a key contributor to tooth loss, may
subsequently lead to hypertension, by causing local inflammation [15]. The exact mechanism is
intricate and not completely understood, however, it’s likely that it primarily involves the spread
of inflammation and subsequent damage to the vascular endothelium. Given that periodontal tis-
sue spans a considerable area within the oral cavity, local inflammation from periodontitis could
substantially contribute to systemic inflammation mediated by acute-phase proteins like CRP and
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key inflammatory cytokines such as tumor necrosis factor alpha, interleukin 1b, and interleukin 6.
Furthermore, in patients with periodontitis, a decrease in the abundance of commensal microbi-
ota involved in the nitrate-nitrite-nitric oxide pathway, along with an increase in pathogenic bac-
terial species, may lead to a reduction in nitric oxide production, potentially resulting in elevated
blood pressure [14].

Secondly, tooth loss is associated with deterioration of masticatory function, prompting in-
dividuals to change dietary patterns, eating fewer fruits and vegetables while consuming more
high-energy foods, which can contribute to obesity. Such dysfunction can lead to a reduction in
the intake of key vitamins and fiber which, combined with an increase in cholesterol intake, con-
tributes to an increased risk of hypertension and atherosclerosis [16]. Moreover, reduced chewing
might lead to decreased diet-induced thermogenesis and the inactivation of neuronal histamine,
potentially leading to obesity [14]. With a similar conclusion, a 2018 meta-analysis by Cheng
et al. found that likely pathways linking tooth loss to these conditions include chronic systemic
inflammation due to periodontal disease, carbohydrate intake and changes in the composition of
the oral microbiota, potentially contributing to atherosclerosis and stroke [6]. For every two teeth
lost, there is an estimated 3% increase in the risk of coronary heart disease and stroke [6]. Studies
have reported a heightened prevalence of metabolic syndrome (MetS) among individuals with
periodontitis. Having fewer than 20 teeth may serve as a surrogate marker for the risk of devel-
oping MetS. Moreover, evidence suggests that non-surgical periodontal treatment improves both
periodontal health and hypertension.

In conclusion, these studies collectively suggest that tooth loss may serve as a marker and/or
contributor to cardiovascular diseases and metabolic syndrome urging further exploration of the
intricate relationship between oral health and overall cardiovascular well-being.

Cognitive function and mental health

Recent studies have investigated the potential impact of missing teeth on cognitive function and
mental health. The research has revealed links between oral health, including tooth loss, and cog-
nitive decline, as well as psychological effects such as reduced self-esteem. The study is signifi-
cant due to the rising prevalence of dementia, as highlighted by the World Health Organization’s
Global Burden of Disease Study 2019, which predicts that the prevalence of dementia will double
approximately every five years by age 85 in both 2019 and 2050 [17]. Currently, there are no defin-
itive treatments for dementia, and the precise link between cognitive impairment and tooth loss
remains uncertain. Therefore, it is crucial to pinpoint modifiable risk factors that aid in preventing
dementia, given that even having 7 or more missing teeth significantly increases the risk of de-
mentia as emphasized by Zhang et al. [18, 19].

The growing number of elderly individuals has led to a rise in neurological impairments, result-
ing in a significant increase in disability-adjusted life-years (DALYs) worldwide. These conditions
encompass a broad range of disorders affecting the brain, spinal cord, and nerves, often resulting
in long-term disabilities and impacting quality of life. Kassebaum et al. demonstrated that the
loss of an additional tooth was causally associated with a 0.146 percentage point increase in de-
pressive symptoms or a 0.81 percentage point increase in the likelihood of major depression [20].
Depression affects more than 320 million people, or approximately 4.4% of the global population
(World Health Organization, 2017), while edentulous individuals represent 2.3% of the global
population [4]. Preventing a single average instance of tooth loss, with its anticipated reduction
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in depression (0.81 percentage points) could potentially benefit approximately 60 million people
worldwide [21].

One of the risk factors for developing cognitive impairment is the loss of occlusal support
caused by tooth loss, a cause often overlooked in information about the consequences of not re-
placing a missing tooth. Masticatory muscles clenching has the potential to boost cardiac output.
Moreover, functional improvements in the brain have been observed with enhanced dentures
in individuals without teeth [22]. This action may stimulate localized blood flow into the brain
through jaw clenching [22].

Several potential biological mechanisms underlie the connection between molar loss and cog-
nitive impairment, including reduced sensory input, decreased cerebral blood flow, impaired cho-
linergic neurotransmission (reduced acetylcholine levels are linked to a decreased pyramidal cell
count in the hippocampus), and heightened stress responses. Another proposed pathway involves
nutritional imbalance and the absence of potentially protective nutrients against Alzheimer’s
disease (AD) due to tooth loss. Several dietary elements, including antioxidants, vitamins, and
polyphenols, have been associated with a reduced risk of AD [23]. This deficiency in essential
nutrients, such as vitamin D and iron, has been linked to an elevated risk of cognitive decline and
dementia [24]. Particularly the metabolic, endocrine and immune functions, including -alpha,
25-dihydroxyvitamin D (1,25(OH)2D) are deemed significant contributors to the development
of cognitive disorders. Both tooth loss and vitamin D deficiency are associated with common sys-
temic health issues, emphasizing the potential role of low 1,25(OH)2D concentration in linking
tooth loss to systemic diseases, including cognitive impairment [24, 25].

Nevertheless, inflammation emerges as a predominant theory in elucidating the impact of
tooth loss on cognitive function. The hypothesis suggests that the absence of teeth eliminates
a protective barrier, leaving gingival tissue unable to shield the central nervous system (CNS)
from continual exposure to pathogenic oral bacteria [26]. This exposure may trigger or exacer-
bate inflammatory processes, initiating the release of intravascular inflammatory mediators and
contributing to neurodegeneration. Periodontitis triggers chronic inflammation in periodontal
tissues due to dissemination of oral bacteria, resulting in tissue destruction and tooth loss. This
inflammation can extend systemically, inducing a proinflammatory response characterized by el-
evated serum cytokine levels, potentially compromising the blood-brain barrier’s integrity [27].
Consequently, cognitive deficits and dementia may ensue, due to inflammation in the CNS [28].
In a cross-sectional study of periodontitis and cognitive dysfunction published in 2008, Yu et al.
found that periodontitis was more common in participants with low cognitive function scores
[29]. Additionally, Chen et al. conducted a large retrospective cohort study including 27,963 peo-
ple over the age of 50 to determine the relationship between periodontitis and AD [30]. Patients
who had periodontitis for more than 10 years had more than a 1.7-fold risk of developing AD,
indicating the significance of long-term exposure. Support for this inflammation theory comes
not only from epidemiological studies showing increased risk and severity of cognitive impair-
ment, but also from clinical observations and corroborating evidence from animal experiments.
Notably, excessive levels of nitric oxide (NO) have been linked to heightened cell death and in-
flammation, reinforcing the inflammatory cascade’s role in cognitive decline [19]. Moreover, there
is a widespread acknowledgment that periodontitis contributes to the production and buildup of
amyloid f, a pathological characteristic observed in the brains of individuals with AD. The patho-
physiology of the processes behind this observation remains unclear but has been extensively
studied in experimental animal models [31].
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Maintaining oral health emerges as a groundbreaking approach to safeguarding cognitive func-
tion among seniors. Strategies such as practicing good oral hygiene, managing periodontal is-
sues, and overall oral health care could help preserve optimal brain function. This approach holds
promise for advancing our understanding, prevention, and treatment of age-related ailments.
Simple, cost-effective, and non-invasive measures, such as regular brushing, flossing, consistent
dental check-ups, addressing periodontal concerns, and preserving teeth, have the potential to
delay cognitive decline and Alzheimer’s disease. As summarized by Galindo-Moreno et al., boost-
ing efforts to prevent tooth loss among adults, a comparatively smaller investment than treating
cognitive decline, could significantly reduce overall expenses linked to these conditions. A mere
one-year delay in the onset of cognitive impairment might save approximately €375 billion in Eu-
rope alone, an amount four times less than the estimated €93 billion budget for dental healthcare
in 2020 [32].

Impact on cancer development

The evidence exists suggesting a potential connection between tooth loss and specific cancer
types. Poor oral health, encompassing tooth loss, has been linked to an increased risk and height-
ened susceptibility to lung, gastric, liver, esophageal, pancreatic, and head and neck cancers [33].
In a meta-analytic study, Shi et al. found that for every 10 teeth lost, there was a 9% increase in
overall cancer risk. Specifically, this increase was associated with a 14% higher risk of esophageal
cancer, a 9% higher risk of gastric cancer, a 31% higher risk of head and neck cancer, a 4% higher
risk of colorectal cancer, a 7% higher risk of pancreatic cancer, a 19% higher risk of lung cancer,
a 3% higher risk of prostate cancer, a 2% higher risk of bladder cancer, and a 3% higher risk of he-
matopoietic cancer [7]. The precise mechanisms underlying this association remain not fully un-
derstood. Research indicates multiple pathways connecting oral health and cancer development.
Firstly, inflammation resulting from oral bacterial infection may initiate malignant transforma-
tion through mediators (inflammatory cytokines) released in systemic inflammation [34, 35]. Sec-
ondly, nitrosamine, a carcinogen produced by nitrate-reducing oral bacteria, has been identified
as a triggering factor in gastrointestinal cancers [36]. Thirdly, chronic inflammation induced by
oral bacteria can locally affect surrounding tissues and promote carcinogenesis. Bacteria such as
Fusobacterium Nucleatum (second most commonly recovered species in dental plaque biofilms
associated with health [37]) and Porphyromonas Gingivalis contribute to oral carcinogenesis by
upregulating inflammatory cytokines, affecting DNA integrity, promoting cell proliferation, inva-
sion and metastasis. Furthermore, these bacteria release substances such as volatile sulphur com-
pounds and reactive oxygen species, perpetuating chronic inflammation and potentially paving
the way for cancer development [38-40]. In fact, F. nucleatum infection was correlated with un-
favorable clinicopathological parameters, including larger tumor size, poor differentiation, lymph
node and distant metastases, advanced tumor stage and increased depth of tumor invasion [41].
Beyond this, the transmission of oral microbiota to the biliary tract, pancreas, and colorectal area
through saliva ingestion is considered a plausible mechanism contributing to cancer develop-
ment in these regions [35]. All of these processes are complex interactions between host factors,
immune responses and the potential direct effects of the oral microflora on cancer development.
From a different perspective, nutritional status may also play a crucial role in compre-
hending the connection between inadequate dental health and cancer. Teeth loss significantly
affects aspects such as chewing ability, dietary habits, nutritional intake, aesthetics, and food
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preferences [42, 7]. Even an increased intake of carbohydrates alone, which is a common cause
of tooth extraction due to tooth decay, is associated with an increased risk of cancer. Malnutri-
tion or deficiencies in specific nutrients might influence the maintenance of healthy oral mucosa
or contribute to the degradation of dental enamel. Further exploring the role of Vitamin D, an
increasing body of research strongly suggests that a deficiency in Vitamin D has detrimental
effects on oral health, including impaired tooth mineralization and an elevated risk of various
cancers [35]. The following is a more detailed discussion of each of these cancers and a summary
of them summarized in Table 1.

Table 1. Overview of carcinogenesis risk associated with tooth loss and potential causative pathomechanisms.

T(,)Oth o Tooth loss e Possible pathomechanisms
associated cancer after tooth loss
For ever Chronic systemic inflammation triggers onco-
Lung cancer Y 19% [7] genic mutations, generates growth factors, and
10 teeth lost o
promotes tumour cell proliferation [44]
1-6 teeth lost 29% [48]
Chronic inflammation caused by oral bacteria:
18% [47] .
6-15 teeth lost (58% [48]) — elevated level of proinflammatory cyto-
(]
Head and neck Kines [38]
cancer 211 teeth lost 63% [48] — invasion of epithelial cells by oral patho-
549% (48] gens [38]
215 teeth lost y — increased production of carcinogenic
(72% [48) . .
nitrosamines
>20 teeth lost 89% [48]
Pancreatic cancer | Edentulism 549% [49] Transmission of oral microbiota to biliary
tract and pancreas [35]
For every N Migration of oral microorganisms and/or
14% [7] . .
Esophaceal cancer 10 teeth lost nitrosamines to esophagus [53]
phag Mechanical trauma caused by larger food
Edentulism 30% [53] portions [51]
Lung cancer

Population-based studies examining the association between tooth loss and lung cancer risk are
limited, and the potential interaction with smoking remains largely unexplored. Poor oral health
conditions, including periodontal disease and tooth cavities, can lead to tooth loss. Oral patho-
gens associated with these conditions, such as periodontitis and tooth loss, are linked to chronic
systemic inflammation [43]. This inflammation may contribute to various forms of carcinogenesis
by triggering oncogenic mutations, generating growth factors, and promoting tumor cell prolif-
eration. Interestingly, certain activated cytokines and/or oral bacteria themselves may modify the
respiratory epithelium, heightening susceptibility to respiratory infections. All these factors may
increase the likelihood of developing lung cancer [44]. The results of the meta-analysis by Yoon
et al. showed that chronic inflammation associated with tooth loss may potentially contribute
to the development of lung cancer by heightening the inflammatory and carcinogenic effects of
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smoking [44]. Furthermore, according to a dose-response analysis, each increment of 10 in tooth
loss was associated with a 19% rise in the risk of lung cancer [7].

Head and neck cancer including oral cancer

Oral cancer (OC) is a significant public health concern, ranking amongst the top three cancer types
in the Indian subcontinent [45]. The meta-analysis by Wang et al. on head and neck cancer risk
revealed a correlation between tooth loss and an increased likelihood of OC [42]. Furthermore,
a 2023 meta-analysis by Gonde et al. independently associated tooth loss with a harmful rise in the
risk of OC, regardless of conventional factors linked to its development [45, 46]. In the context of
head and neck cancer, individuals with moderate tooth (6-15 lost teeth) loss face an 18% elevated
risk, while severe tooth loss (+15 lost teeth) is associated with a substantial 54% increase. Addi-
tionally, moderate tooth loss correlates with a 45% higher risk of larynx cancer [47]. These findings
remain consistent across sensitivity analyses and exhibit no discernible publication bias.

The risk of head and neck cancer shows variations, with a 29% increase for those with 1 to 6 teeth
lost, 58% for 6 to 15 teeth lost, 63% for 11 or more teeth lost, 72% for 15 or more teeth lost, and
a noteworthy 89% for individuals with 20 or more teeth lost compared to the reference group [48].
These insights underscore the intricate relationship between tooth loss and the heightened risk of
head and neck cancers, emphasizing the importance of oral health in assessing cancer susceptibility.

Pancreatic cancer

Tooth loss has been identified as a risk factor for pancreatic cancer (PC), showing a notable 54%
increase in the likelihood of developing this form of cancer [49]. PC shares several common risk
factors with periodontal disease, as both are associated with prolonged inflammatory conditions.
Simultaneously, there is growing evidence connecting oral bacteria to systemic diseases with in-
flammatory foundations, which could potentially contribute to tumor development.

Esophageal cancer

The 2016 meta-analysis by Chen et al. brought to light a notable correlation between tooth loss
and the likelihood of developing esophageal cancer (EC), signifying a compelling 30% elevation
in risk [30]. Conversely, Shi et al. (2018) reported a more conservative increase at 14% risk [7].
Collectively, these findings underscore the importance of tooth loss as a significant factor in the
context of EC risk. Furthermore, the association between the frequency of teeth brushing and
the risk of esophageal cancer (EC) highlights that individuals with a higher brushing frequency
exhibit a lower risk of developing EC [50].

The elevated risk of EC may be elucidated through several potential mechanisms. Firstly, tooth
loss could influence dietary patterns, potentially heightening susceptibility to disease. Secondly, it
has been hypothesized that tooth loss may lead individuals to swallow large, poorly chewed food bo-
luses, potentially causing mechanical trauma to the esophagus [51]. Thirdly, tooth loss is linked to an
oral flora that may facilitate the conversion of nitrate to nitrite. Nitrite can then spontaneously react
with amines, forming carcinogenic nitrosamines, some of which may be organ-specific carcinogens
in the gastrointestinal system [52, 53]. In summary, these multifaceted factors contribute to our un-
derstanding of the intricate relationship between tooth loss and the risk of esophageal cancer [30].
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Quality of life and social impact

Teeth play a pivotal role in daily life, contributing to essential functions such as eating, speaking,
smiling, and expressing emotions. These activities are crucial for fostering positive social interac-
tions. Tooth loss significantly impacts quality of life, as demonstrated in various research. It has
been found that individuals with missing teeth reported lower levels of overall well-being and
social functioning compared to those with a full set of teeth [54]. Among elderly, the prevalence
of tooth loss is notably higher, and primarily linked to the lifelong accumulation of chronic dental
conditions like dental caries and periodontal disease [55].

Considering the consistent evidence supporting the positive impact of social participation on
the health and well-being of older adults, it becomes imperative to promote mechanisms that en-
courage increased levels of social engagement. Our findings underscore the importance of older
adults retaining a higher number of teeth. This is not only essential for evident advantages in oral
functions like mastication and speech but also for cultivating stronger social relationships. Main-
taining a greater number of teeth is a pivotal factor in experiencing the associated benefits of en-
hanced social participation. The absence of teeth can significantly impact the quality of life related
to oral health, affecting various aspects such as the ability to chew food properly, speak clearly,
maintain facial aesthetics, and have psychological consequences. Individuals who have missing
teeth may experience self-esteem issues and social discomfort, which can ultimately affect their
overall well-being. Recognizing the multifaceted impact of tooth loss emphasizes the importance
of comprehensive oral care for both functional and psychosocial well-being.

Conclusion

In conclusion, the intricate relationship between tooth loss and overall health extends far beyond
the confines of oral health concerns. The presented studies discuss selected disease characteristics
but often allude to similar underlying mechanisms, highlighting the far-reaching consequences
of tooth loss on overall well-being and the urgent need for a holistic approach to understanding
its impact (Fig. 1). Cardiovascular health emerges as a prominent area affected by tooth loss,
with research indicating associations between tooth loss and increased risks of hypertension, ath-
erosclerosis, peripheral arterial disease, and cardiovascular diseases. The complex connections
between poor oral health and cardiovascular conditions involve chronic inflammation leading to
endothelial dysfunction and promotion of a pro-thrombotic state, disruption of nitrate-nitrite-ni-
tric oxide pathway, and alterations in dietary habits. Tooth loss has been also found to have in-
tricate connections with cognitive function and mental health. In fact, studies suggest a link be-
tween tooth loss and cognitive decline, dementia, and depression. Various biological mechanisms
contribute to this association, including reduced sensory input, decreased cerebral blood flow,
impaired neurotransmission, nutritional imbalances, and again chronic inflammation. Moreover,
a growing body of data points to an association between tooth loss and certain cancers, including
lung, head and neck, pancreatic and esophageal cancers, with chronic inflammation, transmission
of oral microflora and changes in dietary patterns as potential underlying mechanisms. Finally,
tooth loss not only affects physical health but also has a significant impact on quality of life and
social interactions.

Teeth play a pivotal role in daily functions such as eating, speaking, smiling, and expressing
emotions, which are essential for positive social interactions. Thus, recognizing oral health as
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Fig. 1. Schematic overview of mechanisms involved in health complications caused by tooth loss.

an integral component of overall well-being is paramount. The World Health Organization’s ac-
knowledgment of dental health as a top indicator of human well-being reflects the growing aware-
ness of its systemic implications. Addressing tooth loss through preventive measures, improved
dental care, and public health initiatives is crucial for promoting healthier societies. As the global
population ages, understanding and mitigating the impact of tooth loss on general health becomes
even more critical. The potential economic benefits of preventing tooth loss, particularly in delay-
ing cognitive decline, underscore the societal importance of investing in oral health. This narra-
tive review argues for a paradigm shift in the perception of oral health, emphasizing its critical role
in maintaining overall health and well-being, and suggests prioritizing preventive interventions to
reduce the burden on health care systems as well as improve health outcomes in an aging society.
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