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Abstract The global population is undergoing an unprecedented demographic shift, 

with a rapid increase in the number of older adults. Concurrently, advancements in 
dental care have led to a greater proportion of this cohort retaining their natural teeth 
into late life. This new reality has fundamentally altered the focus of geriatric 

dentistry, moving it from a model centered on managing tooth loss to one that 
addresses the complex oral health needs of a medically compromised, dentate 

population. Central to this new paradigm is the clinical triad of xerostomia, root 
caries, and pathological tooth wear—three interconnected conditions that frequently 
co-exist and create a synergistic cycle of oral deterioration. Xerostomia, or dry 

mouth, predominantly caused by polypharmacy and systemic diseases, acts as the 
nexus of this triad. By compromising saliva's protective functions—including 

lubrication, acid buffering, and remineralization—it significantly elevates the risk for 
both root caries and accelerates all forms of tooth wear. This review dissects the 

individual and synergistic pathophysiology of these three conditions within the 
physiological context of oral aging. It analyzes the evidence for contemporary 
diagnostic and management strategies, emphasizing a shift toward prevention, risk 

assessment, and minimally invasive interventions. A key conclusion is that effective 
management of this triad is not possible by treating each condition in isolation. 

Instead, this paper proposes an integrated clinical framework grounded in a 
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comprehensive geriatric assessment that incorporates the patient's medical, 
functional, cognitive, and psychosocial status. This patient-centered approach 

necessitates an interdisciplinary team, including physicians, pharmacists, dietitians, 
and caregivers, to address the underlying etiological factors. Ultimately, this review 

serves as a call for a new standard of care, urging clinicians to adopt an integrated, 
preventive, and collaborative model to manage this destructive oral triad, thereby 
preserving function, enhancing comfort, and improving the overall quality of life for 

their aging patients. 

1. Introduction 

1.1. The Demographic Imperative 

The world is aging at a pace unparalleled in human history, a demographic transformation that presents 

profound implications for public health, social structures, and healthcare delivery . According to the World 

Health Organization, the proportion of the global population aged 60 years and over is projected to nearly 

double, from 12% in 2015 to 22% by 2050 . In absolute numbers, this represents an increase from one 

billion people in 2020 to an estimated 2.1 billion by mid-century . This trend is not confined to high-income 

nations; by 2050, it is anticipated that two-thirds of the world's older population will reside in low- and 

middle-income countries, underscoring the global nature of this demographic imperative . This longevity 

is a testament to successes in public health and socioeconomic development, but it also brings the challenge 

of managing the health of a population increasingly characterized by chronic diseases and complex health 

states . 

Coinciding with this global aging is a remarkable transition in oral health epidemiology. For much of the 

20th century, advanced age was largely synonymous with edentulism, or total tooth loss . However, decades 

of progress in preventive dentistry, including community water fluoridation, improved oral hygiene 

practices, and advanced restorative treatments, have fundamentally changed this reality . Older adults are 

now retaining more of their natural teeth for longer than any previous generation . In the United States, for 

instance, the prevalence of edentulism among seniors aged 65 and older has plummeted from approximately 

50% in the 1960s to about 17.3% according to the 2011–2016 National Health and Nutrition Examination 

Survey (NHANES) data . This positive trend of increased tooth retention means that a large and expanding 

cohort of older adults now possesses a functional, natural dentition that requires lifelong maintenance . This 

success, however, has created a new and complex set of challenges, as these retained teeth remain 

vulnerable to a lifetime of cumulative disease in an aging host. 

1.2. The Evolving Paradigm of Geriatric Dentistry 

The convergence of a globally aging, medically complex population with a historically unprecedented rate 

of tooth retention necessitates a profound paradigm shift in the field of geriatric dentistry, or gerodontology 

. The discipline is rapidly evolving from a traditional model focused on the sequelae of tooth loss—namely, 

extractions and the fabrication of removable prostheses—to a more sophisticated, medically integrated 

approach centered on the chronic disease management of a natural dentition . The "new geriatric patient" 

is dentate, but is also more likely to present with multiple chronic conditions (multimorbidity), take 

numerous medications (polypharmacy), and experience age-related declines in physical and cognitive 

function . 

Gerodontology is now defined by its comprehensive scope, which includes the prevention, diagnosis, and 

treatment of oral problems intrinsically linked to age-related physiological changes and systemic diseases . 

The focus has shifted to managing a specific constellation of highly prevalent conditions in this 

demographic: dental caries, particularly on exposed root surfaces; progressive periodontal disease; 

pathological tooth wear; and xerostomia (the subjective sensation of dry mouth) . This evolution demands 

a departure from a reactive, restorative, "downstream" model of care. The contemporary approach must be 

preventive, risk-based, and fundamentally patient-centered, recognizing that oral health is not an isolated 
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domain but is inextricably linked to systemic health, functional ability, and overall quality of life . 

Consequently, effective geriatric dental care requires a holistic assessment that extends beyond the oral 

cavity to encompass the patient's full medical, functional, cognitive, and psychosocial context. 

1.3. The Interconnected Triad of Geriatric Oral Disease 

Within this new paradigm, three clinical conditions—xerostomia, root caries, and pathological tooth wear—

emerge as the central, interwoven challenges that define much of modern geriatric dental practice. These 

conditions rarely occur in isolation; instead, they frequently co-exist, creating a destructive and self-

perpetuating cycle that can rapidly compromise the aging dentition . This clinical triad can be 

conceptualized as a distinct "Oral Geriatric Syndrome," as its etiology is deeply rooted in the cardinal 

features of aging, such as systemic disease, frailty, and polypharmacy. 

Xerostomia, often a direct consequence of medications or systemic illness, functions as the nexus of this 

triad . The reduction in salivary flow (hyposalivation) critically undermines the oral cavity's innate defense 

mechanisms. Saliva is essential for lubricating tissues, buffering acids produced by plaque bacteria and 

dietary intake, clearing food debris, and facilitating the remineralization of tooth structure by providing a 

reservoir of calcium and phosphate ions . 

The loss of these protective functions directly precipitates the other two components of the triad. In an 

environment with diminished salivary buffering and clearance, exposed root surfaces—which are common 

in older adults due to a lifetime of periodontal disease or traumatic oral hygiene—become exceptionally 

vulnerable to the acidogenic challenge of cariogenic bacteria, leading to the rapid initiation and progression 

of root caries . Simultaneously, the absence of saliva's lubricating and acid-neutralizing properties renders 

the teeth more susceptible to pathological tooth wear. The chemical dissolution from erosion (e.g., from 

gastroesophageal reflux disease or acidic medications) is unchecked, and the demineralized tooth surface 

is then more easily worn away by the mechanical forces of attrition (tooth-to-tooth contact) and abrasion 

(contact with foreign objects like a toothbrush) . 

1.4. Rationale and Review Objectives 

The destructive synergy among xerostomia, root caries, and tooth wear presents a formidable clinical 

challenge. Treating each condition as a separate entity without addressing their shared underlying drivers 

and reciprocal potentiation is an approach destined for failure. A fragmented strategy may lead to a 

frustrating cycle of restorative failure, disease progression, and eventual tooth loss, significantly 

diminishing the patient's quality of life. An integrated, comprehensive management framework is therefore 

not just beneficial but essential for achieving successful, sustainable oral health outcomes in the geriatric 

population. 

The primary objective of this review is to provide a comprehensive, evidence-based analysis of this clinical 

triad. To achieve this, the article will: 

1. Dissect the individual pathophysiology of xerostomia, root caries, and pathological tooth wear, 

placing each within the broader physiological context of the aging patient. 

2. Analyze the synergistic mechanisms through which these three conditions interact and potentiate 

one another, creating a unified disease process. 

3. Synthesize an integrated, interdisciplinary clinical framework for the concurrent assessment, 

prevention, and management of this triad. 

4. Provide clinicians with an actionable, evidence-based guide to enhance their ability to preserve oral 

function, improve comfort, and ultimately elevate the quality of life for their aging patients. 

 

2. The Physiological Context of Oral Aging 

Understanding the unique oral health challenges faced by older adults requires an appreciation of the 

physiological changes that occur in oral tissues over a lifetime. These normative, age-related alterations, 

known as senescence, create a biological substrate that is more susceptible to disease. When superimposed 

with the cumulative burden of systemic diseases, frailty, and the pervasive effects of polypharmacy, this 

context explains why the triad of xerostomia, root caries, and tooth wear becomes so prevalent and 
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destructive in this population. 

 

2.1. Senescence of Oral Tissues 

While pathological changes are not an inevitable consequence of aging, subtle, progressive alterations in 

the structure and function of oral tissues are a normal part of the aging process. These changes collectively 

reduce the tissues' resilience and reparative capacity . 

Enamel: The outermost layer of the tooth, enamel, undergoes post-eruptive maturation throughout life. 

Through a continuous process of ion exchange with the oral environment, it becomes more mineralized, 

harder, and less permeable . This increased mineralization can confer greater resistance to initial carious 

demineralization. However, this comes at the cost of reduced organic matrix, making the enamel more 

brittle and susceptible to the propagation of microcracks and fractures under functional load . Over time, 

enamel also becomes darker in shade, a change attributable to both thinning that allows the underlying 

yellow dentin to show through and the accumulation of extrinsic stains . 

Dentin: The dentin-pulp complex is a dynamic system that changes significantly with age. Odontoblasts 

continue to deposit secondary dentin throughout life, albeit at a slower rate than primary dentin formation. 

This process gradually reduces the volume of the pulp chamber and root canals . Concurrently, the dentinal 

tubules, which extend from the pulp to the dentino-enamel junction, undergo sclerosis—a process of 

progressive occlusion with peritubular dentin and mineral deposits . This sclerosis reduces dentin 

permeability, which can decrease tooth sensitivity. While this may seem beneficial, it is a double-edged 

sword, as it can mask the symptoms of advancing caries or pulpitis, delaying diagnosis and treatment . 

Furthermore, these structural alterations lead to a reduction in the root dentin's fracture resistance, 

increasing the risk of catastrophic tooth failure . 

Pulp: The dental pulp itself undergoes significant senescence. There is a marked reduction in cellularity, 

vascularity, and innervation with advancing age . The number of fibroblasts, odontoblasts, and defense cells 

diminishes, while the relative amount of fibrous connective tissue increases. This cellular depletion impairs 

the pulp's reparative capacity, such as its ability to form tertiary dentin in response to injury. The diminished 

vascular and neural supply alters the pulp's inflammatory and sensory responses, making diagnostic vitality 

tests (e.g., thermal or electric tests) less reliable in older adults . 

Cementum: This thin layer of calcified tissue covering the tooth root continues to be deposited throughout 

life, leading to a gradual increase in its thickness, particularly at the root apex . Cementum is less 

mineralized than enamel and contains a higher organic content . This composition makes it highly 

vulnerable to demineralization at a higher, less acidic pH than enamel, a critical factor in the etiology of 

root caries . 

 

Periodontium: While some historical texts considered gingival recession a normal part of aging, it is now 

understood to be the cumulative result of pathology or trauma, not a normative physiological process . The 

primary cause of root exposure is the loss of periodontal attachment due to chronic periodontitis, a highly 

prevalent inflammatory disease in older adults. Mechanical trauma from overly aggressive toothbrushing 

can also contribute to recession . This exposure of the root surface is the single most critical prerequisite 

for the development of root caries and a key factor in accelerated cervical tooth wear. It transforms a 

protected, subgingival surface into one that is directly challenged by the cariogenic and erosive oral 

environment. Thus, the vulnerability of the geriatric dentition is not an inevitable outcome of aging itself, 

but rather the consequence of an individual's cumulative "oral life history" of disease and behavior. 

2.2. The Impact of Systemic Disease and Frailty 

The oral health of a geriatric patient cannot be viewed in isolation; it is a direct reflection of their systemic 

health status. Multimorbidity—the presence of two or more chronic conditions—is the norm in this 

population, and these diseases, along with their pharmacological management, exert profound effects on 

the oral cavity . 
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Table 1: Common Geriatric Systemic Conditions and Their Oral Manifestations 

Systemic Condition Pathophysiological Link to Oral 

Health 

Common Oral Manifestations 

Diabetes Mellitus Hyperglycemia, impaired immune 

response, microvascular changes, 

altered saliva composition 

Severe and progressive 

periodontitis, delayed wound 

healing, 

xerostomia/hyposalivation, 

increased risk for root caries, oral 

candidiasis (thrush), burning 

mouth syndrome, taste alterations. 

Cardiovascular Disease (CVD) Shared inflammatory pathways 

(periodontitis), medication side 

effects 

Xerostomia (from diuretics, ACE 

inhibitors, beta-blockers), gingival 

hyperplasia (from calcium channel 

blockers), lichenoid reactions, 

increased bleeding tendency (from 

anticoagulants). 

Arthritis (Rheumatoid, 

Osteoarthritis) 

Autoimmune inflammation (RA), 

limited manual dexterity, 

medication side effects 

Impaired oral hygiene leading to 

increased plaque, caries, and 

periodontitis; temporomandibular 

joint (TMJ) dysfunction and pain; 

secondary Sjögren's syndrome (in 

RA) causing severe xerostomia. 

Cognitive Decline (e.g., 

Alzheimer's) 

Progressive loss of self-care 

ability, behavioral changes, 

potential inflammatory link with 

periodontitis 

Neglected oral hygiene, rampant 

caries, severe periodontal disease, 

difficulty tolerating dental care, 

uncommunicated oral pain, 

increased plaque accumulation. 

Frailty / Sarcopenia Malnutrition, decreased 

physiological reserve, functional 

dependence 

Oral frailty (impaired chewing, 

swallowing), difficulty accessing 

care, poor nutrition exacerbating 

oral and systemic decline, 

increased risk of aspiration 

pneumonia from oral pathogens. 

 

The concept of oral frailty is emerging as a critical component of the overall frailty syndrome. It is defined 

as an age-related decline in oral function, encompassing difficulties with chewing and swallowing, tooth 

loss, and dry mouth . This condition is not merely a consequence of systemic frailty but can also be a 

contributing cause, initiating a vicious cycle where poor oral function leads to malnutrition and sarcopenia, 

which in turn worsens overall physical frailty and further compromises the ability to maintain oral health . 

2.3. Polypharmacy: The Central Challenge in Geriatric Oral Medicine 

Perhaps no single factor has a more pervasive and destructive impact on geriatric oral health than 

polypharmacy. Defined as the concurrent use of five or more medications, polypharmacy is a hallmark of 

geriatric medicine, driven by the high prevalence of multimorbidity . While essential for managing chronic 

diseases, this extensive medication use comes with a high burden of adverse drug events, with oral side 

effects being among the most common. 

Medication-induced hyposalivation is the most frequently reported oral adverse effect, affecting a 

substantial portion of older adults . More than 1,800 drugs across over 80 different pharmacological classes 

have been identified as xerostomic . The pathophysiology is most commonly linked to anticholinergic 

activity . These drugs act by competitively blocking the M3 muscarinic acetylcholine receptors on the acinar 
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cells of the salivary glands, thereby inhibiting the parasympathetic stimulation required for saliva secretion 

. Other mechanisms include sympathomimetic actions, which produce a scantier, more viscous saliva, and 

drug-induced dehydration (e.g., from diuretics) . 

Crucially, there is a clear and well-documented dose-response relationship between the number of 

medications taken and the prevalence and severity of xerostomia . The risk of dry mouth increases 

exponentially with each additional medication an individual takes. This positions polypharmacy as the 

central etiological driver of xerostomia in the elderly. In this context, polypharmacy can be viewed as the 

"keystone pathogen" of geriatric oral disease. Just as a keystone microbial pathogen can orchestrate a shift 

toward a disease-promoting state in a biofilm, polypharmacy disrupts the fundamental homeostasis of the 

oral environment by suppressing saliva. This single disruption then enables the proliferation of a cascade 

of pathologies—rampant caries, accelerated tooth wear, and mucosal infections—by removing the body's 

primary protective mechanisms. This understanding reframes the dental professional's role, elevating 

meticulous medication review and interprofessional collaboration aimed at "de-prescribing" to the level of 

a primary therapeutic intervention. 

3. Xerostomia: The Nexus of Geriatric Oral Dysfunction 

Xerostomia, the subjective sensation of a dry mouth, is one of the most common and debilitating oral 

conditions affecting the geriatric population. It is not a disease in itself but rather a symptom of an 

underlying issue, most often related to medication use or systemic disease . Its significance extends far 

beyond mere discomfort; by compromising the multifaceted protective roles of saliva, xerostomia acts as 

the central nexus from which a cascade of destructive oral pathologies originates, most notably root caries 

and pathological tooth wear. 

 

3.1. Etiology and Pathophysiology 

A critical first step in managing xerostomia is to understand its diverse etiologies, as this informs the 

potential for intervention. It is now widely accepted that significant salivary gland hypofunction is not a 

normal consequence of healthy aging; rather, it is almost always attributable to specific pathological or 

pharmacological factors . 

 

Medication-Induced Hyposalivation: This is, by a significant margin, the most prevalent cause of 

xerostomia in older adults . The high incidence of multimorbidity in this population leads to polypharmacy, 

and the cumulative anticholinergic burden of multiple drugs is the primary mechanism. As detailed 

previously, these medications interfere with the autonomic nervous system's stimulation of salivary glands. 

Table 2 outlines some of the most common classes of xerostomic medications. 

 

Table 2: Common Classes of Xerostomia-Inducing Medications and Their Mechanisms 

Drug Class Common Indications in 

Geriatrics 

Primary Mechanism of 

Hyposalivation 

Anticholinergics/Antispasmodics Overactive bladder, COPD, 

Parkinson's disease 

Direct blockade of M3 muscarinic 

receptors 

Antidepressants (Tricyclics, 

SSRIs) 

Depression, neuropathic pain, 

anxiety 

Anticholinergic and/or 

sympathomimetic effects 

Antihypertensives Hypertension, heart failure Diuresis (dehydration), 

sympathomimetic effects (beta-

blockers) 

Antihistamines (First-

generation) 

Allergies, insomnia Potent anticholinergic effects 

Antipsychotics Psychosis, dementia-related 

agitation 

Anticholinergic and 

antidopaminergic effects 

Opioid Analgesics Chronic pain Central and peripheral 
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Drug Class Common Indications in 

Geriatrics 

Primary Mechanism of 

Hyposalivation 

anticholinergic effects 

Benzodiazepines/Sedatives Anxiety, insomnia Central nervous system depression 

affecting autonomic output 

Decongestants Upper respiratory symptoms Sympathomimetic (alpha-

adrenergic) effects 

 

Sjögren's Syndrome: This is a chronic, systemic autoimmune disease characterized by lymphocytic 

infiltration and progressive destruction of exocrine glands, most notably the salivary and lacrimal glands . 

The result is severe and persistent xerostomia and keratoconjunctivitis sicca (dry eyes). Sjögren's syndrome 

predominantly affects women, with a peak incidence around the age of 50, and it can occur as a primary 

condition or secondary to other autoimmune diseases such as rheumatoid arthritis or systemic lupus 

erythematosus . 

 

Post-Radiation Effects: For patients undergoing radiation therapy for head and neck cancers, damage to 

the salivary glands located within the treatment field is an almost inevitable and often devastating 

consequence . The radiation induces both acute and chronic damage to the glandular acinar cells. The early 

response is thought to involve apoptosis of secretory cells, leading to an initial decline in function, while 

the late, often irreversible response involves fibrosis, vascular damage, and necrosis of the gland tissue . 

The severity of the resulting hyposalivation is directly related to the radiation dose and the volume of 

glandular tissue irradiated. 

 

Other Systemic Conditions: A variety of other systemic diseases common in older adults can contribute 

to xerostomia. Poorly controlled diabetes mellitus can lead to dehydration and autonomic neuropathy 

affecting salivary function . Other contributing conditions include stroke, Alzheimer's disease, and 

profound dehydration from any cause . 

3.2. Clinical Assessment and Diagnosis 

The diagnosis of xerostomia and its underlying cause, hyposalivation, requires a multifaceted approach that 

combines the patient's subjective experience with objective clinical measurements and signs. A significant 

clinical challenge is the recognized disconnect between the patient's reported symptoms and their actual 

salivary flow rates; some individuals may have critically low flow but report few symptoms, while others 

may complain of severe dryness despite having normal salivary output (a condition sometimes termed 

pseudo-xerostomia) . This disconnect underscores the importance of not relying on patient complaint alone 

for risk assessment. 

 

Subjective Assessment: The process begins with a careful history, including a thorough review of all 

medications (prescription and over-the-counter) and systemic health conditions. Validated questionnaires 

or a series of simple screening questions can effectively capture the patient's subjective experience . Key 

questions, such as those proposed in the Sjögren's syndrome classification criteria, include : 

● "Have you had a daily feeling of dry mouth for more than 3 months?" 

● "Do you frequently drink liquids to aid in swallowing dry food?" 

● "Does the amount of saliva in your mouth seem to be too little?" 

 

Objective Assessment (Sialometry): The definitive diagnosis of hyposalivation is made through 

sialometry, the objective measurement of salivary flow rates . This is the gold standard and should be 

considered a critical component of risk assessment in geriatric patients, especially those on multiple 

medications. 

● Unstimulated Whole Saliva (UWS) Collection: This measures the resting or basal salivary flow, 
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which is most relevant to oral comfort and mucosal lubrication. The patient is asked to sit quietly 

and expectorate all accumulating saliva into a pre-weighed collection tube over a period of 5 to 15 

minutes . A flow rate of less than or equal to 0.1 mL/minute is widely accepted as the threshold for 

hyposalivation . 

● Stimulated Whole Saliva (SWS) Collection: This test assesses the functional reserve of the salivary 

glands. The patient chews on a standardized, inert substance (such as paraffin wax) for a set period, 

and the stimulated saliva is collected . This can help differentiate the severity of glandular 

dysfunction. 

 

Clinical Signs: A comprehensive intraoral examination can reveal numerous clinical signs suggestive of 

hyposalivation. These include : 

● A lack of the normal pooling of saliva on the floor of the mouth. 

● A dry, fissured, or lobulated tongue surface with atrophy of the filiform papillae. 

● Oral mucosa that appears erythematous, parched, and friable. 

● A dental mirror or gloved finger adhering to the buccal mucosa during examination. 

● Thick, stringy, or frothy saliva. 

● An increased prevalence of oral candidiasis or angular cheilitis. 

● A pattern of rampant dental caries, particularly at the cervical areas of the teeth. 

 

3.3. The Cascade of Oral Consequences 

The reduction or absence of saliva's protective functions initiates a devastating cascade of oral health 

problems, profoundly impacting function, comfort, and quality of life, while directly fueling the other 

components of the geriatric oral disease triad . 

Increased Risk of Dental Caries: This is arguably the most significant and destructive consequence of 

hyposalivation . The mechanisms are multifactorial. First, the physical clearance of food debris and sugars 

from tooth surfaces is drastically reduced. Second, the buffering capacity of saliva, which normally 

neutralizes plaque acids and dietary acids, is lost, resulting in a more profound and prolonged drop in oral 

pH after a cariogenic challenge. Finally, the supersaturation of saliva with calcium and phosphate ions, 

essential for the remineralization of incipient enamel and dentin lesions, is diminished or absent. This 

combination creates a relentlessly cariogenic oral environment, leading to a high risk of rampant caries, 

especially on the more vulnerable exposed root surfaces . 

Accelerated Pathological Tooth Wear: Saliva is paramount in protecting teeth against wear. It lubricates 

tooth surfaces, minimizing friction during mastication and parafunction (attrition). It also forms the 

acquired pellicle, a thin organic film that acts as a diffusion barrier, protecting the enamel from direct 

contact with erosive acids . In a hyposalivatory state, this protection is lost. The erosive potential of intrinsic 

acids (from GERD) and extrinsic acids (from diet or medications) is magnified. The demineralized and 

softened tooth surface is then far more susceptible to mechanical wear from abrasion and attrition, leading 

to a rapid and synergistic loss of tooth structure . 

Impaired Prosthetic Function: For the many older adults who wear removable dentures, saliva is critical. 

It creates a thin film between the denture base and the underlying mucosa that enhances retention and 

stability through capillary action. It also serves as a lubricant, preventing frictional irritation and the 

development of painful denture sores . Without adequate saliva, dentures can become loose, unstable, and 

abrasive, causing significant discomfort and making it difficult for patients to eat and speak . 

Diminished Quality of Life: The impact of xerostomia extends beyond the teeth. The lack of mucosal 

lubrication leads to difficulties with speech (dysarthria), chewing, and swallowing (dysphagia) . It can cause 

an altered sense of taste (dysgeusia) and a persistent burning sensation in the mouth (glossodynia) . These 

functional impairments can lead to dietary restrictions, poor nutrition, social embarrassment, and 

withdrawal, contributing to a significant decline in overall well-being and quality of life . 

3.4. Contemporary Management Strategies 

The management of xerostomia in the geriatric patient is a multifaceted challenge that requires a 
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comprehensive approach tailored to the individual's specific etiology, severity of hyposalivation, and 

overall health status. The goals are threefold: to provide symptomatic relief, to stimulate any residual 

salivary gland function, and, most critically, to prevent the severe oral sequelae that result from a dry mouth. 

 

3.4.1. Symptomatic Relief 

For many patients, especially those with irreversible salivary gland damage from radiation or advanced 

Sjögren's syndrome, management is primarily palliative. 

● Patient Education and Lifestyle Modification: This is the foundational first step. Patients should 

be counseled on maintaining adequate hydration by sipping water frequently throughout the day . 

Using a humidifier at night can alleviate nocturnal discomfort, which is often exacerbated by mouth 

breathing . It is also crucial to advise patients to avoid substances that can worsen oral dryness, such 

as caffeine, alcohol (including alcohol-containing mouthrinses), and tobacco . 

● Saliva Substitutes and Oral Lubricants: A wide array of over-the-counter (OTC) products are 

available to provide temporary symptomatic relief. These come in various formulations, including 

sprays, gels, lozenges, and rinses, and typically contain lubricating agents such as 

carboxymethylcellulose, hydroxyethyl cellulose, or mucins . While these products can offer transient 

comfort and lubrication, systematic reviews have found that their clinical significance in improving 

perceived dryness is often minimal, and their effectiveness can vary greatly among individuals . 

Nonetheless, given their low risk of adverse effects, they remain a valuable part of the palliative 

armamentarium. 

 

3.4.2. Pharmacological Stimulation (Sialagogues) 

In patients who retain some residual salivary gland function, systemic pharmacological agents, known as 

sialagogues, can be effective in stimulating saliva production. 

● Pilocarpine and Cevimeline: These are the two primary drugs used for this purpose. Both are 

parasympathomimetic agents that act as agonists at muscarinic acetylcholine receptors, particularly 

the M3 subtype found on salivary gland acinar cells . By mimicking the action of acetylcholine, they 

directly stimulate the glands to secrete more saliva. Clinical trials have demonstrated their efficacy 

in increasing salivary flow rates and reducing subjective symptoms of dry mouth compared to 

placebo . However, their systemic action means they can also cause cholinergic side effects 

elsewhere in the body, including sweating, nausea, rhinitis, and urinary frequency . Therefore, their 

use requires careful consideration of the patient's medical history and potential contraindications, 

such as uncontrolled asthma or narrow-angle glaucoma, making them suitable for some but not all 

geriatric patients. 

 

3.4.3. Prevention of Sequelae 

Given that the most destructive consequence of chronic hyposalivation is rampant dental caries, the most 

critical component of xerostomia management is an aggressive and unwavering focus on prevention. While 

palliative measures address comfort and sialagogues may improve function, only a robust preventive 

protocol can avert the catastrophic loss of tooth structure. 

● Intensive Fluoride Therapy: This is the non-negotiable cornerstone of prevention. The high-risk 

environment created by a dry mouth necessitates fluoride concentrations beyond those found in 

standard OTC products. The evidence strongly supports the daily use of a prescription-strength, 

5,000 ppm fluoride toothpaste . This should be supplemented with regular, in-office applications of 

5% sodium fluoride varnish, typically every 3 to 6 months . Fluoride acts by inhibiting 

demineralization, enhancing the remineralization of incipient lesions, and exerting an antimicrobial 

effect on plaque bacteria. 

● Dietary Counseling and Oral Hygiene: Patients and their caregivers must be educated on the 

importance of limiting the frequency of intake of sugary and acidic foods and beverages. Meticulous 

oral hygiene is essential to mechanically remove the plaque biofilm that thrives in a dry mouth 

environment. 
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This prioritization of prevention over palliation represents a crucial shift in clinical focus. The primary 

therapeutic goal in managing the xerostomic geriatric patient is not simply to make the mouth feel less dry, 

but to actively prevent the irreversible damage that dryness causes. 

4. Root Caries: A Disease of the Exposed Root 

Root caries represents one of the most significant oral health challenges in the aging population. Unlike 

coronal caries, which primarily affects the enamel of the tooth crown, root caries is a disease process that 

specifically targets the softer, more vulnerable cementum and dentin of the tooth root . Its high prevalence 

in older adults is a direct consequence of the convergence of two key factors: the increased retention of 

natural teeth and the higher incidence of gingival recession, which exposes the root surface to the oral 

environment. 

 

4.1. Etiology and Risk Assessment 

The development of root caries is a multifactorial process, governed by the interplay of a susceptible host 

surface, a cariogenic biofilm, and a diet rich in fermentable carbohydrates, all profoundly modified by the 

patient's salivary function. 

Host Factors: The fundamental vulnerability of the geriatric patient lies in the nature of the exposed root 

surface. Gingival recession, resulting from a lifetime of periodontal disease or traumatic oral hygiene, is 

the prerequisite for root caries . The exposed cementum and underlying dentin are structurally and 

chemically distinct from enamel. They have a significantly lower mineral content and a higher organic 

content . This compositional difference means they demineralize at a much higher (less acidic) critical pH—

approximately 6.2 to 6.7—compared to enamel's critical pH of around 5.5 . This makes the root surface 

susceptible to acid attack even under conditions that would not harm enamel, and the carious process can 

propagate through cementum and dentin at a much faster rate . 

Microbial and Dietary Factors: The biofilm that forms on root surfaces is complex, containing a diverse 

array of microorganisms. While classic cariogenic bacteria like Streptococcus mutans and Lactobacilli are 

key players, other species, such as Actinomyces, are also strongly implicated in the initiation and 

progression of root lesions . These bacteria metabolize dietary fermentable carbohydrates, producing acids 

that drive the demineralization process. For many older adults, dietary habits shift toward softer, easier-to-

chew foods, which are often highly processed and rich in carbohydrates, thereby increasing the cariogenic 

challenge . The frequency of sugar intake, rather than the total amount, remains the most critical dietary 

variable . 

Key Risk Modifiers: Several factors dramatically increase an individual's risk for developing root caries. 

● Xerostomia: As established, reduced salivary flow is a paramount risk factor. It cripples the oral 

cavity's ability to buffer acids, clear sugars, and remineralize tooth surfaces, creating an ideal 

environment for caries development . 

● Poor Oral Hygiene: Inadequate plaque removal due to factors like diminished manual dexterity 

(e.g., from arthritis), cognitive decline, or lack of motivation allows the cariogenic biofilm to mature 

and remain in prolonged contact with the root surface . 

● Prostheses: The presence of partial dentures can increase plaque accumulation around the clasps 

and along the gingival margins of abutment teeth, creating localized areas of high caries risk . 

A thorough risk assessment is therefore essential for every geriatric patient. This should be a systematic 

evaluation of all contributing factors, including the number of exposed root surfaces, salivary flow rate, 

medication history, dietary habits, oral hygiene effectiveness, and cognitive and functional status . 

Standardized tools such as the Caries Management by Risk Assessment (CAMBRA) protocol are highly 

recommended to guide this process and tailor a personalized preventive plan . 

4.2. Diagnosis and Activity Assessment 

The clinical diagnosis of root caries requires not only the identification of a lesion but, more importantly, 

the assessment of its activity status. This distinction between an active, progressing lesion and an arrested, 

inactive one is the most critical determinant of the management strategy. Treating an arrested lesion 
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restoratively constitutes overtreatment, while merely observing an active lesion constitutes undertreatment. 

Clinical (Visual-Tactile) Diagnosis: This remains the primary and most reliable method for both detection 

and activity assessment . The clinician uses a combination of visual cues and gentle tactile exploration with 

a blunt or ball-ended probe. 

● Active Root Caries Lesions: These lesions are typically located in close proximity to the gingival 

margin, in areas of plaque stagnation. They often appear yellowish or light brown in color and, 

critically, feel soft, leathery, or tacky upon gentle probing . The surface may be matte or non-glossy, 

and cavitation may or may not be present. 

● Arrested (Inactive) Root Caries Lesions: These are considered "scars" of past disease that have 

remineralized. They are often located further from the gingival margin, indicating a change in local 

conditions (e.g., improved oral hygiene). They are characteristically dark brown or black, and the 

surface feels hard, smooth, and glossy to the probe . These lesions do not require restorative 

intervention but should be monitored. 

 

Table 3: Clinical Assessment of Root Caries Lesion Activity (Active vs. Arrested) 

Clinical Parameter Characteristics of an ACTIVE 

Lesion 

Characteristics of an 

ARRESTED Lesion 

Location Typically close to the gingival 

margin, in a plaque-stagnation area 

Often at a distance from the 

gingival margin 

Plaque Coverage Usually covered by a visible 

biofilm 

Typically clean and plaque-free 

Color Yellowish to light brown Dark brown to black 

Surface Texture/Hardness Feels soft, leathery, or sticky upon 

gentle probing 

Feels hard, smooth, and glass-like 

upon gentle probing 

Gingival Health Adjacent gingiva may be inflamed 

(gingivitis) 

Adjacent gingiva is often healthy 

 

Radiographic Diagnosis: Radiographs, particularly bitewings, are a valuable adjunct for detecting 

interproximal root caries that are hidden from direct clinical view . However, radiography has significant 

limitations in this context. It cannot be used to determine lesion activity, as it only shows mineral loss, not 

the biological state of the lesion . Furthermore, early, non-cavitated lesions may not be radiographically 

visible until there is substantial demineralization (30-40%) . Clinicians must also be wary of misinterpreting 

radiographic artifacts, such as cervical burnout—a radiolucent band at the neck of the tooth caused by 

anatomical variations—as caries, which can lead to false-positive diagnoses and unnecessary treatment . 

4.3. Modern Management Paradigms 

The contemporary approach to managing root caries in the geriatric population has undergone a significant 

shift, moving away from a purely surgical-restorative model to one that prioritizes non-invasive, preventive, 

and disease-control strategies. The goal is to arrest active lesions, promote remineralization, and prevent 

new lesions from forming, reserving restorative intervention for specific clinical situations. 

 

4.3.1. Non-Invasive and Remineralisation Therapies 

This approach forms the cornerstone of modern root caries management, particularly for active, non-

cavitated lesions, but also for many cavitated lesions where traditional restoration is not feasible or 

desirable. 

● High-Concentration Fluoride Therapies: Fluoride is the most well-evidenced and effective agent 

for root caries management. Its mechanisms of action include inhibiting demineralization, enhancing 

remineralization by forming more acid-resistant fluorapatite, and interfering with bacterial 

metabolism . For high-risk geriatric patients, standard-concentration fluoride products are often 

insufficient. Clinical guidelines and systematic reviews strongly support a two-pronged approach: 
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1. At-Home Use: Daily brushing with a prescription-strength, 5,000 ppm fluoride toothpaste 

has been shown to be significantly more effective than conventional 1,100-1,450 ppm 

toothpastes in preventing and arresting root caries in older adults . 

2. Professional Application: Regular in-office application of 5% sodium fluoride varnish 

(22,600 ppm F) at 3- to 6-month intervals is also a key recommendation for high-risk 

individuals . 

● Silver Diamine Fluoride (SDF): SDF, typically in a 38% solution, has emerged as a transformative 

tool in geriatric dentistry . It combines the potent antimicrobial properties of silver ions with the 

powerful remineralizing effects of a high concentration of fluoride ions (44,800 ppm F). Numerous 

systematic reviews and meta-analyses have confirmed its high efficacy in arresting active root caries 

lesions in older adults . The application is simple, painless, non-invasive (requiring no drilling or 

anesthesia), and highly cost-effective. This makes SDF an ideal intervention for frail, medically 

compromised, or cognitively impaired patients who cannot tolerate conventional restorative 

treatment. Its primary drawback is the permanent black staining of the arrested carious lesion. While 

this can be an aesthetic concern, it is often well-accepted by older adults, especially for posterior 

teeth, when the benefits of a simple, effective, non-invasive treatment are explained . 

 

4.3.2. Restorative Challenges and Material Science 

Restorative treatment is indicated for cavitated root lesions that are symptomatic, present an aesthetic 

problem, or are impossible for the patient to clean, thus preventing lesion arrest. However, restoring root 

surface lesions is one of the more technically demanding procedures in clinical dentistry . Challenges 

include difficult access and visibility, the proximity of the lesion to the gingival margin (often subgingival), 

the difficulty of achieving adequate moisture control, and the compromised nature of sclerotic dentin as a 

bonding substrate . 

The choice of restorative material must therefore be carefully considered, balancing mechanical properties, 

aesthetics, and the material's ability to perform in a high-risk oral environment. 

● Glass Ionomer Cements (GICs): Conventional GICs and their resin-modified counterparts 

(RMGICs) are often considered the materials of choice for restoring root caries in high-risk geriatric 

patients . Their primary advantages are their ability to chemically bond to dentin without a separate 

adhesive system, their tolerance to a slightly moist environment, and their sustained release of 

fluoride . This fluoride release is a key therapeutic property, as it can help inhibit recurrent caries at 

the restoration margin—a common mode of failure in high-risk individuals. However, conventional 

GICs have relatively poor mechanical properties, exhibiting lower wear resistance and fracture 

strength compared to resin composites . 

● Resin Composites: These materials offer superior aesthetics and mechanical strength . However, 

their placement is highly technique-sensitive, requiring meticulous isolation and moisture control, 

which can be extremely difficult to achieve in the cervical region of a tooth . The durability of the 

adhesive bond to aged, sclerotic dentin is also a concern . In high-caries-risk patients, resin 

composites, being biologically inert, are more prone to the development of secondary caries at their 

margins compared to fluoride-releasing GICs . 

The evidence comparing these materials is mixed, and the optimal choice is highly dependent on the specific 

clinical scenario. In a patient with high caries risk and xerostomia, the therapeutic, fluoride-releasing 

properties of a GIC or RMGIC may be prioritized over the superior strength and aesthetics of a resin 

composite. This reframes the material selection process from simply asking "which material is strongest?" 

to "which material will contribute most to reducing the patient's future disease burden?". 

5. Pathological Tooth Wear in the Aging Dentition 

Pathological tooth wear, or non-carious tooth surface loss, is a cumulative process that becomes 

increasingly evident with age. While a certain degree of wear is a normal physiological consequence of a 

lifetime of function, pathological wear is characterized by a rate or extent of tissue loss that is excessive for 

the patient's age, leading to functional impairment, aesthetic concerns, or dental sensitivity . In the geriatric 
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population, tooth wear is rarely caused by a single factor. Instead, it is a complex, multifactorial condition 

where the mechanisms of erosion, attrition, and abrasion occur concurrently, often in a synergistic and 

destructive relationship . 

 

5.1. Differentiating Mechanisms: Erosion, Attrition, and Abrasion 

Understanding the distinct mechanisms of tooth wear is fundamental to identifying the primary etiological 

factors and formulating an effective management plan. 

● Erosion: This is the chemical dissolution of mineralized tooth structure by acids that are not of 

bacterial origin . It is often the primary and most significant pathological process in older adults. The 

clinical appearance is characterized by broad, "scooped-out" or shallow concavities, a loss of surface 

anatomy, and a smooth, glazed appearance. Restorations may appear to be "standing proud" of the 

surrounding tooth structure, which has dissolved away around them . 

● Attrition: This is the mechanical wear resulting from direct tooth-to-tooth contact, typically during 

mastication or parafunctional habits such as bruxism (grinding) or clenching . It manifests as 

flattened, well-defined wear facets on incisal edges and occlusal surfaces that precisely match the 

contacting surfaces of the opposing teeth . 

● Abrasion: This is mechanical wear caused by the friction of a foreign object against the tooth surface 

. Classic examples include V-shaped or wedge-shaped notching in the cervical region of the teeth 

caused by aggressive, horizontal toothbrushing, or wear patterns caused by habits like pipe smoking 

or holding objects between the teeth . 

In clinical reality, these processes are deeply intertwined. The chemical insult of erosion is frequently the 

"great enabler" of pathological wear. By demineralizing and softening the enamel and dentin, erosion 

renders the tooth surface significantly more susceptible to accelerated wear from the mechanical forces of 

attrition and abrasion . An acid-softened surface can be worn away by toothbrushing or occlusal contact at 

a rate many times faster than a healthy, fully mineralized surface. 

5.2. Key Etiological Factors 

The etiology of pathological tooth wear in older adults is often linked to factors that are more prevalent in 

this age group, including specific medical conditions, dietary patterns, and the effects of polypharmacy. 

Intrinsic Erosion (Gastroesophageal Reflux Disease - GERD): GERD is a highly common condition in 

older adults, where dysfunction of the lower esophageal sphincter allows highly acidic gastric contents (pH 

< 2.0) to reflux into the esophagus and oral cavity . This is particularly damaging during sleep, when 

salivary flow is at its nadir and protective swallowing reflexes are diminished. This "silent reflux" may go 

unnoticed by the patient but can cause devastating dental erosion, characteristically affecting the palatal 

surfaces of the maxillary teeth and the occlusal surfaces of the mandibular posterior teeth . 

Extrinsic Erosion (Diet and Acidic Medications): While the role of acidic dietary components like 

carbonated beverages and citrus fruits is well-known, an often-overlooked source of extrinsic acid in the 

geriatric population is medication . Many older adults take medications that are inherently acidic or are 

formulated in an acidic vehicle to improve stability and absorption, such as chewable aspirin, certain liquid 

iron supplements, and some vitamin C preparations. Frequent, long-term use of these medications can 

contribute significantly to erosive tooth wear. 

Parafunctional Habits (Attrition): Bruxism and clenching are common parafunctional habits that can be 

driven by psychosocial factors like stress and anxiety, sleep disorders, or certain neurological conditions . 

The forces generated during these habits can be far greater than those of normal mastication, leading to 

accelerated attritional wear. 

Hyposalivation as a Critical Modifier: As with root caries, xerostomia is a powerful potentiating factor 

for all forms of tooth wear . Saliva's roles in diluting and buffering acids, lubricating surfaces to reduce 

friction, and providing minerals for remineralization are all critical for protecting against wear . In a dry 

mouth, the erosive challenge is intensified, and the softened tooth surfaces are left unprotected against the 

mechanical forces of abrasion and attrition, leading to a rapid and destructive synergy . 
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5.3. Assessment and Monitoring 

A systematic approach to assessment is crucial for diagnosing the primary causes of tooth wear and for 

monitoring its progression over time, which is essential to determine if the wear is active and requires 

intervention. 

Clinical Assessment: The diagnostic process begins with a comprehensive medical, dental, and dietary 

history to uncover potential etiological factors like GERD, medication use, dietary habits, and 

parafunctional activities. The clinical examination focuses on identifying the characteristic patterns and 

distribution of wear to infer the dominant mechanisms involved . 

Tooth Wear Indices: To quantify the severity of wear in a standardized manner, several clinical indices 

have been developed. 

● Tooth Wear Index (TWI): Developed by Smith and Knight, the TWI is a comprehensive index that 

scores wear on four surfaces of every tooth, grading the severity based on the extent of enamel and 

dentin exposure . While thorough, it can be time-consuming for routine clinical use. 

● Basic Erosive Wear Examination (BEWE): Proposed by Bartlett et al., the BEWE is a simpler 

and more practical screening tool designed for general practice . It works by scoring the most 

severely affected tooth surface in each sextant on a 4-point scale (0-3). The sum of the sextant scores 

provides a cumulative score that is linked to a risk level and corresponding management guidelines, 

similar in principle to the Basic Periodontal Examination (BPE). 

Monitoring Progression: A single assessment only provides a snapshot in time. To determine if the wear 

is active and progressing, longitudinal monitoring is essential. Traditional methods include taking serial 

study casts or clinical photographs, which can be visually compared over time . More recently, digital 

technologies have provided a more precise and objective means of monitoring. Intraoral digital scanners 

can create highly accurate 3D models of the dentition. By superimposing scans taken at different time 

points, specialized software can generate a color-coded map that precisely quantifies the location and 

volume of tooth structure loss, providing definitive evidence of wear progression . 

5.4. A Phased Management Approach 

The management of pathological tooth wear should follow a logical, phased progression, prioritizing 

preventive and stabilizing measures before embarking on potentially complex and invasive restorative 

treatments. This approach is particularly important in the geriatric population, where the capacity to tolerate 

extensive dental work may be limited. 

 

5.4.1. Stabilisation and Prevention 

This initial phase is the most critical and is aimed at identifying and controlling the etiological factors to 

halt or slow the progression of wear. 

● Etiological Factor Control: This is inherently an interdisciplinary task. If intrinsic erosion from 

GERD is suspected, the patient must be referred to their primary care physician or a 

gastroenterologist for diagnosis and medical management (e.g., with proton pump inhibitors) . For 

extrinsic erosion, detailed dietary counseling is required to reduce the frequency and duration of 

contact with acidic foods and drinks . For attrition driven by bruxism, the fabrication of a custom 

occlusal splint (night guard) is the primary intervention to protect the teeth from nocturnal grinding 

forces . 

● Enhancing Tooth Resistance and Oral Hygiene Modification: Preventive advice should include 

the use of a high-concentration fluoride toothpaste or rinse to increase the acid resistance of the 

enamel and dentin . Patients should be instructed to use a soft-bristled toothbrush with a low-abrasion 

toothpaste and, crucially, to avoid brushing for at least 30-60 minutes after an acid exposure (e.g., 

after a reflux episode or consuming an acidic beverage). This delay allows time for saliva to buffer 

the acid and begin the process of remineralization, preventing the mechanical removal of the acid-

softened tooth surface . 

 

5.4.2. Restorative Interventions 
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Restorative treatment is indicated only when wear has led to persistent sensitivity, compromised function, 

poor aesthetics, or has jeopardized the structural integrity of the teeth, and after the etiological factors have 

been controlled. The choice of intervention exists on a spectrum from minimally invasive to complex 

rehabilitation. 

● Minimally Invasive Direct Restorations: For localized or moderate wear, direct adhesive 

restorations using composite resin are an excellent conservative option . This additive approach 

allows for the replacement of lost tooth structure with minimal or no preparation of the remaining 

tooth, preserving tooth vitality and strength. 

● Indirect Restorations: In cases of more severe wear, indirect restorations such as ceramic veneers, 

onlays, or full-coverage crowns may be necessary to restore the form, function, and aesthetics of the 

dentition . 

● Full-Mouth Rehabilitation: For patients with generalized, severe tooth wear that has resulted in a 

loss of occlusal vertical dimension (OVD), a full-mouth rehabilitation may be required . This is one 

of the most complex treatments in dentistry, involving the restoration of most or all teeth at a newly 

established OVD. This approach presents a significant "restorative dilemma" in the geriatric 

population. The patients who need such extensive treatment are often the least able, medically or 

financially, to undergo it. Therefore, such treatment should only be considered after a thorough 

comprehensive geriatric assessment confirms the patient's capacity and motivation, and often 

requires an interdisciplinary approach involving orthodontics or other specialties to manage the case 

conservatively and predictably . Pragmatic alternatives, such as removable overlay prostheses, may 

be a more appropriate solution for frail or medically compromised individuals . 

 

6. The Integrated Clinical Framework 

The effective management of the interconnected triad of xerostomia, root caries, and tooth wear in the 

geriatric population demands a departure from a traditional, tooth-focused, and siloed approach to dental 

care. Success hinges on the adoption of an integrated clinical framework that is holistic, systematic, and 

interdisciplinary. This framework is built upon a foundation of comprehensive geriatric assessment, which 

informs a synergistic protocol for diagnosis and treatment, and is executed by a collaborative healthcare 

team that empowers patients and their caregivers through tailored education. 

6.1. Comprehensive Geriatric Assessment for the Dental Setting 

A standard dental examination is inadequate for the medically and functionally complex older adult. The 

cornerstone of effective geriatric care is the Comprehensive Geriatric Assessment (CGA), a 

multidimensional, interdisciplinary diagnostic process focused on determining a frail older person's 

medical, psychosocial, and functional capabilities in order to develop a coordinated and integrated plan for 

treatment and long-term follow-up . 

Adapting the principles of the CGA to the dental setting represents a crucial shift in focus from a purely 

disease-specific evaluation to a function-oriented one . The primary goal is not just to diagnose oral 

pathology, but to understand the patient's overall capacity to tolerate proposed dental treatments and, 

critically, their ability to perform the necessary self-care to maintain oral health long-term. This assessment 

serves as a pragmatic "go/no-go" gauge for determining the appropriate level of treatment complexity. For 

example, while a patient's severe tooth wear might clinically warrant a full-mouth rehabilitation, a CGA 

revealing significant cognitive impairment and functional dependence would indicate that such treatment 

is unrealistic and inappropriate. The CGA guides the clinician toward a more pragmatic, palliative plan that 

aligns with the patient's overall health reality. 

Key domains of a dental CGA include : 

● Medical and Pharmacological Status: A meticulous review of all systemic diseases and a detailed 

inventory of all prescription and over-the-counter medications to identify sources of xerostomia and 

potential drug interactions. 

● Functional Status: An assessment of the patient's independence in Activities of Daily Living 

(ADLs), such as feeding and dressing, and Instrumental Activities of Daily Living (IADLs), such as 
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managing finances and transportation. This helps gauge the patient's ability to attend appointments 

and perform oral hygiene. 

● Cognitive and Mental Status: Screening for cognitive impairment using simple tools like the Mini-

Cog, and for depression using the Patient Health Questionnaire (PHQ-2), can identify barriers to 

communication, consent, and adherence to care plans . 

● Psychosocial Status: Evaluating the patient's living situation, social support network, and the 

availability and capability of caregivers is essential, as these factors heavily influence the feasibility 

of home care regimens. 

● Nutritional Status: Screening for malnutrition is important, as poor oral health can be both a cause 

and a consequence of inadequate nutrition. 

Frameworks such as OSCAR (Oral, Systemic, Capability, Autonomy, Reality) have been developed to 

help structure this assessment in a dental context, ensuring all critical domains are considered during 

treatment planning . 

6.2. A Synergistic Protocol 

Building on the foundation of the CGA, a synergistic and phased protocol can guide the concurrent 

management of the oral health triad. This pathway prioritizes stabilization and prevention before 

intervention. 

 

Table 4: An Integrated Clinical Pathway for Managing the Geriatric Oral Health Triad 

Phase Clinical Actions Key Considerations Goals 

I: Assessment & 

Diagnosis 

- Conduct Comprehensive 

Geriatric Assessment 

(CGA).<br>- Perform 

detailed oral examination: 

periodontal charting, 

tooth wear indexing (e.g., 

BEWE), root caries 

activity assessment.<br>- 

Objective salivary 

assessment (unstimulated 

sialometry).<br>- 

Comprehensive 

medication and dietary 

history. 

- Patient's medical 

complexity, functional 

status, and cognitive 

capacity.<br>- Identify 

primary etiological 

drivers (e.g., GERD, 

polypharmacy).<br>- 

Determine overall risk 

profile for the triad. 

- Establish a holistic, 

patient-centered 

diagnosis.<br>- Quantify 

risk and disease activity. 

II: Etiological Control 

& Stabilization 

- Medical/Pharmacy 

Consult: Refer to 

physician for GERD 

management; consult 

with physician/pharmacist 

to review medication list 

for potential de-

prescribing or substitution 

of xerostomic drugs.<br>- 

Dietary Counseling: 

Provide tailored advice to 

reduce frequency of sugar 

and acid intake.<br>- 

Parafunction 

Management: Fabricate 

- Interprofessional 

communication is 

critical.<br>- 

Patient/caregiver 

motivation and ability to 

implement changes.<br>- 

Realism of modifying 

long-standing habits or 

medication regimens. 

- Mitigate the underlying 

causes of the triad.<br>- 

Stabilize the oral 

environment to halt 

disease progression. 
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Phase Clinical Actions Key Considerations Goals 

and deliver an occlusal 

splint for patients with 

evidence of bruxism. 

III: Non-Invasive 

Disease Management 

- Intensive Fluoride 

Therapy: Prescribe 5,000 

ppm fluoride toothpaste 

for daily use; begin a 

schedule of in-office 5% 

sodium fluoride varnish 

applications (every 3-4 

months).<br>- Caries 

Arrest: Apply 38% 

Silver Diamine Fluoride 

(SDF) to accessible, 

active root caries 

lesions.<br>- 

Symptomatic Relief: 

Recommend saliva 

substitutes/lubricants and 

lifestyle modifications for 

xerostomia comfort. 

- Patient/caregiver's 

ability to comply with 

home care.<br>- Patient's 

aesthetic concerns 

regarding SDF 

staining.<br>- This phase 

is mandatory for all high-

risk patients. 

- Arrest active carious 

lesions.<br>- 

Remineralize and 

increase the resistance of 

tooth surfaces.<br>- 

Prevent new disease 

initiation. 

IV: Restorative 

Intervention 

- Address symptomatic or 

non-maintainable lesions 

first.<br>- Prioritize 

minimally invasive 

restorations (e.g., direct 

GIC/RMGIC for high-

risk patients; direct 

composite for lower-

risk/aesthetic areas).<br>- 

Consider complex 

indirect restorations or 

full-mouth rehabilitation 

only if the patient is 

functionally, cognitively, 

and medically capable, 

and after successful 

completion of Phases I-

III. 

- Feasibility of moisture 

control.<br>- Patient's 

ability to tolerate long 

appointments.<br>- 

Longevity of materials in 

a high-risk 

environment.<br>- 

Consider pragmatic, 

lower-maintenance 

options (e.g., 

overdentures). 

- Restore function and 

aesthetics.<br>- 

Eliminate non-cleansable 

niches for plaque.<br>- 

Provide durable, 

maintainable restorations. 

V: Long-Term 

Maintenance 

- Establish a frequent 

recall interval (e.g., every 

3-4 months).<br>- At 

each visit: re-assess risk 

factors, monitor existing 

lesions, provide 

professional cleaning, 

apply fluoride varnish, 

and reinforce home care 

with patient and/or 

- Disease process is 

chronic; maintenance is 

lifelong.<br>- Patient's 

health and functional 

status may decline over 

time, requiring adaptation 

of the care plan. 

- Maintain stability.<br>- 

Prevent recurrence and 

new disease.<br>- Adapt 

the care plan to the 

patient's evolving needs. 
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Phase Clinical Actions Key Considerations Goals 

caregiver. 

6.3. The Interdisciplinary Team 

The complexity of geriatric oral health necessitates a collaborative, team-based approach. The dentist acts 

as the coordinator of oral care but must integrate their efforts with other healthcare professionals to address 

the systemic drivers of oral disease . 

● The Physician or Geriatrician: This is the primary partner for managing the patient's systemic 

health. Communication is essential for understanding medical comorbidities, assessing the patient's 

fitness for dental procedures, and, most importantly, for collaborating on medication management. 

A request to a physician to consider alternatives for a highly anticholinergic drug can be one of the 

most effective dental interventions a clinician can make . 

● The Pharmacist: Pharmacists are experts in pharmacotherapy and are an invaluable, often 

underutilized, resource. They can perform comprehensive medication reviews to identify the total 

anticholinergic burden of a patient's drug regimen and suggest therapeutic substitutions that may 

have a lower impact on salivary function . 

● The Dietitian or Nutritionist: For patients with complex nutritional needs or those whose dietary 

habits are a primary driver of their oral disease, a referral to a dietitian can provide specialized 

counseling that is both effective and sensitive to the patient's overall health requirements. 

● Caregivers (Family Members, Home Health Aides, Nursing Staff): In cases of functional or 

cognitive dependence, the caregiver is the most important member of the team. They are responsible 

for implementing the daily oral hygiene regimen. The success of the entire treatment plan often rests 

on their shoulders . 

 

6.4. Tailoring Patient Education and Motivation 

Effective communication and education are paramount, but they must be tailored to the specific capabilities 

and limitations of the older adult and their support system . 

For Patients with Physical Limitations: For individuals with conditions like arthritis or stroke-related 

hemiparesis that limit manual dexterity, oral hygiene instruction must focus on adaptation. This includes 

recommending and demonstrating the use of tools such as electric toothbrushes with large, easy-to-grip 

handles; modifying manual toothbrush handles by adding a tennis ball or bicycle grip; and introducing 

interdental cleaning aids like floss holders, interdental brushes, or water flossers that require less fine motor 

control . 

For Patients with Cognitive Decline: As cognitive function declines, the responsibility for oral care 

gradually shifts from the patient to the caregiver. In this context, the caregiver effectively becomes the 

primary target of education. Communication with the patient should use simple, short sentences and the 

"Tell-Show-Do" technique . Caregiver training should be direct and hands-on, providing them with clear, 

written instructions and strategies for managing potentially resistive behaviors. Motivating individuals with 

dementia often involves establishing consistent daily routines, breaking tasks into manageable steps, and 

creating a positive, encouraging environment rather than relying on abstract health education . The 

clinician's role evolves from educator of the patient to coach and supporter of the caregiver. 

7. Future Directions 

The field of geriatric dentistry is at a critical juncture, propelled by demographic shifts and technological 

advancements. While significant progress has been made in understanding the challenges of the aging 

dentition, future efforts must focus on harnessing innovation, reforming public health policy, and 

addressing key research gaps to translate current knowledge into widespread, equitable improvements in 

the oral health of older adults. 

7.1. Innovations in Materials and Technology 

Technological innovation is poised to revolutionize the diagnosis, management, and delivery of geriatric 

oral care, offering solutions that are more precise, less invasive, and more accessible. 
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● Bioactive and Biomimetic Materials: The future of restorative dentistry for high-risk populations 

lies in the development of "smart" materials. Beyond simply replacing lost tooth structure, these 

materials are designed to interact therapeutically with the oral environment. This includes 

advancements in high-strength glass ionomer cements with enhanced mechanical properties and 

improved fluoride release profiles, as well as the development of resin composites and adhesives 

that are "bioactive," containing and releasing ions like calcium, phosphate, and fluoride to inhibit 

demineralization and promote remineralization at the restoration margin, actively combating 

recurrent caries . 

● Salivary Diagnostics: The burgeoning field of "salivaomics" holds immense potential for 

transforming geriatric care . Saliva is an easily accessible, non-invasive diagnostic fluid that contains 

a vast array of biomarkers, including proteins, enzymes, hormones, and genetic material. Salivary 

diagnostics could enable real-time, chairside monitoring of systemic conditions (e.g., salivary 

glucose for diabetes management), assessment of oral disease risk (e.g., specific microbial or 

inflammatory markers), and early detection of oral cancer . This would facilitate a more personalized 

and preventive approach to both oral and systemic health management. 

● Digital Workflows and Teledentistry: Digital technologies are making dental care more efficient, 

accurate, and accessible for older adults. Intraoral scanners provide a comfortable and precise 

alternative to traditional impressions and create digital records that can be used to meticulously 

monitor the progression of tooth wear over time by superimposing serial scans . Computer-aided 

design/computer-aided manufacturing (CAD/CAM) allows for the rapid, in-office fabrication of 

durable and well-fitting restorations. Most significantly, teledentistry is emerging as a critical tool 

for overcoming the access-to-care barriers faced by many older adults . By using digital 

communication platforms, intraoral cameras, and portable imaging devices, dental professionals can 

conduct remote consultations, screenings, and follow-up care for individuals who are homebound or 

reside in long-term care facilities, integrating them into a continuous care model . 

7.2. Public Health and Policy Implications 

Clinical advancements alone are insufficient to address the population-level challenges of geriatric oral 

health. Substantial changes in public health policy and healthcare system design are imperative. 

● Integration of Oral Health into Public Health Programs: A fundamental policy shift is needed to 

break down the historical silo separating dentistry from the rest of medicine. Public health initiatives 

must integrate oral health into all programs aimed at healthy aging and chronic disease management 

. This involves recognizing and acting upon the shared risk factors (e.g., diet, smoking) for oral and 

systemic diseases and establishing oral health as a key component of overall health . 

● Improving Care in Long-Term Care (LTC) Facilities: The oral health of residents in LTC 

facilities is often poor, despite federal regulations such as the Omnibus Budget Reconciliation Act 

of 1987 (OBRA '87) that mandate facilities provide access to routine and emergency dental care . A 

significant gap exists between policy and practice. Future efforts must focus on stronger enforcement 

of these regulations, developing standardized care protocols, and promoting models of care that 

integrate dental professionals (such as dental hygienists) directly into the LTC facility's care team to 

oversee daily oral hygiene and provide preventive services . 

● Expanding Dental Coverage: The most significant barrier to dental care for many older adults in 

the United States is the lack of comprehensive dental coverage under the traditional Medicare 

program . This policy-practice chasm means that even when effective treatments are available, they 

remain inaccessible to a large portion of the population that needs them most. Sustained advocacy is 

required to reform public policy and include a meaningful, comprehensive dental benefit within 

Medicare and other public insurance programs to ensure equitable access to care. 

7.3. Identifying Research Gaps 

To continue advancing the field, future research must address several critical knowledge gaps. 

● Research in Vulnerable Populations: There is a profound lack of high-quality, longitudinal data 

on the oral health status, disease progression, and treatment outcomes specifically within the most 

vulnerable geriatric populations, namely those who are homebound or institutionalized . These 
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individuals are systematically excluded from most large-scale epidemiological surveys, yet they bear 

the highest burden of disease. Research methodologies must be adapted to include these frail 

populations. 

● Effectiveness of Interventions: While agents like high-concentration fluoride and SDF show great 

promise, more long-term, pragmatic clinical trials are needed to determine the optimal application 

protocols and comparative effectiveness of different preventive and restorative strategies in the 

context of the medically complex, frail older adult . 

● Models of Integrated Care: There is a need for health services research to rigorously evaluate the 

clinical and economic effectiveness of various interdisciplinary care models. Which models of 

collaboration between dentists, physicians, pharmacists, and nurses are most effective at improving 

patient outcomes and reducing overall healthcare costs? 

● Geriatric Dental Education: Given the demographic imperative, there is a recognized shortage of 

dental professionals with adequate training in geriatrics . Research is needed to develop, implement, 

and evaluate new educational curricula and interprofessional training programs for dental students, 

residents, and practicing clinicians to ensure the future workforce is competent and prepared to meet 

the complex needs of the aging population. 

8. Conclusion 

8.1. Synthesis of Key Evidence 

The confluence of global aging and increased tooth retention has ushered in a new era for dentistry, one 

defined by the complex challenge of maintaining a natural dentition in a population with escalating medical 

and functional complexity. This review has synthesized the extensive evidence surrounding a central 

clinical challenge of this new era: the destructive triad of xerostomia, root caries, and pathological tooth 

wear. The evidence compellingly demonstrates that these are not disparate clinical entities but rather a 

synergistic "Oral Geriatric Syndrome." This syndrome is fundamentally driven by the hallmarks of aging—

multimorbidity and polypharmacy—which lead to hyposalivation. The resulting xerostomia acts as the 

catalyst, creating an oral environment where the natural defenses against chemical and microbial insults are 

crippled, leading to the rapid and concurrent progression of carious lesions on exposed root surfaces and 

erosive/mechanical tooth wear. The management of this triad, therefore, cannot be successful if approached 

in a fragmented, restorative-centric manner. The weight of the evidence supports a paradigm shift toward 

a model of care that is preventive, risk-based, and holistically integrated with the patient's overall health 

status. 

8.2. A Call for a New Standard of Care 

The findings of this review constitute more than an academic summary; they represent a clear and urgent 

call to action for the dental and allied health professions to establish a new standard of care for the aging 

population. The traditional, isolated model of dentistry is insufficient to meet the needs of the modern 

geriatric patient. The professional and ethical responsibility of the clinical community is to evolve and 

embrace a framework of care that is: 

● Integrated: Actively breaking down the historical silos between medicine and dentistry through 

routine communication and collaborative treatment planning. 

● Interdisciplinary: Building functional care teams that include physicians, pharmacists, nurses, 

dietitians, and caregivers, recognizing that the management of systemic health and oral health are 

inseparable. 

● Preventive: Shifting the primary focus from the surgical repair of disease to the proactive, non-

invasive prevention and arrest of disease through rigorous risk assessment and evidence-based 

therapies like high-concentration fluorides and silver diamine fluoride. 

● Patient-Centered: Moving beyond a "one-size-fits-all" approach to develop individualized care 

plans grounded in a comprehensive geriatric assessment that respects the unique functional, 

cognitive, and psychosocial realities of each older adult. 

Adopting this new standard of care is the definitive pathway to mitigating the destructive effects of the 
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xerostomia-caries-wear triad. By doing so, clinicians can move beyond simply treating oral lesions to truly 

preserving function, promoting comfort, and making a profound and lasting contribution to the health, 

dignity, and quality of life of their aging patients. 
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