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Abstract Oral health is an essential component of overall health and well-being, yet significant challenges
continue to shape the delivery and accessibility of public dental services in the United States. This review examines
three converging forces transforming U.S. public dental health: demographic aging, pandemic-related disruptions,
and rapid technological advancement. The aging population, projected to comprise nearly one in five Americans by
2030, presents increasing demands for geriatric-focused dental care, including prevention and management of caries,
periodontal disease, tooth loss, and oral cancer. Concurrently, the COVID-19 pandemic exposed structural
vulnerabilities in dental care systems, resulting in widespread disruptions to preventive services, delayed treatment,
and heightened disparities in access. At the same time, innovations such as tele-dentistry, artificial intelligence—
assisted diagnostics, and digital health integration have emerged as potential solutions to expand access and enhance
care delivery, though questions remain regarding cost-effectiveness, equity, and long-term outcomes. This review
synthesizes current evidence on these intersecting challenges and evaluates their implications for policy, workforce
development, and public health planning. It identifies critical research gaps, including the need for longitudinal data
on pandemic-related oral health outcomes and rigorous evaluation of emerging technologies in community settings.
Strengthening integration between dentistry and broader healthcare systems, expanding preventive infrastructure,
and adopting proactive policy reforms are essential to building a resilient and equitable public dental health
framework. Addressing these challenges collectively will be central to improving oral health outcomes and
advancing population health across the United States.
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1. Introduction

Oral health is a fundamental component of overall
health and quality of life. Poor oral health can lead to pain,
difficulty eating and speaking, impaired sleep, missed
work or school days, and reduced social interaction, all of
which diminish wellbeing and productivity. Untreated
dental diseases such as caries and periodontitis are not
only local problems but are also associated with systemic
health conditions, including cardiovascular disease,
diabetes, and adverse pregnancy outcomes, underscoring
the critical mouth, body connection that influences general
health across the lifespan. [1]

In the United States, the public dental health landscape
reflects both advancements and persistent challenges.
National surveillance data indicate that although some
improvements in caries control have been seen in children,
overall progress in adult oral health has been modest over
recent decades. Dental care access remains unevenly
distributed: significant portions of the population face
barriers due to cost, lack of insurance, geographical
shortages of providers, and social determinants of health
that contribute to persistent disparities in oral health
outcomes. [2]

Emerging challenges in U.S. public dental health have
highlighted the need for renewed focus and innovation.
First, the aging U.S. population is expanding rapidly,
increasing demand for specialized geriatric dental care as
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more older adults retain natural teeth and face
age-associated oral conditions. Second, the COVID-19
pandemic disrupted routine dental services, leading to
reduced preventive visits, deferred care, and shifts toward
alternative care models that may reshape future dental
practice. Third, technology, especially tele-dentistry and
digital diagnostic tools, offers new opportunities to
improve access and efficiency but also raises questions
about equity, implementation, and integration into public
oral health systems. [3,4]

Given these converging trends, this review critically
examines how aging demographics, pandemic-related
disruptions, and technological advances are shaping public
dental health in the United States. Its purpose is to
synthesize existing evidence, identify policy and practice
gaps, and highlight strategies to improve oral health
outcomes and equity across diverse U.S. populations.

2. Aging Population and Public Dental
Health

The United States is experiencing a substantial
demographic shift as the population of older adults
continues to grow. Currently, adults aged 65 years and
older comprise one of the fastest-expanding age groups,
projected to increase to nearly 20% of the U.S. population
by 2030, surpassing the number of individuals under age
18 and presenting unique oral health needs for public
dental systems. [5]

Older adults face distinct oral health challenges
compared to younger populations. Dental caries (tooth
decay) persists as one of the most prevalent chronic
diseases in seniors, even though it is largely preventable,
and untreated decay is common among those who retain
natural teeth. Periodontal disease, which is strongly
associated with tooth loss, affects a high proportion of
adults aged 65 and older, with estimates indicating that a
majority of older adults have some form of gum disease. [6]
Tooth loss remains an ongoing concern: despite long-term
declines in edentulism, a significant number of seniors have
lost most or all of their natural teeth, which can adversely
affect nutrition, speech, and quality of life. Additionally, the
incidence of oral and pharyngeal cancers increases with age,
with older adults showing higher diagnosis rates than
younger individuals. [7]

Access to dental care for older adults in the U.S. is
hindered by multiple systemic barriers. Routine dental
services are typically excluded from Medicare coverage,
leaving many older individuals without affordable dental
insurance after retirement. Financial constraints especially
among low-income seniors, combine with geographic
disparities, such as dental health professional shortage
areas, to reduce utilization of preventive and restorative
care. Physical limitations, mobility challenges, and the
presence of multiple chronic health conditions further
complicate older adults’ ability to seek and receive regular
dental treatment, contributing to under-utilization and
delayed care. [8]

Public health interventions targeting aging populations
emphasize prevention and tailored care strategies.
Community-based programs often focus on oral health
education, promoting daily hygiene and regular

professional check-ups to prevent caries and periodontal
disease. Fluoride-based preventive measures, including
high-fluoride toothpaste and varnish application, are
recommended to reduce risk of decay in older adults with
higher susceptibility to root caries. Integrating dental care
into primary care settings, improving transportation and
mobile dental services, and expanding dental coverage
through public insurance reforms are important policy
directions identified in recent literature aimed at
mitigating access barriers and improving oral health
outcomes for older adults. [9] Together, these
demographic, clinical, and access-related trends
underscore the importance of strategically addressing the
oral health needs of older Americans as a critical
component of public dental health planning. Figure 1
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Figure 1. Multilevel Barriers affecting older adults access to oral care

3. Pandemics and Oral Health

3.1. COVID-19 and Its Impact on Dental
Care Delivery

The COVID-19 pandemic profoundly disrupted dental
care delivery systems across the United States. In March
2020, the American Dental Association (ADA)
recommended postponing all elective dental procedures and
limiting care to urgent and emergency services in order to
reduce viral transmission and preserve personal protective
equipment (PPE) for frontline healthcare workers. As a
result, routine preventive visits, including prophylaxis,
sealants, fluoride treatments, and routine examinations,
were temporarily suspended nationwide. [10]

National data indicate significant declines in dental
service utilization during the early phases of the pandemic.
According to the Centers for Disease Control and
Prevention (CDC), delayed or foregone medical and
dental care was widely reported during 2020, particularly
among adults with underlying health conditions. These
disruptions highlighted the vulnerability of dental care
systems to public health emergencies and exposed
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longstanding access disparities. [12]

3.2. Disruptions in Preventive and Emergency
Dental Services

Preventive dental services experienced substantial
declines during the pandemic, increasing the risk of
untreated caries, periodontal disease progression, and
delayed detection of oral cancers. Federally Qualified
Health Centers (FQHCs), which serve many low-income
and underserved populations, reported dramatic reductions
in dental visits during the initial months of COVID-19. [12]

Although emergency dental care remained available,
patients often delayed seeking urgent treatment due to fear
of infection, financial instability, or clinic closures. A
study reported a sharp decline in patient volume during
early 2020, followed by a gradual recovery later in the
year as enhanced infection control protocols were
implemented. These service disruptions may have
contributed to delayed diagnoses, greater disease severity
at presentation, and widening oral health disparities,
particularly among vulnerable populations. [13]

3.3. Infection Control Challenges and Policy
Responses

Dentistry was considered a high-risk profession during
COVID-19 because many dental procedures generate
aerosols, which can facilitate viral transmission. This
prompted rapid implementation of enhanced infection
control measures, including pre-appointment screening,
temperature  checks, N95 respirators, high-volume
evacuation systems, air filtration units, and extended fallow
times between patients. Policy responses evolved as
evidence accumulated. The CDC and ADA provided
updated interim guidance to ensure safe reopening of dental
practices while minimizing transmission risks. Notably,
studies later demonstrated that, when appropriate infection
control measures were implemented, transmission rates in
dental settings were relatively low. This reinforced the
effectiveness of evidence-based infection prevention
protocols and underscored the importance of preparedness
planning for future pandemics. [14]

3.4. Role of Tele-Dentistry and Public Health
Planning

The pandemic accelerated the adoption of tele-dentistry
as a tool for triage, consultation, follow-up care, and oral
health education. The ADA defines tele-dentistry as the
use of telehealth systems and methodologies in dentistry,
which can improve access to care in underserved or rural
communities. During COVID-19, many states temporarily
expanded reimbursement policies for telehealth services,
including dental consultations. Tele-dentistry proved
valuable for screening urgent cases, reducing unnecessary
in-person visits, and maintaining continuity of care.
However, disparities in broadband access and digital
literacy posed barriers to equitable implementation.

From a public health perspective, the pandemic
highlighted the need for stronger emergency preparedness
frameworks within dental systems, including integration

with broader healthcare infrastructure, improved supply
chain resilience for PPE, and sustainable tele-dentistry
reimbursement policies. The experience of COVID-19 has
reshaped public dental health planning and emphasized
the importance of flexibility, technological integration,
and equity-focused strategies moving forward. [15]

4. Integration and Policy Implications

The convergence of demographic aging, pandemic-
related disruption, and rapid technological transformation
calls for a coordinated and integrated public health
strategy for dentistry in the United States. Older adults
represent a rapidly expanding segment of the population
with complex oral health needs shaped by chronic disease,
polypharmacy, and functional limitations. At the same
time, the COVID-19 pandemic exposed structural
vulnerabilities in dental delivery systems, particularly
their reliance on in-person encounters and limited
integration into broader emergency preparedness
frameworks. Technological innovations, including tele-
dentistry and digital health platforms, have emerged as
potential mechanisms to enhance resilience, continuity of
care, and access, but their benefits depend on equitable
implementation and sustainable policy support. [16]

The U.S. Department of Health and Human Services, in
Oral Health in America, underscores the necessity of
integrating oral health into primary care systems and public
health infrastructure to improve outcomes and reduce
disparities. This integration requires aligning geriatric-
focused dental services with chronic disease management,
embedding pandemic preparedness into dental standards,
and institutionalizing digital health tools as routine
components of care delivery and surveillance. [17]

4.1. Policy Reform

Policy reform at both federal and state levels is central
to achieving these objectives. The Centers for Medicare &
Medicaid Services notes that routine dental services are
generally excluded from Medicare Part A and Part B,
leaving many older adults without comprehensive
coverage. Expanding federal dental benefits could
increase preventive care utilization and reduce costly
emergency interventions. [18]

State-level variation in Medicaid adult dental benefits
further contributes to inequities. The Kaiser Family
Foundation documents substantial differences in coverage
scope and reimbursement rates across states. Establishing
standardized essential preventive benefits and improving
reimbursement  structures may enhance provider
participation and patient access. Additionally, tele-
dentistry reimbursement policies introduced during the
pandemic should be evaluated and sustained where
effective to improve continuity of care. [19]

4.2. Workforce and Prevention

Workforce development is critical to strengthening
public dental infrastructure. The Health Resources and
Services Administration continues to designate numerous
Dental Health Professional Shortage Areas nationwide.
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Expanding team-based care models, including broader roles
for dental hygienists, dental therapists where authorized,
and community health workers, may help address
workforce gaps and improve preventive outreach. [20]

Strengthening  geriatric ~ dentistry  training and
interprofessional education can better prepare providers to
manage medically complex older adults. Preventive public
health measures, including community water fluoridation,
school-based sealant programs, and mobile clinics, remain
cost-effective strategies for reducing disease burden. The
Centers for Disease Control and Prevention continues to
recognize community water fluoridation as a foundational
preventive intervention. Integrating digital surveillance
tools into these programs can enhance monitoring and
population-level impact. [21] Figure 2
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Figure 2. Workforce & Prevention Infrastructure Model

4.3. Equity and Infrastructure

Resource allocation must prioritize equity-focused
approaches that address social determinants of health,
including transportation barriers, income inequality, and
limited digital access. Investments in broadband
infrastructure and digital literacy are necessary to ensure
that tele-dentistry expansion does not exacerbate
disparities. Coordinated leadership,  sustainable
reimbursement models, workforce expansion, and
preventive infrastructure investment are essential to
building a resilient and equitable public dental health
system capable of meeting the evolving needs of the U.S.
population. [21]

5. Future Directions and Research Gaps

As the U.S. public dental health system adapts to
demographic shifts, pandemic recovery, and rapid

technological change, several critical research gaps remain.

Addressing these gaps is essential to improving oral health
outcomes, strengthening care delivery models, and
reducing disparities.

5.1. Areas Needing Further Research

One of the most pressing areas for investigation is the
cost-effectiveness and long-term sustainability of tele-
dentistry. While tele-dentistry expanded rapidly during the

COVID-19 pandemic, particularly for triage and
consultation, robust longitudinal data evaluating its impact
on caries progression, periodontal disease management,
and oral cancer detection are limited. The American
Dental Association has recognized tele-dentistry as a tool
to improve access, but further evaluation of
reimbursement models, diagnostic accuracy, patient
satisfaction, and return on investment is needed. Research
should also assess whether tele-dentistry reduces
emergency department utilization for nontraumatic dental
conditions, a persistent public health concern. [22]

Another significant gap involves understanding the
long-term oral health consequences of pandemic-related
care disruptions. National surveys reported widespread
delays in dental \visits during 2020-2021, but
comprehensive longitudinal studies examining increases
in untreated caries, advanced periodontal disease, or late-
stage oral cancer diagnoses are still emerging. Dental
researchers should investigate whether pandemic-related
service interruptions  disproportionately  affected
vulnerable populations, including older adults, Medicaid
beneficiaries, and racial/ethnic minorities. [23]

Additionally, more research is needed in geriatric
dentistry, particularly regarding preventive strategies for
root caries, xerostomia associated with polypharmacy,
implant maintenance in older adults, and oral-systemic
disease interactions. The National Institute of Dental and
Craniofacial Research (NIDCR) highlights the need for
expanded research addressing oral health challenges
among aging populations. Evidence-based protocols
tailored to frail and medically complex seniors remain
underdeveloped. [24]

Workforce research is also critical. Studies should
evaluate the impact of expanding scopes of practice for
dental hygienists and dental therapists on preventive
service delivery, particularly in Dental Health Professional
Shortage Areas identified by HRSA. Rigorous
assessments of workforce redistribution, interprofessional
collaboration, and outcomes in community-based settings
are needed. [25]

5.2. Potential Innovations and Strategies to
Improve Access and Outcomes

Looking forward, dentistry must leverage technological
and policy innovation to strengthen public health
integration. Artificial intelligence (Al)-assisted
diagnostics, including radiographic caries detection and
periodontal risk assessment tools, offer promising adjuncts
to improve early disease detection and clinical decision-
making. However, validation studies assessing diagnostic
reliability, bias in algorithm training datasets, and cost-
effectiveness in community settings are necessary before
widespread adoption. [26]

Integration of electronic dental records (EDRS) with
medical health records (EHRs) represents another
promising innovation. Interoperability between dental and
medical systems could improve chronic disease screening
(e.g., diabetes, hypertension), facilitate coordinated care
for medically complex patients, and enhance population-
level surveillance. Federal initiatives supporting health
information exchange infrastructure may accelerate this
integration. [27]
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From a preventive standpoint, expansion of minimally
invasive dentistry approaches, such as silver diamine
fluoride (SDF), atraumatic restorative treatment (ART),
and community-based fluoride varnish programs, offers
cost-effective strategies for managing caries in both
children and older adults. These approaches are
particularly relevant in low-resource or long-term care
settings. The CDC continues to support community water
fluoridation as a foundational public health measure to
reduce caries prevalence nationwide. [28]

Policy innovation should also focus on strengthening
dental inclusion in broader health reform efforts.
Incorporating adult dental benefits into Medicare,
stabilizing Medicaid reimbursement rates, and sustaining
tele-dentistry coverage could significantly enhance
preventive care utilization. Furthermore, public health
planning should integrate dental emergency preparedness
into national response frameworks, ensuring adequate PPE
stockpiles and continuity protocols for future infectious
disease outbreaks. [29]

Finally, research must prioritize equity-focused
implementation science. Technological advancements and
policy reforms must be evaluated through the lens of
social determinants of health to ensure that innovations
reduce, rather than exacerbate, oral health disparities.

6. Conclusion

This review highlights the evolving landscape of public
dental health in the United States, shaped by three
intersecting forces: demographic aging, pandemic-related
disruptions, and technological advancement. The rapid
growth of the older adult population has intensified
demand for geriatric-focused dental care, particularly for
the prevention and management of caries, periodontal
disease, tooth loss, and oral cancer. At the same time, the
COVID-19 pandemic exposed vulnerabilities in dental
care delivery systems, including limited emergency
preparedness, dependence on in-person services, and
disparities in access among Vvulnerable populations.
Concurrently, technological innovations, especially tele-
dentistry, digital diagnostics, and electronic integration,
have emerged as promising tools to enhance access,
efficiency, and continuity of care.

Collectively, these findings underscore the necessity of
proactive planning within U.S. public dental health
systems. Preparing for an aging population requires
expanded preventive strategies, workforce training in
geriatric dentistry, and policy reforms that improve
insurance coverage and access. Pandemic preparedness
must become a permanent component of dental public

health infrastructure, incorporating infection control
readiness, supply chain resilience, and sustainable
telehealth  reimbursement  frameworks. Meanwhile,

thoughtful adoption of technology, guided by evidence,
cost-effectiveness analyses, and equity considerations, can
strengthen service delivery while reducing disparities.
Public dental health plays a critical role within the
broader U.S. healthcare system. Oral health is inseparable
from systemic health, influencing chronic disease
outcomes, nutritional status, communication, and overall
quality of life. Integrating dentistry more fully into

primary care, public health surveillance, and health policy
reform will be essential to advancing population health.
By aligning aging strategies, emergency preparedness, and
technological innovation within a cohesive framework, the
United States can build a more resilient, equitable, and
prevention-oriented public dental health system for the
future.
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