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Abstract: Oral, dental and craniofacial (ODC) health has a profound impact on general health and welfare throughout life, yet US 
dentists and physicians operate across misaligned silos. This protracted division limits access to optimal health, supports fee for 
services, and exacerbates health disparities. Early in the 20th century, the most frequent dental therapy was tooth extraction: removed 
infected teeth were substituted by prosthetic appliances – commonly, dentures or nothing. Most adults assumed becoming edentulous 
was a normal corollary of aging. With the discovery of penicillin and other antibiotics, healthcare professionals and policy makers 
predicted infectious diseases would become irrelevant. However, given numerous health threats, including SARS-CoV-2, HIV, 
multidrug-resistant bacteria, Zika virus, Ebola virus, and now monkeypox, public and professional awareness of transmissible 
infectious diseases has never been more evident. Ironically, little attention has been paid to unmet transmissible, infectious, common 
oral diseases – dental caries and periodontal diseases. Therefore, these persist within “the silent and invisible epidemic”. The 
preventable death of a young boy in 2007 from an infected untreated tooth that produced bacterial meningitis is a profound reminder 
that our nation has vast inequities in education, health, and welfare. The impact of oral infections on hospital-acquired pneumonia, 
post-operative infection in cardiac valve surgery, and even academic performances of disadvantaged children displayed through 
sociodemographic characteristics and access to care determinants also are profound! This paper asserts that current and emerging ODC 
health knowledge and science will inform health policies and advance equity in access to care, affordable costs, and optimal healthcare 
outcomes. We recommend that legal and regulatory systems and public health programs be required to ensure health equity. A fair 
healthcare system that addresses holistic healthcare must be transparent, accessible, integrated and provide a standard of oral 
healthcare based upon scientific evidence for all people across the lifespan. 
Keywords: dental caries, periodontal disease, primary care, health equity, research

Introduction and Scope of the Issues
There has been significant progress in the improvement of general health and well-being of the United States (US) 
population over the past century.1–9 Most people are living longer. Eradication of illnesses, such as polio and smallpox, 
and breakthroughs in diagnosis and treatment for oral diseases have reduced morbidity and mortality for most, but not all, 
Americans. Health outcome improvements have resulted from increased access to health insurance and quality 
healthcare.9–11 However, as we strive to achieve health equity, we need to confront and address the underlying barriers 
and realities facing the US.

Our nation continues to struggle to address disparities and inequities in education, income and health. These 
inequities are profound, complex and their interaction compromises individuals, families, and communities.9–11 Prime 
among them is the lack of access to high-quality Pre-Kindergarten (Pre-K) and K-12 education, differences in income 
among working adults, limited access to care for vital life stagesfor example, prenatal care for all pregnancies, and the 
increasing prevalence of diseases and conditions that affect quality of life and functioning. Examples of diseases and 
conditions that represent 80% of our nation’s disease burden include child and adult obesity, “the silent epidemic of tooth 
decay and periodontal disease” in poor children, poor adults and senior adults of color, mental health diseases and 
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disorders, vision disabilities, autism, cardiovascular diseases, and dementias.1,11 Upstream of these latter striking health 
disparities is the fact that 25% of the American population resides in environments where poverty and other social, 
educational, and health inequities exist.12 The many forces at play causing poverty are complex. Poor education is 
a prime factor along with involvement in the criminal justice system or foster care system. Select disabilities and poor 
health, both physical and mental, are other cases in point. Conditions such as drug and alcohol abuse, child abuse and 
domestic violence add additional burdens.

Preventable gaps in health care contribute to the poor ranking of the US for life expectancy, infant mortality, oral 
health, and other health measures compared to other high-income countries, despite spending more on health care than 
other countries, both on a per-capita basis and relative to its wealth.13,14 There are societal and economic consequences of 
these circumstances, and resulting inequities contribute to intergenerational transfers of disadvantage. This situation 
affects the health of future generations by limiting economic mobility and opportunity.11 In addition, the structure and 
workforce of our healthcare system are a challenge. Primary care is under-resourced, presents clinician burnout, and all 
too often offers fragmentation of care. The National Academies of Sciences, Engineering, and Medicine (NASEM) have 
called for primary care to be defined as a “common good” and “not a commodity service”.15 Another significant issue for 
effective comprehensive primary care for all Americans remains implicit bias in healthcare delivery. These biases 
expressed by dentists, nurses, physicians, and other healthcare providers function within larger social, cultural, and 
economic structures and perpetuate systemic racism, gender inequity, sexism, and other forms of discrimination. It is 
estimated that health disparities cost the US economy as much as $1.24 trillion in excess medical and dental spending 
and lost work productivity.16 The COVID-19 pandemic has further revealed the devastating effects of health disparities 
and the growing costs.11 Addressing these and other challenges in the context of attaining health equity provides an 
opportunity to assess conditions, such as oral health and health care disparities, within the realm of health care and health 
care policies.

Ensuring health equity will improve the well-being of people and communities across the nation yielding economic 
and social benefits and saving lives. As defined by the Healthy People 2030 initiative, “Health equity is the attainment of 
the highest level of health for all people”, and requires dedicated efforts to value “everyone equally with focused and 
ongoing societal efforts to address avoidable inequalities, historical and contemporary injustices, and social determinants 
of health”.17 The Centers for Medicaid and Medicare Services (CMS) extends this definition and includes a health equity 
framework to guide CMS and health care systems.18

Oral, dental and craniofacial (ODC) health is an essential component of health and well-being throughout the life 
span, but the evolution of health professions education and health care delivery systems have separated professional oral 
health care from overall health care. This separation has contributed to unmet dental needs and misdirected health care 
use. Fortunately, investments in science have led to discoveries that enhanced our knowledge and interventions to prevent 
and better manage oral and dental diseases. However, there is a gap between what is known and what is applied to 
personal, population and professional health care practices. This paper is a call to action to those in healthcare leadership 
to use the current and rapidly emerging science base related to ODC health to inform health policies and address health 
disparities in oral and systemic health. This gap can be filled by science-informed policy actions that support well- 
designed and evaluated oral health prevention strategies, integration of oral health into the practice and reimbursement of 
primary care and comprehensive health care. Selected examples are used to exemplify why and which actions are needed 
and why they are beneficial to the health and well-being of the US population.

Looking at Inequities Through the Oral Health Lens
The 2020 National Institutes of Health report, “Oral Health in America: Advances and Challenges”, generated a call to 
action by the National Institute of Dental and Craniofacial Research (NIDCR) director, the National Institutes of Health 
(NIH) director, and the US Surgeon General to ensure oral health for all.2,19 Using the “oral health lens” to look at our 
society and its key levers (education, economics, national security and health care) is enlightening. There are major 
upstream and downstream effects due to untreated oral diseases. Poor oral health is implicated in school attendance, work 
performance and productivity, employability, and long-standing challenges to eligibility for active military service. Poor 
oral health also is linked to substance use disorders and to all-cause mortality. The structure of our broken healthcare 
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system and the lack of a holistic approach to health further contribute to health inequities. A few examples highlight the 
broad impact of unmet dental and oral needs on society and on an individual, family and population level.

Untreated oral diseases and their symptoms are one of the major factors contributing to K-12 school days lost.20–23 

Poor school attendance due to toothaches results in lower academic achievement in grades K-12. In Thailand, school 
absence due to toothache is found in millions of children; essentially, one in every 20 school-age children.24 In addition, 
oral conditions have been mentioned as one of the “individual” factors contributing to chronic absenteeism, defined as 
missing 10% or more school days per year (15–18 days).25 Factors contributing to chronic absenteeism are extensive. 
Other individual factors include pain, asthma, obesity, and mental health issues. These individual factors are compounded 
by family conditions, such as poverty, concerns about school safety and structures, and community factors. Chronic 
absenteeism has been shown to be associated with achievement deficits, such as lower reading levels and national test 
scores, and with limitations in social development and engagement. Untreated oral diseases also have an impact on 
school funding, given that school attendance is a major driver for state funding of K-12 public education. For example, it 
is estimated (based on 2007–2008 data) that the Los Angeles Unified School District (LAUSD), the second largest in the 
nation with 450,000 students, loses approximately 30 million dollars per year due to students’ lack attendance due to 
toothaches.26 Subsequent studies of LAUSD school children documented additional savings that would occur with 
effective oral disease prevention programs partnering with the school district as well as the effect of days lost from 
school due to oral diseases on the academic performance of children.20,27 The personal and societal impacts of lost school 
time are even greater for children living in poverty.

An extreme example of oral health inequity relates to access, affordability of oral healthcare, and optimal health 
outcomes occurred on February 28, 2007, in a Maryland county next to our nation’s capital.28–32 The story, demonstrat-
ing the personal and health care system implications of unmet oral health needs, appeared on the Metro page of the 
Washington Post, under the headline, “For Want of a Dentist: Prince George’s Boy Dies After Bacteria from Tooth 
Spread to Brain”. Due to structural health system barriers, 12-year old Deamonte Driver died of an untreated toothache 
when a routine $80 tooth extraction would have saved his life. His mother could not find a dentist who accepted 
Medicaid. She was not insured and also focused on an unsuccessful search for a dentist to treat his brother who had six 
decayed teeth and extreme pain. By the time Deamonte’s own aching tooth received attention in an emergency room, the 
bacteria from his abscess had spread through his tooth and surrounding bone and entered his brain. Bacterial meningitis 
and septicemia are serious, life-threatening illnesses. At least 50 strains of bacteria may cause meningitis, but the main 
types are Meningococcal His, Pneumococcal, Haemophilus influenzae type B, E. coli, Listeria, Salmonella, and 
Tuberculosis. Early symptoms are typically high fever, vomiting, headache, and just feeling unwell.

In the case of Deamonte Driver, a quick oral examination under his upper lip would have allowed assessment of 
redness, swelling, abscess, and the source of severe pain. His preventable and untimely death, as well as the ultimate cost 
of his care in the emergency room at $250,000 after two operations and more than 6 weeks of hospital care, profoundly 
underscore the failure of American health policy to include oral health within medical health coverage. Ironically, 
Deamonte’s mother was able to provide routine medical care and the required school immunizations for her children, but 
gaining access to the dental system consistently presented barriers for the Driver family.

At the time of Deamonte’s death, fewer than 20% of Maryland’s dentists were reported to accept Medicaid patients; 
reimbursement provided to dentists who saw Medicaid patients was low; and only a third of the state’s Medicaid covered 
children received care.33 These dire circumstances were known to state dental leaders, who, prior to 2007, developed 
multiple initiatives – surveillance, public and provider awareness, workforce enhancements, targeted oral health plans 
and more - to build the capacity to expand and strengthen dental services for vulnerable populations, especially for 
children. However, progress was slow. Deamonte’s tragic death accelerated a rapid response by the Governor and the 
Secretary for Health, who charged a Dental Action Committee to develop recommendations for immediate action. Within 
a five-year period, Maryland experienced major improvements. Early wins included streamlining Medicaid dental 
services through a single vendor, increasing dental reimbursement rates to the 50th percentile, supporting a dental public 
health clinical infrastructure, routinely screening school children, training medical and dental providers to enhance their 
skills in providing preventive dental services, and developing a unified oral health message using health literacy 
principles to educate the public, providers, and policy makers.33
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Deamonte’s death elevated the need for extreme and swift action. However, policy efforts require continuous support 
and monitoring, and benefit from broad coalitions working with multiple sectors.34 Needed policy efforts in Maryland 
continue to address other aspects of oral health care inequities, specifically for adults. The Governor formally signed 
legislation (effective January 2023) in Spring 2022, to fund an adult dental benefit in the Medical Assistance Program, 
and importantly included supplemental funds in the state budget to support an increase in Medicaid dental reimbursement 
rates. In addition, the Maryland legislature expanded Medicaid Postpartum Coverage to 12 months. This provides an 
opportunity to encourage integration of oral and obstetrics care.35

Tooth decay is one of the most common infections in childhood and remains second only to the common cold in 
terms of prevalence in children.1,36 Also, at the state level we learned that Medicaid-eligible state numbers do not reflect 
how many people, like the Driver family, have little or no access to quality oral health care. Individuals with special 
needs face even more challenging health care inequities.1,37,38 These, and related issues plead for the creation of national 
and state plans to achieve equity in oral healthcare for all Americans across the lifespan.28–32

The late Congressman Elijah Cummings (D, Maryland) reflections about oral health care during the early years after 
Deamonte Driver’s death still resonate: “We all should work toward the day when oral health will no longer be an 
afterthought and is fully integrated with overall health care”.39

Clarifying How We Categorize Oral Diseases
In the context of healthcare leadership, how the profession defines diseases and applies scientific evidence can lead to 
confusion and often apathy and has implications for health policy development and program interventions. We assert that 
this applies to the diagnosis, description, treatment, and oral health outcomes for the most common oral diseases, dental 
caries (tooth decay) and periodontal (gum) diseases.6,7 ODC diseases and conditions and their impact are vast and 
complex and do not easily “fit” a specific category. Two strikingly different classifications or interpretations have been 
advanced by the dental profession for dental caries and periodontal disease: (1) Dental caries and periodontal disease are 
both non-communicable diseases and (2) Dental caries and periodontal disease are both communicable, infectious oral 
diseases. Communicable disease implies infection and transmissibility, whereas non-communicable disease (NCD) is the 
opposite. A closer look at these classifications provides insights to different health policy options and opportunities. The 
health equity challenges for these oral diseases and disorders, as well as others, in part resides in the confusion regarding 
risk, prevention, diagnosis, treatments, affordability, and health outcomes. Clarifying these issues can inform a more 
equitable approach to oral and general health.

In the first case, dental caries and periodontal diseases are linked to the four most widespread NCDs, ie, cardiovas-
cular disease, cancer, diabetes, and chronic respiratory diseases. NCDs, also referred to as chronic diseases, tend to be of 
long duration. For example, analyses describe dental caries as unevenly distributed in populations with a strong socio-
economic gradient.40–47 Social determinants of health are factors, such as housing, education, access to healthy foods and 
more, that affect health, well-being and quality of life. They contribute to the conditions where people live, work, play 
and age. Many dimensions of the unmet oral health needs reside within social determinants, especially 
poverty.1,2,9,11,12,21,28–32 Epidemiologic studies illustrated that these dental diseases are not unlike other systemic 
conditions described as NCDs. The bundling of these diseases/conditions has been supported by considering what 
these conditions have in common, such as a combination of behavioral, physiological, environmental and genetic factors. 
Ninety-one percent of adults aged 20–64 years had dental caries and 27% had untreated tooth decay. Untreated tooth 
decay in the US is significantly higher for individuals with low incomes and for Hispanic, African Americans and 
American Indian populations. Periodontal (gum) disease is present in more than 60% of the US population.1,2,7,28 

Consequently, oral health has been increasingly promoted as a part of the NCD spectrum since the 2011 United Nations 
(UN) high-level meeting on NCDs.40–47 The sharing of common risk factors and economic and social determinants of 
health lends itself to an integrated approach that crosses disease boundaries and benefits conditions clustered within 
groups of individuals. This is an excellent argument to integrate oral healthcare with primary care to address chronic 
infectious diseases and disorders. However, this approach alone does not address the second classification that these oral 
diseases are communicable, infectious diseases.
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Scientific discoveries support the second case that dental caries and periodontal diseases are, in fact, communicable, 
infectious, transmitted diseases associated with specific microorganisms, environmental factors, and stage of life.48–68 

This knowledge suggests integration of oral health and primary care around key issues of education and clinical training 
in infection, inflammation, microbiology and virology, microbial genomics, vaccines, and other prevention strategies, and 
necessitates the active involvement of multiple health care professions and appropriate reimbursement for their services.

Of the infectious diseases that affect humans, tooth decay is the most prevalent and is caused by bacteria colonizing 
the tooth surfaces with a biofilm.1,2,48–61,64–66 However, rather than being caused by an exogenous pathogen, tooth decay 
is due to an imbalance of the local oral biota.59 The introduction of refined sugar and excessive carbohydrates, inherent in 
fast foods, and, thus, into society’s food choices, tips the balance from oral health to disease and is initiated as early as 
infancy.64

Numerous studies into the natural history of the major tooth-infecting bacteria, the mutans streptococci, have already 
begun to contribute to the control or prevention of this infectious disease.54–58,61 We now understand that strains of 
mutans streptococci are highly conserved within mothers and their children, suggesting vertical transmission of this 
organism.48–51,54–58 Several studies demonstrate the transmission from mother or caregiver to infant is through saliva and 
shared eating utensils. The acquired bacteria from mother to infant is identical based upon molecular microbiological 
assays.49,54–58 Pediatric primary care providers are usually the first health care providers to examine the oral cavity of an 
infant or young child and, therefore, need to recognize suspicious dental infectious lesions (eg, white discrete patches on 
tooth surfaces).53–58 Recognizing tooth decay and understanding the epidemiology, pathogenesis, and treatment of oral 
infections should be shared amongst all primary health professionals including nurses, midwives, physicians (including 
obstetricians and pediatricians), physician assistants, and members of the dental profession as well as caregivers.1,2,69–77

Also of import, periodontitis is triggered by a specific group of aggressive bacteria and is the most common cause of 
tooth loss in adults.7 Numerous scientific studies show that periodontitis is an infectious disease and is therefore also 
communicable.62,63 The use of molecular genetic techniques has facilitated the demonstration that transmission of 
pathogenic periodontal microorganisms from parents to children, from children to children, and among spouses, occurs. 
The primary way that oral disease of the soft tissues surrounding each tooth can be transmitted person-to-person is 
through saliva (eg, billions of bacteria can be found in human saliva).

Tooth decay and periodontal diseases are major contributors to poor health outcomes, most directly to edentulism. In 
terms of severe oral health outcomes, the National Institute for Dental and Craniofacial Research (NIDCR), National 
Institutes of Health (NIH), found that about 10% of Americans between the ages of 50 to 64 are edentulous.1,2,78,79 The 
Centers for Disease Control and Prevention (CDC) estimates that 13% of the Americans between the ages of 65 and 74 
have no teeth, and that 26% of the Americans 75 and older have no teeth.79,80 The number of healthy remaining teeth in 
our mouths may serve as a surrogate for optimal oral health care at any stage of the human lifespan. Lack of teeth 
compromises the ability to chew and swallow our food and limits our diets. Total tooth loss also curbs social interactions, 
the ability to speak and express oneself, and may be a barrier to employment.

Creating a more equitable health care system that integrates oral health requires including strategies that address both 
the communicable infectious attribute as well as the chronic, NCD, nature of these diseases. Health care practices and 
policies have tended to focus on the NCD category. The unintended consequence of this approach may have delayed the 
adoption of early interventions to prevent pathogen exposure and transmission. A combination of clinical primary care 
and population-based public health approaches is needed. Indeed, initiatives that include oral health in primary care and 
in public health programs are underway.81 Recognition of both communicable and non-communicable attributes of these 
oral diseases may accelerate the adoption and scaling of these initiatives. It also could enlighten a needed review of the 
current educational preparation of the health care workforce, oral-related health care services and reimbursement 
practices, and of policy makers’ understanding of these attributes.1,2,69–77 The scientific evidence provides an optimistic 
foundation for new and enhanced oral health policies to be reviewed, crafted, and implemented.

Learning from the Human Oral Microbiome
The over 700 different species of bacteria and other microorganisms, including viruses, fungi and protozoa, that inhabit 
our mouths are referred to as the human oral microbiome. This community of diverse microorganisms is found in the 
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form of a biofilm on the hard tissues of the teeth and soft tissues surrounding the teeth and the oral mucosa of the mouth. 
The human oral microbiome plays a key role protecting the oral cavity and preventing disease development. It is also 
a rich resource for understanding the role of mouth in oral and general health and disease, and is critical for informing the 
development of diagnostics, therapeutics and for the surveillance of disease and health states.67,68,82 After the gut, the 
oral cavity has the second largest microbiome. Due to the ease of accessing the mouth and saliva, an informative biologic 
fluid, it has become the most studied microbiome.

Microbes are introduced into the oral cavity of the infant during childbirth and beyond. While the womb of the human 
fetus is usually sterile, studies have reported intrauterine environment colonization by oral microorganisms in up to 70% 
of the pregnant women.83,84 Usually, the newborn’s oral cavity is sterile at birth, but it is regularly inoculated with 
microorganisms from the first feeding onward. The first common microorganism found in the infant’s mouth is derived 
from saliva, through passive transfer from mother to infant, and from microorganisms present in water, milk, and the 
environment. Shortly after birth, initial colonization begins with streptococcus salivarius followed by Streptococcus, 
Lactobacillus, Actinomyces, Neisseria and Veillonella. As teeth erupt, more tooth surfaces become available for 
colonization of these microorganisms.

Mutans streptococci, particularly Streptococcus mutans, are the main bacterial species that initiate human dental 
caries; animal and human dental caries are infectious and transmissible disease first demonstrated by Keyes and more 
recently by Aas, Albander, Ashimoto, Carlsson, Caufield, Costerton, Dewhirst, and others.48–51,54–67 Curiously, they are 
not found in infants, but become evident as teeth erupt into the oral cavity at 6 months and thereafter. The peak detection 
phase is during adolescence within the 1000 bacterial species that exist within the human oral cavity. With aging, when 
many or all teeth may be lost, the flora becomes like that of a child before tooth eruption. Scientific studies have 
advanced our understanding of diversity within strains of bacteria such as lactobacilli associated with severe early 
childhood tooth decay. Today, precise knowledge of the genotype for the lactobacillus strain associated with oral 
infection is known.67,68,82

In addition to being the initiation point of digestion, the oral microbiome is crucial in maintaining oral as well as 
systemic health. Studies of the oral microbiome facilitate our understanding of metabolic and functional alterations that 
occur with disease and identify molecular signatures for diagnostic and therapeutic targeted therapies. New genomic 
technologies, such as next-generation sequencing and bioinformatics, have accelerated studies of the microbiome.67,68,82 

Oral and systemic diseases associated with the oral microbiome have been identified, illuminating the potential predictive 
relationship between the microbiota in the mouth and other diseases. Beyond dental caries, periodontal diseases and oral 
cancer, associations have been found for colorectal cancer, pancreatic cancer and inflammatory bowel syndrome. These 
findings suggest that the oral cavity offers significant potential for disease diagnosis and rapid point-of-care test 
development.

The evolving story of our understanding of the oral microbiome provides a unique example of how science continues 
to inform overall health and disease. Incorporating and reimbursing for emerging tests and therapies as an essential part 
of the healthcare clinical armamentarium would enrich the overall healthcare system and is of great value for primary 
care professional education and for the integration of primary care and oral healthcare.53

Monitoring Access, Costs and Health Outcomes
The US health care system has not met the full range of societal needs for delivering quality, integrated and 
comprehensive care for all Americans throughout the lifespan, or in managing health care spending.10–14,28–32 Only 
70% of the population has access to care. Costs continue to increase. US health care including dental care is the most 
expensive in the world compared with other high-income countries.10,13,14 While utilization of medical care between the 
US and other high-income countries is similar, major drivers of the difference in spending in the US are due to 
administrative costs and prices of labor and goods, such as pharmaceuticals.85 Even with efforts to curb and decrease 
spending, US health and dental care expenditures have continued to grow.10,13,14 The US personal health care expen-
ditures, which include dental care expenditures, have grown 31% between 2009 and 2019. In 2019, personal health care 
expenditures totaled $3.2 billion, with expenditures for dental services representing a small but important percent 
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(4.5%).86 Studies continue to reveal associations between poor oral health and chronic conditions and access to 
preventive and conservative care is associated with better health outcomes.1,2,87–90

It is estimated that healthcare costs, not including the costs of the current pandemic, will continue to grow at 5.5% 
per year, reaching $6 trillion by 2027.86 One-third of the total population are not living longer, are not healthier, and are 
not receiving the best care for dollars spent.10 Significant challenges persist for city, county, and state health programs, 
including Medicaid. Federal programs such as the Children’s Health Insurance Program (CHIP), Federally Qualified 
Health Centers (FQHCs) and Medicare face serious problems with access, cost, and health outcomes.10

A careful review of healthcare expenditures, including dental care expenditures, will identify factors, such as use 
patterns, provider types, patient characteristics and services delivered, that can inform healthcare design and monitoring. 
This is a critical exercise for both private and public payer perspectives. It is anticipated that Medicaid enrollment will 
double or even triple, and given our demographic trends, demand for Medicare services will similarly increase. To 
complement previous studies of health expenditures, additional studies to address gender diversity and ethnicity in the 
study populations are needed.

The inclusion of dental services in public and private health plans provides prospects for enhanced health care, 
especially for low-income individuals. The passage of the Patient Protection and Affordable Care Act (ACA) in 2010 
provided major health care reforms and included pediatric dental services as one of the 10 essential benefits in its 
exchange plans, opening dental coverage for children beyond those from low-income families. A comparable enhance-
ment did not occur for adults. However, the ACA included the opportunity for adults to obtain dental benefits through the 
insurance exchanges. By 2010 8.3 million adults gained dental benefits beyond emergency care.91 The challenge remains 
that low Medicaid provider reimbursement rates are a barrier to provider participation in Medicaid and thus limit the 
number of providers available to serve Medicaid eligible adults. Only 39% of the dentists nationwide accept Medicaid 
and or Children’s Health Insurance Program (CHIP). In addition to inadequate provider availability, individual barriers 
exist, such as challenges with transportation, costs of copayments, work and child care arrangements, and lack of 
awareness of dental benefits. As more low-income adults shift from dental coverage to Medicaid, there is increasing 
demand for Medicaid services, yet dental coverage is inadequate. In 2019, while nearly all states offer some dental 
benefit and 36 states and DC cover services beyond emergency care, only 19 covered extensive dental services.92 

However, now more states are adding or increasing adult Medicaid dental benefits. California has led in this area and 
significantly increased reimbursement to dentists—resulting in a substantial increase in the number of dentists willing to 
see Medicaid patients. The implementation of the requirement that FQHCs provide dental services has also been helpful.

Support for the inclusion of dental services in Medicare continues to receive increasing support from multiple 
medical, health care, patient advocacy and dental organizations. The Community Statement on Medicare Coverage for 
Medically Necessary Oral and Dental Health Therapies highlights the significant health impact and health care savings 
that would result from covering medically necessary oral and dental health care, and concludes: “Given the significant 
potential to improve health outcomes and reduce program costs, we urge Congress and the Administration to explore 
options for extending such evidence-based coverage for all Medicare beneficiaries”.93

There are multiple factors addressing national healthcare; three major factors include (1) access (for what percentage 
of the total population?), (2) affordability (of healthcare?) and (3) health outcomes (following diagnosis and therapy?). 
Additional factors include acceptability (are the facilities, services, and providers culturally competent and culturally 
humble?) and availability (are the needed services geographically close and accessible by public transportation?). 
Consideration also should be given to the paradigm shift from “volume-based” to “performance-based (value-based)” 
reimbursements from third-party payers. This shift allows us to review issues of access and cost containment. It also 
allows a review of providing “low-cost, high-value” healthcare that aligns with the proposed six-domain framework 
(“safe, effective, patient-centered, timely, efficient, and equitable”) articulated by the Institute of Medicine in 2001.94 The 
“triple aim” of the Institute for Healthcare Improvement gained popularity over the past decade supporting the movement 
from volume to value-based care.95 Attention was focused on “improving the patient experience of care (including 
quality and satisfaction); improving the health of populations; and reducing the per capita cost of health care”.95

Recently, given the impact of the pandemic and related events this concept has been expanded to the “quadruple aim” 
(addressing clinician burnout) and to the quintuple aim (advancing health equity).96 These aims provide additional 
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support for expanding the primary care workforce. The inclusion of dentists who are additionally trained in primary care 
could provide a significant resource to the primary care workforce. In addition, the inclusion of preventive dental services 
provided by physicians, nurse practitioners and others provide another opportunity to expand the primary care workforce. 
The Primary Care Collaborative’s 2021 report documents examples of the broad spectrum of oral health and primary care 
innovations across the life course and their alignment with the shared principles of primary care.81,97

Our health care systems have continued to incorporate emerging technologies and data analytic and computational 
advances, adding additional considerations to access, costs and health outcomes. The pandemic has seen an exponential 
rise in the use of telemedicine and teledentistry.98,99 These technologies, and others, are transforming healthcare delivery. 
At the same time, there is limited information of cost–benefit data and use of emerging technology by providers and 
patients. An estimated 25–30% of the total healthcare costs are attributed to uncontrolled use of expensive technology 
and ancillary testing.100 Artificial Intelligence (AI), the use of computer systems to simulate human decision-making, is 
already in use for dental management for both financing and care systems. The Food and Drug Administration has 
approved the use of AI in the diagnoses of dental caries and periodontal disease. AI has the potential to add greater 
efficiencies and quantification of oral conditions with potential for enhanced patient education and engagement. As AI 
applications and tools become more ubiquitous, providers will require formal training in the understanding and 
appropriate use of AI for clinical decision-making and careful review of the AI algorithms for bias and their respective 
impact on care services is warranted.100 The focus on patient benefit is a critical factor in assessing and applying new 
technologies.

Reducing Oral Disease Risks and Enhancing Health
The separation of dentistry from medicine has a long history, although during the last 100 years, science has been 
a significant force that translated into better oral health for more people – biomimetics, local anesthetics, imaging, and an 
array of digital technologies.3–8 The abundance of new scientific knowledge and technology has unveiled insights about 
the intricate connections within our bodies and has stimulated new diagnostics and therapeutics. This provides further 
evidence for the need to close the “historical divide between the dental profession and the evidence-based methods of 
general medicine”.101 The rising prevalence of oral diseases nationally and globally reveals the urgency to act and 
accelerate the integration of oral and general healthcare.1,2,29–31

The global overview provides the context for the burden of oral diseases in related to systemic diseases: “untreated 
dental caries in permanent teeth was the most prevalent health condition in 2010, affecting 35% of the global population, 
or 2.4 billion people worldwide;” “severe periodontitis was the sixth most prevalent health condition;” and “lip and oral 
cavity cancers are among the top 15 most common cancers worldwide”.40,43 In the US, Surgeon General David Satcher 
prioritized this issue in his 2000 landmark report, “Oral Health in America”. He called oral diseases and conditions “a 
silent epidemic promoting the onset of life-threatening disease that is responsible for the deaths of millions of Americans 
each year”.1 Following this report, studies contributed additional associations between periodontitis and other serious 
health conditions and revealed that periodontitis is triggered by a specific group of aggressive bacteria, is transmitted 
through saliva from person-to-person, and is considered the most common cause of tooth loss in adults.1,7,28,102–105 The 
2020 NIH report, “Oral Health in America: Advances and Challenges”, provided updates from 20 years of science. While 
substantive achievements were identified, the report highlighted remaining challenges that require attention: “1 in 5 low- 
income adults report(ing) they have not visited a dentist within five years or more or have never visited a dentist”.2

Also, public insurance programs with dental benefits for adults and seniors continue to be limited. Vulnerable 
populations, such as those living in rural areas, individuals residing in long-term care or correctional settings, and 
those with special health care needs, face even greater challenges in care access.

Over the past three decades, there has been considerably more dental, nursing and medical school interprofessional 
education collaborations. This is good news. We are witnessing the integration of oral health content into nursing 
education, family medicine and pediatric residency training programs, and into primary care.69–77 In addition, educational 
efforts focused on common risk factors and conditions have been offered, such as those directed at smoking cessation, 
obesity prevention and diabetes management. The pandemic stimulated further progress. During 2020–2022, dental 
school faculty and students have successfully participated in the COVID-19 vaccine immunization clinics. Beyond 
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contributions to emergency response needs, dental practice acts continue to expand the dentist’s capacity to contribute to 
primary care. In 2019, Oregon became the first state to permit dentists offer any vaccination to patients, and a growing 
number of states are following suit.106–108

Opportunities for integrating oral health into medical care and primary care services into dental care are revealed in 
a review of the pattern of dental and medical visits in a year. In 2018, 8.6% (28.2M) had a dental visit only and 34.4% 
(112.3M) had a medical visit only, while 37.1% (121.2M) had both.109 An integrated healthcare system and environment 
would take advantage of these population trends and embed general health screenings, such as for high blood pressure or 
elevated blood sugar, and treatment compliance checks in both dental and medical clinical settings. Of relevance, the 
Primary Care Collaborative’s “Innovations in Oral Health and Primary Care Integration” report provides a substantive 
overview of ongoing integration initiatives organized by the shared principles of primary care. These examples 
demonstrate the diversity of approaches that can be used and highlight the range of service settings and workforce 
models being tested, including expansion of practice settings for dental hygienists in medical care clinics. Recognizing 
that the initiatives are an initial start, the report calls for specific policy actions to “expand oral health coverage and 
access;” “align oral health and primary care with new payment models;” and “grow the oral health workforce” in order to 
create a more holistic approach to health care and one that addresses health equity.81

The pandemic has demonstrated the critical need to advance health equity, now referred to as the “quintuple aim” 
supporting the movement from volume-based care to value-based care.91 Experts also predict that an emphasis on disease 
prevention and innovations in case management and care delivery that are patient-centered could ultimately lower 
costs.11,13,14,110–112 Findings from a number of studies examining patients in public and private insurance systems have 
demonstrated healthcare cost savings and improved health outcomes by inclusion of preventive dental care (tooth 
cleaning) and conservative periodontal treatment services for persons with diabetes.87–90

The future of integrated oral and primary care healthcare will continue to evolve, increasing the focus on prevention, 
deploying tools to enhance precision and personalized care, incorporating new technologies such as telemedicine and 
smartphone communications, and facilitating easier access to care.72,112–124 Oral healthcare integrated into primary care 
with teams consisting of health professionals with expertise in pediatrics, geriatrics, internal medicine, oral health and 
disease, family medicine, primary care, nursing, behavioral sciences, and social service will increasingly provide healthy 
and brighter smiles.1,2,28,69–77

Accelerating Oral and Overall Health Promotion
The rapidly changing demographics of our population inform the urgency of these actions and increase the demand for 
oral health services. National health spending is anticipated to reach $6.2 trillion by 2028.125 Population projections for 
2060 estimate that Americans aged 65 and older are becoming more racially and ethnically diverse and will comprise 
almost a quarter of the total population (23%).125,126 The growth in older adults translates into higher projected 
enrollment in Medicare. Further, the national and global rise in the prevalence and incidence of chronic infectious 
diseases will increase oral diseases, such as periodontal disease and root caries, thereby requiring seamless integration 
and care coordination of interprofessional oral and general health services in clinical, community and long-term care 
facilities. The pioneering studies by Marjorie Jeffcoat et al and more recently Ira Lamster et al clearly established that 
preventive oral health care decreases the costs for patients with type 2 diabetes and several other chronic diseases.87–90 

Ideally, our healthcare systems and policy makers must embrace and support a proactive and systems-oriented approach 
to disease prevention and health promotion, beginning with perinatal health and continuing throughout life and healthcare 
transitions.

Several opportunities to reduce unmet oral health needs are suggested based upon the scientific foundations 
discovered since the pioneering investigations of Paul Keyes in 1960:48

● Design and implement national, state, and local comprehensive evidence-based oral disease prevention and health 
promotion strategies. These strategies should be included in ongoing annual evaluations that measure access, cost 
affordability, diagnosis and treatment, and health outcomes including optimum oral health. Existing primary care 
oral and general health promotion evidence-based interventions can inform a toolkit guide for health care providers.
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● Commit to national, state, and local priorities to integrate oral health and general health education and training and 
for policy makers to promote alternative workforce models. Enhanced oral health and primary care education and 
training of health care providers will extend the available workforce, facilitate new models of care, and address oral 
health equity by enhancing access to primary care across the lifespan. Creating a new residency program in oral 
primary care while increasing opportunities within existing schools of dentistry would further integration.

● Include comprehensive dental benefits into existing public and private insurance programs and support effective 
provider reimbursement levels. Specific attention should be given to low-income individuals, pregnant women and 
their infants, individuals with disabilities and the elderly. Quality dental care should be a mandatory component of 
pregnancy-related Medicaid services for the mother and infant; and adult dental care should be an essential benefit 
for Medicaid and Medicare eligible individuals.

● Expand and secure oral health surveillance activity and capacity at the national, state, and local levels to document 
and monitor health disparities, evolving oral health problems, and the impact of ongoing disease prevention and 
health promotion strategies/intervention.

Public policy strategies for addressing oral health inequities can benefit from a multi-stakeholder approach.127 

Effective and proven scientific and social mechanisms can be coordinated in policy development frameworks to advance 
holistic health, including oral health. Leaders from public and private sectors, especially those in healthcare and 
education, are well positioned to change the inadequate paradigm. The nation’s healthcare system will be more aligned 
with the foundational elements of the Triple Aim, especially the better health outcomes element, when it responds to the 
consistent call and critical need for leadership and collaboration across all health professions, public and private sectors, 
and patient and community advocates.1,2,128

National guidelines that address oral health must be defined. If these are implemented, they will increase the 
accessibility to oral health for older adults. In parallel with this, revisions of existing older adult insurance schemes 
(eg, the inclusion of routine oral healthcare in the US Medicare and Medicaid programs) would promote the maintenance 
of a functional dentition that is pain-free and conducive to general health for a lifetime.

Conclusion
The most recent experience with SARS-CoV-2 and strategies to limit its spread required large-scale policy interventions 
by government and private sector leaders, and had a major impact on medical and dental healthcare. The variance in 
federal, state, and local policies regarding protections against COVID-19, along with emerging science, led to confusion 
and diffuse adoption of preventive behaviors. The early stages of previous epidemics have followed similar stages of 
inconsistencies across individual, community, and social norms, including policy direction for overall health and 
wellbeing. Beyond crisis-level policy responses, the US continues to examine its values and practices of health care, 
coverage, and expenditures. Identified as a “silent epidemic”, oral health continues to be exempted from both urgent and 
longer-term health policy advancements. This exclusion exacerbates unmet oral health needs and untreated disease. 
Promising administrative directives for Medicare coverage for oral health are currently under review and will benefit 
from advocacy from health care leaders across multiple settings. The current and rapidly emerging science base related to 
oral, dental and craniofacial health offers healthcare leaders the opportunity to create a holistic healthcare system, one 
that integrates oral health for all people across the lifespan. Oral health in all health policies is an imperative for the 
future.
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