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Abstract
Oral health is a critical component to overall quality of life. Recommendations and guidelines for oral health continue to evolve
while remaining underutilized worldwide. Still, oral healthcare parity and equity are achievable. This public health priority must
be supported with stronger research, service delivery must be equitable and transparent, and the impact of oral healthcare must be
fully understood. Data, surveillance, evidence and translation must be improved for oral health specialties as well as for greater
global governance. Further, interdisciplinary coordination between orthodontic, dentistry, medical, biotechnology and research
organizations must be prioritized. With dedication and consistent approach, oral healthcare can achieve the best outcomes for
quality of life and cost effective public health.
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(FDI) Fédération Dentaire Internationale
(LMIC) Low and Middle Income Countries
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(TOFHLA) Test of Functional Health Literacy in Adults
(TOFHLiD) The Test of Functional Literacy in Dentistry
(WHO) World Health Organization

Introduction

Oral healthcare is as important as general medicine for health
quality of life. The provision and integration of oral health
must be delivered in a manner that is accessible, evidential
and impactful. Achievement of oral health parity can be ac-
complished through stronger research, innovation funding,
workforce preparation and delivery improvement.

Oral healthcare has increasingly become a focus for public
health services. Proper dental and oral care continue to remain

out of reach for much of the global population. In fact, it was
over a decade ago that the United States Surgeon General
highlighted major findings and key action items for oral
health. Agendas within Healthy People 2020 and World
Health Organization (WHO) havematched goals to encourage
oral healthcare through policy development, public health in-
frastructure build-outs, access to oral healthcare, preventative
services and monitoring/surveillance systems. Specific targets
of these goals include fluoride programs, oral health education
campaigns, reduction of dental caries and periodontal disease,
reduction of oral and pharyngeal cancers, and general protec-
tion from oral injury [1, 2]. Notably, the proposed framework
continues to be part of national and global aspiration rather
than a realization [3].

In the past, oral health was poorly defined and often fo-
cused on teeth and mouth care. Research, surveillance, ser-
vices and education were segregated in a less than ideal sys-
tem. Modern acceptance of oral healthcare includes the pre-
vention and attention to diseases of the mouth, teeth, cranio-
facial tissues and surrounding areas. Expanded definitions
have been addressed in the U.S. Surgeon General report from
2000. In 2016, an expanded definition was adopted by the
Fédération Dentaire Internationale (FDI) World Dental
Federation. This expanded definition of oral healthcare has
determined that oral healthcare consists of an individual’s abil-
ity to speak, smile, swallow, taste, touch, chew and convey
emotions through facial expressions without pain, discomfort
or disease of the craniofacial complex [4]. The individual’s
oral health changes throughout the lifespan. All components,

This article is part of the Topical Collection on Systems-Level Quality
Improvement

* Julie Babyar

1 Vallejo, CA 94591, USA

Journal of Medical Systems (2020) 44: 89
https://doi.org/10.1007/s10916-020-01560-3

http://crossmark.crossref.org/dialog/?doi=10.1007/s10916-020-01560-3&domain=pdf


including physiological, social and psychological, are pillars
of this care [4].

Current Trends

The current issues that surround oral healthcare must be un-
derstood as recommendations and guidance for improvements
are introduced. Oral health impacts overall individual health.
Despite this evidence, oral healthcare remains out of reach for
much of the world’s population. Cost is a major barrier.
Inequalities among populations persist. Additionally, expand-
ed definitions and stronger understanding of interdisciplinary
needs have brought the vast, varied wide range of oral health
to light. With this comprehensive interpretation comes ex-
panded analyses, intervention and surveillance. Still, expan-
sion of definition has brought major opportunity to greatly
improve overall human health through integrated, targeted
oral health improvements. The future has never been brighter.
Understanding of current oral health issues is a necessary
foundation to this bright future.

Oral health research continues to evolve. Though there is
evidence of oral health impact on general disease, it is known
that oral healthcare is associated with systemic disease.
Periodontal infection may be an independent risk factor for
diseases including cancer, cardiovascular disease, pulmonary
disease, dementia, adverse pregnancy outcomes and diabetes
[5, 6]. Poor oral health can be painful, reduce quality of life,
affect self confidence and create psychological stress.
Orofacial pain impairs oral health-related quality of life
[7–9]. Further, poor oral health impacts nutritional intake.
Around the world, 30% of people aged 65–74 have no natural
teeth [1], and this is a clear contributor to malnourishment.
Poor nutrition can increase mortality and affect quality of life
[5]. Delays in care, as well as substandard guideline develop-
ment and adherence, contribute to poor oral cancer prognosis.
These issues also contribute to advanced cancer trajectories
[10, 11]. Finally, poor oral health impacts infectious disease
processes. Aspiration of bacteria can cause lung infections,
and aspirated biological mediators can stimulate inflammation
and increase susceptibility of infection [12]. The prevention of
pneumonia and bacterial lung infections have been the focus
even in hospital care, where specific orders for administered
oral care have become standard and accompanied by evidence
[13].

Oral health and dental care remain out of reach for many
people. Oral cancer and caries increases of an average of
45.6% from 1990 to 2010 were similar to that of the non-
communicable disease increase of 69% during the same pe-
riod [14]. During this time, the extent of unmet oral
healthcare needs continued to be captured. In 2008, 4.6 mil-
lion children in the United States did not receive necessary
dental care due to affordability [15]. Within the U.S. Surgeon

General’s report, it was found that the ratio of medically
uninsured children to those without dental insurance was
one to 2.6, and for every adult without health insurance there
were 3 adults without dental insurance [6]. Globally, lack
of access to oral care and improper oral healthcare remain
major public health burdens.

A primary measure to determine access and delivery is that
of dental caries and decay, missing and filled teeth (DMFT).
Other statistics also assist in delivery analyses. Around the
world, 60–90% of children and 100% of adults have dental
cavities, 15–20% of middle aged adults have severe periodontal
disease and between 1 and 10 per 100,000 persons is affected
by oral cancer [1]. Preventative and restorative care are
not often priorities in many countries worldwide, even among
thosewith a high prevalence of insurance coverage.While there
is a significant lack of data in access and utilization of oral
healthcare worldwide, labor ratios provide insight. For exam-
ple, the dentist to population ratio for Africa is about 1:150000,
while in industrialized countries the ratio averages 1:2000 [16].

There are many barriers to oral healthcare. These barriers
primarily center on access, cost and public health prioritiza-
tion. Barriers to medical oral healthcare are similar to barriers
in any other aspect of medical care, including access, cost and
treatment limitations.

Barriers to dental care are also just as clear. According to a
recent Health Resources and Services Administration (HRSA)
report, over half of the U.S. population didn’t see a dentist
within the past year. Dental care and oral maxillofacial care
can be costly, even for industrialized countries that experience
reimbursements through insurance. In the U.S., 38% of retired
persons do not have dental coverage. Additionally, there are
over 4000 geographic locations in the U.S. that are considered
shortage areas without enough dental professionals [17]. In
fact, most countries do not have sufficient dental labor to
maintain demand [18]. Notably, WHO calculates dentist to
population ratios as 1 dentist for 1000 persons, WHO ac-
knowledges industrialized country average ratios of 1:2000
and HRSA uses a standard ratio of 1 dentist to 3000 persons
[17, 18]. Access to care and the standardization of access
expectations are varied, and access is a primary barrier to oral
healthcare.

Dental care is costly. In a recent study of low and middle
income countries (LMIC), 35% incurred a household dental
expense within a 4 week time period, and 7% of households
insured a catastrophic expense. A catastrophic expense is de-
fined as 40% or higher of household capacity to pay [19]. In
LMIC, the impact of dental payments is similar to other gen-
eral healthcare financial impacts, yet lower than hospitaliza-
tions and medication cost impacts [20]. Direct global costs of
dental treatment due to diseases are estimated at USD $298
billion annually, and indirect costs are estimated at USD $144
billion annually [21]. Costs are factored into access and care,
and costs are a major barrier for individual oral healthcare.
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Preventative care is a main focus of oral healthcare, with
emphasis on artificial fluoride in water, evidence based home
care, oral health screenings and regular professional dental
services. Secondary and tertiary oral healthcare emphasize
proper dental procedures, proper oral maxillofacial diagnosis,
treatment trajectories and the continued improvements in oral
healthcare innovation. Overall, there has been great achieve-
ment in oral healthcare with many improvement opportunities
on the horizon.

Preventative action is often maximized for the public re-
gardless of access to professional services. A primary means
to achieve dental health without professional dentist labor is
that of fluoridation. Fluoride treatments in public drinking
water are considered a major contributor to the protection
against dental caries. Additionally, fluoride additions in tooth-
paste assist in protecting teeth. However, access to toothpaste
and proper dental care is limited in various countries and de-
pendent on cost. Access to fluoride in drinking water also
depends on a country’s resources. In 2012, 377,655,000 per-
sons in 25 countries received artificial fluoridation, or about
5% of the world’s population. An additional 280 million peo-
ple reside in countries with natural fluoridation, though not all
these countries experience natural fluoridation at best levels
[22]. Efforts to maximize proper fluoridation of water must be
balanced with evidence and risk. Excessive fluoride levels in
water also may contribute to major dental issues, and many
countries do not have capabilities to safely remove this harm.
To add to the consideration, variant levels of access to in home
routine care, such as mouthwash and toothpaste, contribute to
proper or improper oral healthcare [23]. These variants may
affect fluoride success. There are major fluctuations in the
world’s public health approaches to fluoridation and there is
wide variance in barriers in the achievement of proper care.

As global oral health expands, care must be taken to align
specialties in scope, credentialing and definition. Expanded
definitions of oral health have brought greater depth in ac-
counting of the specialty. Throat and neck diseases are often
incorporated into ear, nose and throat (ENT) and otolaryngol-
ogy specialities. In the oral health expanded definition, phar-
yngitis, esophageal cancer, facial muscle disorders, vocal cord
disorders and trigeminal neuralgia must all be accounted for.
Yet, these disorders are not widely reported in current oral
health analyses; they are often placed in rare disease, ENT or
communication disorder specialities.

Oral and maxillofacial care is broad yet specialized. As
previously stated, oral health definitions have expanded to
include oral and maxillofacial disease, as well as diseases
requiring craniomaxillofacial surgery. Oral and maxillofacial
surgery (OMS) is considered a specialty, with or without cra-
nial influence, and current training in OMS varies by country.
Within the U.S. some OMS training does not include a med-
ical degree, while in other developed countries there is a re-
quirement of general surgery involved [24]. Additionally, an

oral surgeon may or may not have specialties in head and neck
issues such as cancer or genetic disease. Wide variances in
training and scope of practice cause fraction in care, confusion
in reimbursement and policies and these variances threaten
data surveillance and analysis accuracy. It is difficult to set
standards, quality metrics, reimbursement policies or supply
and demand without accuracy in credentialing. It is nearly
impossible to create evidence based guidance in service deliv-
ery. It is difficult to implement, interpret and coordinate inter-
disciplinary research as well. Oral and maxillofacial speciali-
ties that include cosmetic surgery trauma care, oncology, pa-
thology and dentistry all should be standardized and well un-
derstood by both academia and service industry.

Inequalities in oral health services are severe worldwide.
Resource inequalities are substantial and intense. It has been
projected that if left unaddressed, the level of dental caries in
disadvantaged countries and populations will increase [23].
Inequitable care in LMIC are rooted in access to services and
lack of preventative care. Inequities in the U.S. have been ob-
served for quite some time, with the U.S. Surgeon General’s
2000 report providing a detailed analysis on the issue. The
CDC reports that poor oral health is seen most in minority
populations, specifically those categorized as non-hispanic
blacks, hispanics, american indians and alaskan natives [25].
Children of immigrants and refugees in the U.S. experience
poorer dental outcomes [26] compared to the general popula-
tion, information that is consistent with worldwide refugee re-
search. Researchers have determined that refugees bear signif-
icant oral healthcare burden compared to general public popu-
lations [27]. Too, parents of children with public insurance in
the U.S. report more often that their children have dental prob-
lems [28]. This mirrors CDC reports that there are health dis-
parities among children, with reports that Mexican American
and black, non-hispanic children are more likely to experience
dental decay [25]. Education status is also a determinant of
inequity in the U.S. Adults in the U.S. without a high school
education are three times more likely to have untreated dental
decay and destructive periodontal disease [25]. Income inequal-
ity appears to be tied to oral health disparity onmany levels, and
a recent U.K. study found income inequality as a contributor
both independent of and alongside other variables [29].
Worldwide, those in less developed countries experience worse
oral health outcomes such as decay, advanced cancer and total
loss of teeth [1]. Understanding and addressing disparities in
oral healthcare are of continued effort.

There is also significant variance in oral cancer seen
worldwide, including variance in specific types of cancer.
Even between regions in the United States, the difference
in oral cancer mortality can be as high as five fold.
Differences between countries in the European Union are
reportedly even greater in variance. Countries that experi-
ence higher rates of smoking, tobacco use and alcohol use
may see higher rates of oral cancer, though there is a
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significant lack of consistent data [30]. Minorities and those
without adequate health insurance or access are often dispro-
portionately affected by advanced oral cancer disease, as
well. In the United States, five year survival rates are higher
for white persons than black persons [11]. Delays in diag-
nostics, delays in specialty follow up visits and lack of con-
sistent guidance all contribute to oral cancer progression
[31]. These are delays also studied in healthcare inequity
and disparity observations. European five- year survival
rates for oral and oropharynx cancers are 50%, while devel-
oping countries are projected to have lower rates [31].

Although action items, surveillance and oral health inter-
ventions continue worldwide, there is no consistent follow up
on set agendas. In fact, the Surgeon General report from 2000
has not been formally updated. Too, specific measures provid-
ed in WHO and Healthy People 2020 reports are not annually
evaluated and reported on. Notably, interdisciplinary oral
health strategies are not commonly found in medical, dental
or surgical professional organizations. There is great opportu-
nity to advance oral health science, research in medicine and
strategic planning through professional alignment. Consistent
follow up is key to global movement on oral healthcare and
thorough evaluation of recommendations is necessary.

Recommendations

There are several recommendations to improve national and
global oral healthcare. Reviewed and implemented thorough-
ly, each approach can be individually achieved for compre-
hensive system improvement. Guidelines to address preven-
tion, health behaviors, research, data analytics, service deliv-
ery and overall global oral health costs will establish success-
ful progress for human health.

First, oral health must be a standard definition in practice.
Statements and association guidelines may encompass all oral
health, including sensory and motor issues, yet oral health is
still heavily focused on dentistry and cancer. Data that
strengthens the full picture, including variant diagnoses, inter-
connected illnesses and comorbidities is crucial. Equally, data
that clarifies vocal, neuromuscular, autoimmune and genetic
disease must be a part of oral health in the future. This requires
determination from oral maxillofacial, ENT and neurological
collaboration as well as stronger epidemiology and interna-
tionally coordinated research agenda.

The current spotlight on dentistry and oral health can also be
improved upon. Healthy behaviors drastically improve oral
health, and improving healthy behaviors through education is
identified in action plans such as in Healthy People 2020 and
WHO agendas. In order to increase knowledge, an accurate
assessment of current education must be available.
Knowledge on oral health has been assessed by topic, practice
and educator. Some research has demonstrated that knowledge

is increased specifically through patient connection to dental
professionals and dentist visits [32]. Still, much assessment of
oral health knowledge is through measurement of words, state-
ments and practices rather than a comprehensive assessment of
an individual’s understanding. There is also a paucity of data in
an assessment of education best practices. In instance, recent
studies assessed U.S. and Taiwanese caregivers’ dental health
knowledge based on surveys and behavior practices. Yet these
studies did not assess how knowledge was obtained [33, 34].
Interventions to improve caregiver knowledge of oral health
were found in 3 of 32 studies in a recent literature review in-
volving immigrants [26]. Specific, targeted research on oral
health education and knowledge is helpful, and there is oppor-
tunity to benefit from stronger behavior research.

Tools used to assess oral health literacy have also been
studied and compared, and these tools should be agreed upon.
Critiques of widely used tools, such as the Rapid Estimate of
Adult Literacy in Medicine (REALM), the Test of Functional
Health Literacy in Adults (TOFHLA) and its spin-off the The
Test of Functional Literacy in Dentistry (TOFHLiD) focus on
word recognition and reading skills. There is less focus on
health behaviors and service utilization [35, 36]. Moreover,
some recent tools have been tested without a scaled sample.
In instance, a Norwegian study on a new oral health literacy
tool was conducted utilizing only those in which Norwegian
speakers evaluated their own ability to participate. This meth-
od narrowed the sample size to those who spoke Norwegian
with an ability to read oral health and research language [36].
Detailed ability to measure decision making, service utiliza-
tion and intervention impact are recommended for the im-
provement of research in oral health knowledge and behavior
[35]. Acces to tools could even be expanded for inclusion in
ENT, otolaryngology and neuromuscular assessment of oral
health. In fact, comprehensive evaluation and adoption of as-
sessment tools is a gold standard. As example, the oral health
assessment tool (OHAT) used by speech pathologists was
studied as it was incorporated into swallowing examinations.
Feasibility as well as reliability were demonstrated [37]. Oral
health literacy can be assessed and shaped to desired levels,
with tool standardization and use for expanded oral health
scope.

Access to oral health care must be detailed in measure.
Surveillance and data must improve. Ways to improve could
include public health measures, insurance review and medical
home information sharing. Worldwide, access to oral care
should mirror guidelines. Long term travelers, volunteerism
and citizens outside of their home country should be afforded
similar care, under similar expectations worldwide. Labor
supply should be agreed upon in credentialing, ratio of clinical
to public and scope of practice. Access measures should take
care to incorporate variances in labor and seek to align best
practices. LMIC should be encouraged to utilize funding for
international training, with reimbursement tied to home
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country contracts. Measurement of access to care could be a
performance measure for this intervention.

Access to oral health care must also be measured through
public health initiatives. Agreements and disagreements for
major programs, like fluoridation, directly impact global
health. Progress should be measured, with stronger
evidence-based guidance down the line.

Supplies and needed products should be monitored at local
levels and reported through governance to global agencies.
Surveillance and data on access can utilize current epidemiol-
ogy, as well as anticipatory analyses based on prior move-
ment. Should an expansion of Medicaid coverage become
policy in the U.S., skilled labor reimbursement must be
budgeted and followed accordingly. Should global guidance
for oral cancer screening take effect, information dissemina-
tion and measures of practice adoption should swiftly follow.
Detailed monitoring should also include access to diagnostics,
therapeutics and service delivery process measures of neuro-
muscular conditions involving the head and neck. Too, there
should be a system to monitor travelers who cannot locate or
afford adequate, needed dental care. Future systems should
not only incorporate traveling insurance; systems should in-
corporate cross-specialty coverage of evidence based care.
Finally, innovations that seek to promote at home dental care
can be utilized and reviewed, with these variant populations in
mind.

Equitable care in oral health can be achieved and must
continue to be evaluated. Dental care equity should be a part
of medical surveillance in LMIC medical home construction.
Expansion of public coverage, such as expansion of Medicaid
to include oral healthcare, must be implemented alongside
access and infrastructure build. In fact, building equitable care
in oral health through epidemiology and data is a way in
which expanded oral health definition can contribute. As an
example, one recent study assessed oral cancer alongside
housing stability in England. Those living in deprived areas,
compared to the general population of England, had worse
survival outcomes and worse quality of life outcomes follow-
ing treatment of head and neck cancer. Interestingly, there was
no association between stage of cancer at presentation and
social deprivation, yet those with lower socio-economic posi-
tion were more likely to be selected for palliative treatment
[38]. Equitable care is not only important for dental caries, it is
important for oral health prevention and intervention guid-
ance. Guidance is not only important for the health service
industry, it is important for policy makers, those driving reim-
bursement practices and public health administration officials
responsible for equitable care. Integrated oral health through
shared ENT, otolaryngology, communication and neuromus-
cular diagnoses of the face, head and neck should be a primary
priority for all coverage systems.

It is important to understand the reasons for, and tailor
interventions to, disparities within community context. In

instance, refugee children in the U.S. may experience dispro-
portionate oral health burden, just as refugees do globally [26,
27]. Yet researchers have found that parental literacy improve-
ment in the U.S. may strengthen equity [26], while researchers
of refugee camps and major migration events worldwide
determined that refugees in these alternative areas may
primarily benefit from access to services. It is also important
to take logical approaches without delay, centered on commu-
nity context, for disadvantaged populations. Medical home
models that include primary care education on dental and oral
health are vital. Quality metrics that assure inequalities are
reduced are critical. Quality metrics to provide structure,
benchmarking and a means to process improvement for oral
cancer must be built, funded and fine tuned throughout health
systems design reform. As cancer disparity research advances,
guidelines and recommendations must be incentivized. This
can also create new pathways for oral healthcare access and
treatment that provide opportunities for equitable care. The
assurance of oral healthcare is a cost effective approach
to public health that also provides for quality of life.
Worldwide, surveillance and service delivery research can be
built in systems that mimic developed country service re-
search and surveillance.

Oral cancer prevention and treatment must improve. While
efforts to modify human behaviors such as tobacco use should
be continued, screening diagnostics, guidance and early treat-
ment should be researched and developed. Currently, oral
cancer screening and guidance is not developed from the
strongest evidence. Efforts are underway to sharpen these pro-
cesses [39]. Better diagnostics, guidance and innovation
should be developed for oral cancer, and reimbursement for
oral health services should be funded globally. Additionally,
oral cancer speciality divisions should be interdisciplinary,
supporting dentists and oral health professionals with a con-
sistent approach.

The impact of oral health must be better understood to
affect individual and policy change. This impact can best be
understood through coordinated health research. Coordination
is reliant on interdisciplinary services as well as interdisciplin-
ary medical academia. Quality of life is an impact measure
that must be a priority. Quality of life measures, alongside
interventions, can also drive new protocols in service delivery.
Tools that measure quality of life such as the Oral Health
Impact Profile have been found to be limited by bias [40].
Too, quality of life is often measured within scope of ortho-
dontic specialty or within one specialty such as oral cancer.
Improvements to measures and inclusion across multiple spe-
cialties could greatly impact individual and collection quality
of life.

Interventional improvements that drive oral health quality
of life should be adopted in policy and regulation. As an ex-
ample, end of life has been found to be a time when oral health
needs change and multiply. Hospice and palliative policies,
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reimbursement and guidelines can specify stronger oral health
interventions alongside this research, research driven from
impact determinations [41].

The impact of oral health in relation to overall health
should be understood and intervened upon not only from a
causative view but from a consequential view. As an example,
those with short sleep duration have been found to have an
increased incidence of gingival inflammation [42]. Whether
this is a cause, consequence or correlation would need further
conclusive evidence. Should gingival inflammation be a result
of shortened sleep, those with sleep disorders could be pro-
vided a stronger, sustained oral health plan.

Future work should strive to incorporate all components
and afflictions of the head, neck and oral arena. In instance,
one recent report indicated that regardless of dental pain cause
between four major conditions, temporomandibular disorder
(TMD), acute dental pain (ADP), trigeminal neuralgia (TN)
and persistent dentoalveolar pain disorder (PDAP), quality of
life was affected similarly. Despite differences in anatomical
impact, these disorders affected patients similarly. Treatment
of malocclusion has been shown to improve oral health qual-
ity of life [43]. Treatments of other oral health and head, neck
and throat issues should be measured for similar impacts,
comparatively, utilizing standardized tools and methodology.

There has been insight into brain and neurological research
with oral health. Trigeminal neuralgia has been studied along-
side altered brain structure and function [44]. There has also
been insight into hospital service delivery. Preoperative oral
health care was demonstrated to decrease the duration of hos-
pital stay and potentially prevent infectious complications
from orthognathic surgery [45]. Studies like these could be
expanded for clear guidance in preventative surgical mea-
sures. Should research expand into head, neck, vocal and
throat issues, it is not only for the benefit of the profession.
Partnerships can be created for interdisciplinary system struc-
ture. In order to fully realize research capabilities and inter-
vention strategies, interdisciplinary coordination between
dentistry, orthodontics, oral health and general medicine must
be aggressively encouraged.

Both quality and transparency in dental health research are
also impacted by lack of compliance in good research guide-
lines [46]. Compliance to oral health research guidelines can
be increased with interdisciplinary medical academia re-
search, as resources are available for research compliance.
Additionally, oral health journals must take care in publica-
tion. Grant reviewers, funding and evidence based dissemina-
tion could all require compliance to research guidelines by
way of a global method, such as a rating system. These inter-
mediaries must, however, require compliance as a condition of
movement.

Moreover, dental health research must abide by the same
movement in publication quality as general medical re-
search. A major component of this movement is the

transparency of negative and unanticipated data. This trans-
parency is important not only in clinical trial research; it is
important in service research as well. In instance, despite
some studies that have demonstrated a possible relation be-
tween shortened sleep and gingivitis, research on obstructive
sleep apnea found no differences in gingival inflammation
nor dental plaque [47]. It is important to review the quality
and strength of data.

Too, oral health recommendations must be expanded to all
oral health, including otolaryngology and neuromuscular dis-
orders. In instance, a literature review on oral health and stroke
patients found a paucity of international literature in nurse-
driven oral hygiene protocols for the reduction of pneumonia.
There was also evidence that nurses alongside speech pathol-
ogy can assist in dysphagia outcomes [48]. Inclusion can as-
sist in better guidelines for otolaryngology and neuromuscular
disorders related to oral health.

Oral health for those with structural and birth disorders
can also benefit from an integrated medical approach.
Those with cleft palate experience significant issues with
oral health and report a worse oral health quality of life.
Stratified, those with fistula experienced significantly low-
er oral health quality of life and worse self-reported speech
scores [49]. Quality of life analysis has also been conducted
between adults, adolescents and children with cleft lip and/
or palate. This analysis has described psychological impact
and reported negative psychological health for adults [50].
Negative oral health quality of life is also seen within those
diagnosed with cerebral palsy. Understanding the impor-
tance of intervention should drive policy, reimbursement
and innovation in general medicine. Speech and communi-
cation innovation can partner for extensive work toward
equitable oral health quality of life and self-reported
speech. Policies that address quality of life issues for those
with poor oral health trajectories can significantly enhance
well-being for individuals and populations.

Dental service utilization also drastically impacts oral
health, from fluoride and periodontal disease assessments to
cancer screenings. Yet service utilization, insurance coverage
and out of pocket expenses are rarely reported as transparently
as other health utilization lines. Dental expenses, from fees to
household expenses, should be available to the public.
Additionally, oral and maxillofacial medical care expenses
should be available, from insurance payments to household
data. Finally, data can be stifled by diagnoses, coding and
utilization reporting borders. Future efforts in data collection
must strive to capture all oral health and specialty caremetrics.
Should a person have a facial nerve disorder or a vocal cord
disorder, the data should be captured comprehensively.

It is important to understand the numbers of the public that
seek dental care, ENT care or primary care for a disorder in
which guidelines could have provided a better pathway to
quality care. Once understood, new pathways, partnerships
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and collaborative service delivery methods can be reimbursed
and structured.

Workforce planning must be agreed upon in order for
policymakers to advance systems forward. Dentist education
and residency requirements, hygienist scope of practice,
workforce ratios and primary medical care training in oral
health should be standardized both within the U.S. and glob-
ally. Educational advances, especially in dental schools and
within oral maxillofacial interdisciplinary education, should
be available through academic medical center surveillance.
Academic medicine must assure that specialist definitions do
not limit future service delivery collaborations, as well. ENT
and otolaryngology must strive to be included in, and inclu-
sive of, oral health. Too, global and government reports on
access to services should include surveillance data on work-
force in annual updates.

Finally, interdisciplinary medical services can positively
affect oral health policy and public health changes through
data extraction. There are also opportunities for surveillance
and coordination of care. In 2014, the HRSA issued a report
on integrating primary care and oral healthcare. This report
details the importance of competencies in oral health assess-
ment for primary care, inclusion of interdisciplinary practice
in primary care settings and implementation of oral health
services in safety net care [15]. The data should drive change.

Too, setting guidance and recommendations can and
should be followed with ongoing surveillance. In example,
despite the opportunity to abide by the UK guidelines for
oral health with cleft palate patients, the guidelines were
found to be interpreted differently. Within this wide vari-
ance to compliance it was found that there was not a differ-
ence in prevalence of untreated caries nor in the average of
decayed, missing and filled teeth for those with cleft palate
[51]. If guidelines are rooted in evidence, adherence to
guidelines should reflect evidentiary improvement.
Notably, one of the major areas of noncompliance to the
UK guidelines for those with cleft palate was crystal clear:
less than half of the regional cleft multidisciplinary units
had a pediatric dental consultant [51]. Ongoing surveil-
lance and compliance can assist in policy assertiveness
and policy modification.

Coordination of care must also be rooted in integrated oral
health. In example, specific mechanical and chemotherapeutic
measures for oral care in children with cerebral palsy have
been shown to improve oral and gingival hygiene [52].
These measures should be followed with all members of in-
terdisciplinary teams responsible. Physical therapists can as-
sist with mechanical brush training, medical homes and phar-
macies can assist in ease of chlorhexidine gluconate (CHX)
spray access and dental professionals can provide positive
reinforcement for psychological or behavioral interventions.
Pharmaceutical industry and policymakers can be provided
additional research that better demonstrates structural, service

access and interventions. As an example, as sweetener within
oral medications has been identified as a potential oral health
risk [53] for those with neuromuscular conditions such as
cerebral palsy. Perhaps the international industry may be able
to changemanufacturer processes with the right research at the
table.

Too, interventions may be targeted toward specific diagno-
ses. Despite a much lower prevalence within cerebral palsy
type, some research has showed that those with mixed cere-
bral palsy have been found to have a higher prevalence of oral
health issues [54]. Even within conditions that affect oral
health care, noted disparities can be successfully targeted.
These disparity movements have potential to further oral
health medicine as well as accumulate insight into the intrica-
cies of birth defects and neuromuscular conditions.

Integrating services advances oral health research agenda,
promotes a solid knowledge foundation, secures specialty care
and assures timely follow up on critical diagnoses. The advan-
tages to interdisciplinary teams in oral health can be realized
with policy, reimbursement practice and academia alignment.
Once provided concrete data, quality metrics, reimbursement
and incentives to abide by tailored guidelines can shape the
future of oral health. Service and industry integration assists
with overall goals, acknowledges expanded definition and
provides for a united front.

Conclusion

Oral healthcare has expanded scope and science throughout
the years. It is no longer acceptable nor strategic to address
oral health as a fragmented, secondary aspect of medicine.
Millions of individuals do not obtain needed preventative care
or treatments for oral health, and significant cost effective
approaches have yet to be applied to a global oral health sys-
tem. Oral health must remain a priority in action, intervention
and investment in both research and service delivery. Oral
health statistics and data are centered on dental care. This data
should guide solid dental systems for the future, and this data
must be enhanced by inclusion of total oral health.
Neuromuscular disorders of the throat and neck, rare genetic
mutations of the mouth and neck, communication and vocal
disorders, and even esophageal disorders in which swallowing
or mouth care are affected are all part of the expanded oral
healthcare definition. The public benefits by a strengthened,
precise definition rooted in strong data. By fostering healthy
behaviors, oral health education, policy, research, innovation
and preventative care, a healthy public can be assured. By
strengthening and aligning interdisciplinary medicine, oral
health epidemiology and research, a global oral health system
can provide for quality, cost-effective care. This care can dy-
namically transform quality of life, increase overall individual
health and address identification of unknown disorders as
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well. Indeed, a stronger oral health system will set the foun-
dation for discovery of previously misunderstood oral health
adversity, enhance treatments and chart a path for curative
medicine. The future has never been brighter.
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