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Patient evaluation and diagnosis are essential to the practice of dentistry. Direct clinical observations
and radiographic findings are used to identify existing problems and to select the most appropriate
dental treatment. Evaluation of a patient’s health status determines how systemic illnesses can modify
oral, dental, and craniofacial diseases and a patient’s ability to tolerate dental treatment.
New opportunities exist for expanding the concept of diagnosis in the dental
office. Specifically, the relationship of oral infection to certain systemic
diseases has re-emphasized the mouth-body connection, and saliva, cells,
and other oral fluids are being studied as means to diagnose a host of
oral and systemic disorders. This scientifically based, clinically relevant,
contemporary emphasis presents logical opportunities to pursue primary
health care in the dental office.

team. This evolution will result in a new standard of practice for the dental
profession.
A discussion of the future of dental education and dental practice
emphasizing diagnosis and primary health care is best begun with a review
of the Gies report, funded by the Carnegie Foundation and published in
1926.4 The Gies report followed the 1910 publication of the Flexner report
on the future of medical education.5 Officially titled "Dental Education in
the United States and Canada," the Gies report offered suggestions for the
future of the dental profession. In an era when proprietary dental education
often clouded the path towards the standardized preparation of a welltrained dentist, the Gies report advocated a minimum of two years of college,
dental education closely modeled on medical education, and optional
postgraduate training. About seventy years later, the Institute of Medicine
issued "Dental Education at the Crossroads: Challenges and Change."6
This report firmly emphasized the need for dental education to integrate
with medical education and for dental schools to become integral and
contributing components of their parent universities.

The experts in Panel 1 discussed how changes in the definition of dental
practice could begin with changes to the dental school curriculum and
clinical education. The ultimate goal is the training of dental practitioners
who can more precisely evaluate oral, dental, and craniofacial diseases and
help promote early diagnosis of systemic diseases.

Systemic Health, Dentistry, and
Dental Education: Evolving Over Time

Recent advances in health care—driven largely by improved understanding
of basic biological science (e.g., genomics, proteomics), new pharmacological
agents based on improved understanding of biological and pathological
processes, and advances in technology (e.g., imaging and less invasive
surgical interventions)—are changing the practice of medicine. Similar
changes are occurring in oral health care. There is a clear trend toward
increased tooth retention, dramatic improvements in dental materials,
and regenerative techniques to help retain teeth and establish an ideal
environment for placement of dental implants. These advances in dental
treatment offer improved options for patients of all ages.

The health care environment, including dentistry, is evolving. The population
is aging, patients are retaining their teeth, edentulism is declining, and more
people with multiple chronic diseases are seeking dental care. We have an
improved understanding of the etiology of oral and systemic disorders and of
primary and secondary risk factors for oral, dental, and craniofacial disorders.
Clinical care treatment options continue to expand as new approaches
to treat partial and complete edentulism (e.g., implants), periodontal
diseases (e.g., new drug therapies, regenerative surgery), and caries (e.g.,
remineralization, conservative tooth preparation) are introduced. With a
growing body of knowledge suggesting that oral infection and the associated
tissue inflammation may affect diseases and conditions (e.g., cerebrovascular/
cardiovascular disease, pregnancy, respiratory disease, diabetes mellitus),
there is an increased emphasis on the importance of oral diseases in the
context of systemic health.

How Should Dental Education
Change to Meet Future Practice
Needs?

The dental profession must consider practice models that will be relevant
for the remainder of the twenty-first century. A new "educational map" will
influence what students learn in dental school and how they perform as
dental practitioners. Patients, clinicians, and educators of the future will see
greater emphasis in the following areas:
•

diagnosis of oral diseases, using new technology and computerbased programs to augment decision making;

•

knowledge of systemic diseases that modify oral diseases;

•

diagnosis of systemic diseases that can be affected by oral
diseases; and

•

health care screening and interventions in the dental office.

In this context, and in consideration of the role of the dental profession
within the health care system, it is fair to ask if and how the preparation
of dentists in dental school should change. New dental graduates must
be prepared to incorporate the latest advances into dental practice. They
must be prepared to treat patients who have complicated medical histories,
especially those using multiple medications (polypharmacy). It is common for
dentists to treat patients who present with systemic disorders (e.g., diabetes
mellitus) or who engage in adverse health-related behaviors (e.g., cigarette
smoking) that affect oral and dental diseases.
What level of knowledge about diagnosis and general health care is
required for dental clinicians to function efficiently and effectively in this
newly expanded health care role? What skills, attitudes, teaching strategies,
and assessment strategies are needed to prepare dental students for this
expanded role in the health care system?

What kinds of educational experiences will allow students to acquire
competence in these areas? What attitudes should the student-dentist
and practicing dentist possess to ensure appropriate patient care? How
will the learning and shift in emphasis be assessed and evaluated? What
are appropriate outcome measures? These general questions have been
discussed in the literature, focusing on the linkage between oral infection and
a number of systemic diseases and the broader issue of education of dentists
and the scope of practice.1–3 The opportunity now exists to create educational
models that emphasize the dentist as a full member of the health care

Types and Level of Knowledge Required
Improving diagnostic skills is dependent on a thorough understanding of
the biological basis of disease and on how diseases are identified by clinical
and laboratory means. Understanding of the pathologic basis of oral and
dental diseases will lead to new diagnostic tests and computer-based tools
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Primary Health Care Screenings and Interventions in the Dental
Office. Cigarette smoking is a major risk factor for oral squamous cell
carcinoma and periodontal disease. Smoking cessation programs in which
dentists explain the importance of cessation for oral and dental health and
general health should be part of regular dental care.

for evaluating and managing patients in the dental office. An understanding
of systemic diseases by dentists will improve the management of patients
presenting for dental care and allow dentists to assess changes that can
occur over the course of treatment.
In this context, the role of dentists in primary health care must be considered.
With greater demands on the health care system to care for patients,
the dental office represents an ideal location to assume some of these
responsibilities, benefiting patients and clinicians alike. Considering that
nearly two-thirds of Americans saw a dentist in the past year and that there
is an increasing understanding of the relationship between oral/dental
disorders and many systemic disorders, this paradigm shift represents a great
opportunity for dentists to contribute to the improved health of the public
and further integrate dentistry into the health care system.

Dental practitioners should be keen observers of the status of patients
who come for dental treatment. Any unusual or adverse findings should be
questioned or pursued. Examples are dermatologic lesions on the face, head,
and other exposed skin surfaces. Premalignant and malignant lesions of
the face, head, and neck are best treated early to avoid disfiguring surgery
required for more advanced stages of disease. Examination of the patient’s
face and other skin surfaces can be achieved using the light in the dental
operatory. Other examples of findings that should be questioned are changes
in skin color, the presence of edema, and objective and subjective comments
by the patient.

In order to move this change forward, dental students should graduate with
an understanding of the following:

Other interventions should be considered as data become available
to support their inclusion in a dentist’s work-up. Examples include diet
management for overweight or obese patients. Dentists are familiar with
discussion of food and carbohydrate intake with patients who are at risk
for dental caries. These skills could be employed in a broader context.
Further, as evidence accumulates suggesting other diagnostic linkages (e.g.,
osteoporosis based on dental radiographs13), these disorders should be
included in the requirements for all students graduating from dental school.
After assessment, appropriate referral to an internist or endocrinologist is
warranted.

Diagnosis of Oral and Dental Disease. It is critical to understand the
etiology, risk factors, and epidemiology of oral diseases that present in the
dental office (e.g., periodontal disease, coronal and root caries, oral dysplastic
lesions and oral cancers, pathology of the epithelial and mesenchymal
tissues, salivary gland disease and xerostomia, and neuro-muscular disorders
of the head and neck including the temporomandibular joint).
It is also essential to understand current and experimental approaches
and tests for the diagnosis of oral and dental disorders. Examples are laser
fluorescence7 and optical coherence tomography8 for caries diagnosis. The
student-dentist and practicing dentist must be aware that new diagnostic
tools are in a state of evolution and assessment.9 Computer-based risk
assessment tools will also need to be incorporated into dental practice.10,11

Patient-Centered Behavioral Sciences and Communication Skills.
Dental practitioners need a fundamental understanding of the current
research findings in areas related to behavioral sciences and patientcentered care, as well as their impact on diagnosis, effective practice, and
patient satisfaction. A working knowledge of the research and practices in
health literacy is also fundamental to a full understanding of contemporary
behavioral sciences and patient-centered care.

Diagnosis of Systemic Diseases and Conditions That Can Be
Affected by Oral Diseases. The current interest in periodontal medicine
is mostly focused on how oral and dental diseases affect systemic conditions
like cardiovascular, cerebrovascular, and respiratory diseases, diabetes
mellitus, and pregnancy. Student-dentists and dentists need an in-depth
understanding of these specific conditions. Baum recently called for a greater
emphasis on internal medicine in the dental school curriculum.12

Knowledge of the research and practice related to changing health behaviors,
compliance with healthy regimens, and relapse prevention is also essential to
the contemporary practice of dentistry and the maintenance of oral health.

In addition, the long-recognized concern about bacteremia following dental
procedures and the risk for infection at distant sites have taken on new
significance.

In addition, fundamental to dental practice will be an understanding
of classic interpersonal communication concepts and of contemporary
research on basic approaches to patient-centered and culturally sensitive
communications.

Diagnosis of Systemic Diseases That Can Modify Oral
and Dental Diseases. The most recognized systemic disorder associated
with modified risk for oral/dental diseases is the increased risk for
periodontitis associated with diabetes mellitus. This relationship requires a
thorough understanding of the etiology and pathogenesis, diagnosis, and
treatments for disorders such as diabetes mellitus.

Skills Required for the Future Dentist
The fundamental skills required for this new emphasis in dental practice
begin with the basic science and preclinical portions of the curriculum.
These skills must be consistently reinforced in the clinical training that
follows. The establishment of basic skills must be built on the foundation of
knowledge provided in the basic biomedical sciences related to diagnostics
and therapeutics and on the contemporary findings from behavioral
sciences related to patient-centered, culturally sensitive care. To achieve the
successful demonstration of the new skill areas described below, institutional
commitments will be required that include change in patient evaluation
systems and change in clinical pedagogy.

A large number of other disorders can manifest in the oral cavity. Among
them are hematological diseases (manifesting as a change in the color of
the tissues or gingival bleeding), malignancy (metastases in the craniofacial
region), autoimmune diseases (pemphigus, pemphigoids, Sjögren’s
syndrome), and recently described disorders such as osteonecrosis of the jaw
associated with bisphosphonate therapy.

Prior to graduation—using an enhanced patient evaluation system based
on an understanding of the pathophysiology of disease—a dental student
should demonstrate the following skills:

Dental practitioners will need a thorough understanding of drug usage and
new pharmacologic agents being used by patients. With the aging of the
population and increased longevity, polypharmacy routinely occurs among
older adults. The implications of polypharmacy for the dentist who is writing
additional prescriptions are critically important. Xerostomia is an adverse side
effect of hundreds of medications, and adverse drug reactions are common
in the elderly.

•
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appropriate selection and application of new diagnostic tests for
oral and dental conditions such as caries, periodontal disease, and
squamous cell carcinoma;

•

problem-solving strategies, including use of decision support tools
to enhance the evaluation of the medical status of patients seen
for dental care;

•

interviewing of patients about their medical, dental, and social
history;

•

oral and written communication so that graduating dentists can
communicate with other health care professionals to extend and
enhance integrated care and follow-up;

•

•

interpersonal communication that demonstrates sensitivity to
patient perspectives, life circumstances, and ability to understand
and comply with treatment recommendations; and
observational acuity to recognize common physical changes
associated with specific systemic illnesses.

•

the relationship of improved patient outcomes for oral conditions
to the general health of the patient;

•

health maintenance when patients are medically healthy, and
practices that monitor health status, promoting the dentist’s role in
disease prevention and health promotion through diagnostics;

•

the speed of change in health care;

•

adaptation to change and incorporation of change into practice as
a result of new scientific information;

•

a view of oneself as a constantly evolving practitioner with a
commitment to staying current and incorporating new diagnostic
techniques as they become available;

•

self-evaluation and self-awareness of how one learns and
changes;

•

the dentist as part of the health care team, with consistent
interprofessional collaboration; and

•

increased access to health care services for all patients.

For students to develop these skills, dental schools should:
•

emphasize that patient care should be driven by diagnosis
and identification of specific problems rather than by clinical
procedures;

•

focus attention on specific medical disorders (e.g., cardiovascular
diseases) affected by oral diseases, on oral diseases modified by
systemic diseases (e.g., diabetes mellitus), and on primary health
care interventions (e.g., smoking cessation) with specific relevance
to oral and dental disorders; and

•

develop a system that allows dental students and their instructors
to have access to the pertinent medical records of patients being
treated in dental schools/health sciences centers, and create
patient evaluation and education approaches that support oralsystemic health promotion, diagnosis, treatment, and follow-up.

Teaching Strategies Required to Educate the Future Dentist
One of the hallmarks of pedagogy in the health professions is the opportunity
for faculty to teach and students to learn through the fundamental meaning
of a patient or case. In dental education, progress on case-based teaching,
the development of related pedagogies, and educational reorganization to
support innovation in classroom, small group, and clinical education have
been consistent over the last two decades.14–23 The role of patients and the
cases they represent serve to convene faculty and student in mindful problem
solving, which includes discovery and analysis of medical, dental, and social
conditions using increasingly sophisticated diagnostics and increasingly
socially sensitive conversation.

Attitudes Required for the Future Dentist
The development and consistent expression of attitudes that represent
and preserve clinical responsibility for diagnosis and greater involvement
in primary care are crucial to rebalancing how dentistry is practiced today
and in the future. Understanding the role of new diagnostic tests, decision
support tools, and the importance of the oral-systemic relationship will not
be enough to ensure consistent practice within a framework that is primary
care-oriented. Positive attitudes and high value placed on these aspects of
oral health have always had an important role in patient care; however, for
contemporary clinical practice in dentistry, they are increasingly at the center
of care. This new paradigm will only be achieved by focusing away from
treating individual teeth and towards treatment of the patient who presents
with dental problems. Only with mindful, consistent focus and a reordering of
priorities in clinical practice will the student reach this standard of care.

Teaching strategies and educational organization must be guided in order
to adequately and substantively support an oral-systemic emphasis and the
primary care connections in patient care in the following ways:
Curriculum Organization and Management. Multidisciplinary education
must become the norm and represent the meaning and purposes of primary
care as it applies to dentistry. Educational sequences should include rotation
strategies across discipline specialties in medicine and dentistry, clerkships
and hospital rotations, and experience in faculty and residency clinics.
For example, a dental presence in medical rotations to specialty clinics in
endocrinology or dermatology, or in special facilities for geriatric patients,
would advance the goals presented above.
Teaching Techniques. Case-based/problem-based teaching and learning
techniques should be designed to support the oral-systemic diagnostic
emphases discussed above. Time should be allowed for small group
discussions, classroom discussion, and case examination. Students should
have regular access to examples of how expert clinicians think, analyze, and
use the diagnostic tools available for contemporary practice.

Clearly, attitudes and values underlying this change in orientation and
commitment will only come from educational experiences designed to instill
new attitudes and values for a different focus in patient care. Contemporary
clinical practice will be strengthened from educational experiences that
create positive attitudes of importance and value for the habits of practice,
mind, and professional self-definition. The contemporary clinician will value
the following:
•

diagnostic tests and an understanding of the role they play in
patient evaluation;

•

decision support mechanisms and how they improve diagnosis;

•

the impact of oral health on systemic conditions and patient
health;

Basic Science Education. The scientific basis on which the curriculum
is designed and delivered must be examined for coherence and integrity
as it applies to a primary care, diagnostics, and therapeutics orientation to
patient care. Concomitant placement of basic science content in proximity
or in parallel to clinical education and clinical application will be essential
to modeling new professional practices that are patient-centered and
diagnostically driven. Basic science education must be emphasized in
the clinical years of the dental school curriculum, where the focus is on
attainment of specific skills. This can be achieved in part through case-based
and problem-based discussions.
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Behavioral Science Education. Curriculum content in the behavioral
sciences for supporting a primary care orientation in classroom and clinic
settings must include more depth and breadth in patient interviewing;
social, medical, and dental history taking; behavior change strategies for
compliance; and health promotion. The design and implementation of a
supportive behavioral science curriculum will result from inclusive and
mindful collaborations with colleagues who have expertise in effective
communication, the biopsychosocial model, and patient-centered care.24–27

and assessment of attitudes and values, the task is considerably more
difficult. The design of assessment strategies should mirror realistic situations
and set a standard for "successful response" patient-centered processes.
Testing for these process outcomes will require the student to demonstrate
not only use of a foundation of knowledge and success in the application of
skill or techniques, but also whether attitudes and values have been shaped
to ensure the appropriate use of behavioral science and communications
skills that support patient-centered practice.17

Educational and Clinical Infrastructure.
Revising the educational and clinical infrastructure will be paramount to
new systems for contemporary practice based on a full understanding of
oral-systemic connections and how this may influence primary care activities
in the dental office. Patient care records, shared by dentistry and medicine,
much like in the U.S. Department of Veterans Affairs system, will be required.

Borrowing from other general education areas, health professions educators
have used several assessment approaches aimed at evaluating the student’s
knowledge, skills, and attitudes, applied to a case or a simulated set of
circumstances, at varying levels of difficulty. Portfolio assessments, objective
structured clinical examinations (OSCEs), case reviews, and videotaping of
clinical encounters or standardized patients are increasingly used in health
professions education.28–31

Assessment Strategies Required to Determine the Readiness of
the Future Dentist to Practice
Evaluating the educational goals stipulated by a curriculum or training
sequence is challenging enough for simple behaviors. For complex behaviors

All of these types of knowledge, skills, and attitudes, imparted with successful
teaching strategies and assessed effectively, will be needed to prepare dental
students for their expanded roles as practitioners in the future health care
system.
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