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Mission

T
HE JOURNAL OF THE AMERICAN COI I FGE OF DEN773TS
shall identify and place before the Fellows, the profession, and
other parties of interest those issues that affect dentistry and oral
health. All readers should be challenged by the Journal to remain

informed, inquire actively, and participate in the formulation of public policy
and personal leadership to advance the purposes and objectives of the
College. The Journal is not a political vehicle and does not intentionally
promote specific views at the expense of others. The views and opinions
expressed herein do not necessarily represent those of the American College
of Dentists or its Fellows.

Objectives of the
American College of Dentists

T
HE AMERICAN COLLEGE OF DENTISTS, in order to
promote the highest ideals in health care, advance the standards
and efficiency of dentistry, develop good human relations and
understanding, and extend the benefits of dental health to the

greatest number, declares and adopts the following principles and ideals as
ways and means for the attainment of these goals.

A. To urge the extension and improvement of measures for the control
and prevention of oral disorders;

B. To encourage qualified persons to consider a career in dentistry so that
dental health services will be available to all and to urge broad preparation
for such a career at all educational levels;

C. To encourage graduate studies and continuing educational efforts by
dentists and auxiliaries;

D. To encourage, stimulate and promote research;

E. To improve the public understanding and appreciation of oral health
service and its importance to the optimum health of the patient;

E To encourage the free exchange of ideas and experiences in the interest of
better service to the patient;

G. To cooperate with other groups for the advancement of interprofessional
relationships in the interest of the public;

H. To make visible to professional persons the extent of their responsibilities
to the community as well as to the field of health service and to urge the
acceptance of them;

I. To encourage individuals to further these objectives, and to recognize
meritorious achievements and the potentials for contributions to dental
science, art, education, literature, human relations or other areas which
contribute to human welfare—by conferring Fellowship in the College on
those persons properly selected for such honor.
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Editorial

FROM THE

EDITOR

Snowballs in Hell

D
onald Schon, who devoted his life to studying the way
professionals learn, was fond of pointing out that pro-
fessionals value consistency over creativity. He used the

example of airlines pilots, who are expected to land their
planes safely and on time but get no bonus points for fancy
tactics in the process. Consistency in professional practice means
making sure the probability of unwanted outcomes is predict-
ably below critical values. There should be "a snowball's chance
in hell of making a mistake."

In the interests of integrity in journalism, it is necessary for
me to make the disclosure that this editorial is about statistics. It
will even include formulas. Before you flip to the next page, let
me hasten to point out that the ideas presented here were de-

Some practitioners are so concerned
about anyone else looking at the
quality of their results, that they protect
the privacy of outcomes even from
themselves.

veloped while I was visiting at 3707 North Canyon Road in
Provo, Utah; that the calculations can be done with a paper and
pencil, from data commonly reported in the literature; and that
the results estimate the likelihood of practicing without making
a mistake in one's lifeline.

Here is the problem. You are considering switching to a
new impression material because the advertisements say it is
"fast." An alternative whiting system promises to produce a
two-shade change in one application. A bonding agent is better
than a control comparison in a clinical test at p < .001. Such
claims are common, but a little vague and not up to the pro-
fessional standard of making unwanted outcomes less likely
than the survival rate of snowballs in hell. Even when details

are provided in the literature or the documentation that ac-
companies materials, it is not apparent how to evaluate the
likely outcomes in one's own hands.

Advances have been made in applying rigorous experimen-
tal design and statistical analysis techniques to product develop-
ment and testing and in the standards for scientific reporting
and advertising. But the problem cannot be solved from that
end. The reason is simple. Scientists and manufacturers do not
know how the products will be used in your office; and your
demands on products may very possibly be different from
your colleagues' expectations.

Maximizing the benefit from product information require
cooperation between those who develop and test innovations
and those who use them. Neither party should delegate their
responsibility.

The minimal requirement for a practitioner is to use only
those technologies that have an acceptably small likelihood of
adverse outcomes in their practices. This editorial shows how.
to calculate that likelihood from data that are typically available
in the literature and in promotional material.

Three pieces of information are required. First we must
know the general level of performance of the technology: this

Maximizing the benefit from product
information requires cooperation be-
tween those who develop and test
innovations and those who use them.
Neither party should delegate their
responsibility.

is conventionally reported as the mean or average result. Next
we need to know something about the variability of the results.
Absolutely all processes have some degree of natural variability
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inherent in them. Variability is typically reported in the literature
as "standard deviation," abbreviated SD or often shown in pa-
rentheses following or below the reported mean. Small stan-
dard deviations result in greater predictability in the outcomes.
All scientific literature and many promotional pieces routinely
report means and standard deviations. (Statistical tests compar-
ing new technologies against controls always use such informa-
tion.)

The third, and more likely missing, piece of information
can only be provided by the practitioner. We must have some
standard; some reasonably consistent idea of what is good
enough for each dentist's particular requirements. (I will explain
later why it is self-deluding to hide behind the open-ended
standard of "always use the best" and dangerous to hope that
somebody else will decide what is good enough.)

For the sake of example, let's assume that a dentist has set a
personal standard for speed of impressions of two minutes,
for whiting at one shade for each of the first three appoint-
ments, and bonding at 15 MPa. The bonding standard was de-
termined by general satisfaction with the current materials that
report an effective strength in this range and from talking with
colleagues. The issue is not whether these or similar standards
are "right." They are the standards the dentist in our example
chooses to base his or her reputation and satisfaction in practice
on.

It should be obvious that the mean performance of the
technology should be better than the standard set by the dentist
for its use. If the dentist uses an impression material with an av-
erage working time of two minutes and expects to get an im-
pression in two minutes, he or she will be disappointed about

Table. Practice Risk Factor, Z.

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Failure / year Time to everyday

use first failure

74.0490

38.0772

16.0337

5.4600

1.4903

.3240

.0558

.0076

.0008

3 days

6 days

15 days

45 days

5 months

2 years

12 years

87 years

822 years

Failures per year and time to first failure are
estimated based on probability of using the
technology once each day, five days each week,
forty-eight weeks per year.

Editorial

half the time (assuming a normal distribution of outcomes).
The typical performance of usable technology should always
be better than the standard for its use. But how much better?
The answer to this is buried in the standard deviation, the mea-
sure of variation naturally inherent in all processes. Systems with
small standard deviations will have small likelihood of produc-
ing extreme (unfavorable) outcomes. Practitioners need pro-
cesses that perform (on average) well above their personal

Computing the practice risk factor can
be a practical guide for deciding when
to switch from one criterion to another
in evaluating technology.

standard or have tight (small) standard deviations to reduce the
chances of extreme values, or both.

Dentists who are willing to express their practice standards
in quantitative form can project the chances of unexpected
outcomes since means and standard deviations are typically
available in the literature. The calculation is simple enough to
perform by longhand. First find the difference between the av-
erage performance of the technology and the practice stan-
dard. In our example, we might assume that the dentist wants
a standard bonding strength of 15 MPa and uses a product
with an average of 17. The safety buffer is 2 MPa. To find out
how sensitive this buffer is to variation in the technology, we di-
vide it by the standard deviation. In our example, we could as-
sume that somewhere in the packing material that came with
the adhesive, it is reported that average = 17.0 (±1.0). The
arithmetic is simple: (17 - 15)! 1 = 2.0. This statistic is custom-
arily abbreviated with the symbol "z," but it could easily be
thought of as the "practice risk factor" or the chances of a
snowball surviving in hell.

Although z is a universally recognized statistic, some help is
needed to make it useful in the practice setting. That help is
provided in the accompanying table. Using the table it is pos-
sible to convert z to the likelihood of an unwanted outcome
happening in practice. The middle column shows the probable
number of failures during one year for representative values of
z (based on the assumption that the procedure is used once
each day and the dentist practices five ways per week for
forty-eight weeks in the year). Our hypothetical dentist who
uses the bonding agent with an average of 17 MPa of strength
because he or she only needs 15 will be disappointed about five
and a half times each year. A z-value of 2 is probably not ac-
ceptable for most dentists.

To show how the practice risk factor can be applied to po-
tential decisions, consider two alternative bonding agents. One
of them, Product X, reports a mean strength of 20 MPa with
a standard deviation of 2. That is an improvement: z = (20 -
15) / 2 = 2.5. The expected number of failures per year has
been reduced to about one and a half. But what about an al-
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ternative, Product Y, with an average strength of 20 and a stan-
dard deviation of 1 (same average strength but much more
predictable results)? Now the risk to the practice is z = 5.0, or
seven thousandths per year if used every day. This shows how
important it is to look at both average performance and varia-
tion in making a product choice.

The table also shows, in the third column, the effect of
practice risk factor on length of time to first failure. The prod-
uct currently used by our hypothetical dentist will fail every

Practitioners need processes that per-
form (on average) well above their
personal standard or have tight (small)
standard deviations to reduce the
chances of extreme values, or both.

forty-five days. Product X with mean 20 and SD 2 for z = 2.5
will fail about every five months. But Product Y, the one with
the same average strength but a smaller variation, and z = 5.0,
will fail about once in 14,500 years if used every day. That is
pretty much a lifetime guarantee.

Some marketing claims and some research results can be
misleading when they make a claim about being "better than a
control product." A bonding agent with a mean strength of 30
and a standard deviation of 2, Product Z, would be "better by
far" than any we have discussed. The practice risk factor, z,
would be 7.5, and the product would not be expected to fail
(as a result of characteristics of the material itself) until one and
a quarter billion years, give or take. That is certainly impressive,
but it is also a bit silly. What is the difference between failing
once is a billion years and once in fifteen thousand? I would not
pay my accountant good money to research this kind of differ-
ence—I would be expecting him to be engaged in things that
mattered more.

The practice risk factor can be used as a practical guide to
what is "good enough." Dentists would be regarded as very
reasonable if they used materials that were not likely to fail once
over the life of their practices. This is about z = 3.5 or 12 years
for most technologies. If they demanded a higher level of as-
surance, they might be thought a bit fastidious. They might also

be suspected of being unwise in the allocation of their atten-
tion. If two technologies both pass the "good enough" test—
are unlikely to fail at all during the practice lifetime—the less ex-
pensive, or the more esthetic, or the more easily used one
should be chosen. Computing the practice risk factor can be a
practical guide for deciding when to switch from one criterion
to another in evaluating technology.

This is a convenient point to reintroduce the notion of try-
ing to avoid the decision about whether a technology is accept-
able by saying "I always use the best." In the first place, the best
may not be good enough. Some lasers are better than others
for cutting hard tissue. But none are currently good enough—
the best do not meet most dentists' standards. Even among
those technologies that meet standard, dentists do not always
choose the best. Honest dentists admit that they have not spent
the maximum amount of time with every patient. Routinely
dentists trade what is good enough on one dimension of the
complex practice of dentistry to achieve some preferred blend
of outcomes.

The elements for computing practice risk factor are typi-
cally available to dentists for many procedures and technologies.
Of the three (average, standard deviation, and standard), the
one dentists have to provide typically proves to be hardest to
pinpoint and the one that gives dentists the most headache.
Some practitioners are so concerned about anyone else looking
at the quality of their results, that they protect the privacy of
outcomes even from themselves.

Many dentists are intuitively aware that the technologies they
use in their offices need to be better on average than necessary
to meet their personal standards and that predictable technolo-
gies are highly prized. All dentists I know have a sense of what
is good enough and are unwilling to simultaneously pursue per-
fection on multiple fronts. Even if they don't whip out their
calculators when they see an ad for a new product to figure
whether the margin of safety is three and a half times the stan-
dard deviation of the process, they are generally aware of the
concept and understand the fate of snowballs in hell.

%AisAJ
David W. Chambers, EdM, MBA, PhD, FACD
Editor
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Future of Dentistry

The Future of the Dental
Profession: Research, Education,
and Practice in the New
HealthCare Environment

/
t is a pleasure for me to provide a
brief introduction to the pro-
ceedings of this symposium. This

one-day meeting held at the Columbia
University School of Dental and Oral
Surgery attracted more than one hun-
dred attendees, and very lively discussion
followed the presentations.

The dental profession finds itself at a
most interesting and challenging time.
The release of the Surgeon General's re-
port on oral health (Oral Health in
America: A Report of the Surgeon General)
and the Future of Dentistry report pre-
pared by the American Dental Associa-
tion raised many important issues for the
profession. Representatives of the prac-
tice community and organized dentistry,
the dental schools, the National Institute
of Dental and Craniofacial Research, and
the dental manufacturing industry must
begin a dialogue to address issues such as
oral health disparities in the United
States; the financial challenges faced by
dental schools and the need to focus on

Ira B. Lamster, DDS, MMSc, FACD

research rel-
evant to oral
health; and the
profession's
position in the
greater con-
text of the
health care en-
vironment.

The stake-
holders do not
exist in a
vacuum, and
their actions
are influenced
by, and influ-
ence, one an-
other. The challenges facing the profes-
sion, therefore, can best be managed
when the interested and involved parties
join together to identify common con-
cerns and proceed to develop coordi-
nated responses. The presenters at this
symposium are leaders in our profession,
representing the research, education,

The challenges facing the profession, therefore, con
best be managed when the interested and involved
parties join together to identify common concerns
and proceed to develop coordinated responses.

development of the next generation of
dental school faculty; the size and diver-
sity of the workforce; support for basic
translational, clinical, and health services

policy, and practice communities. Their
comments are thoughtful, useful, and
occasionally controversial. We hope that
these proceedings serve as a stimulus for

The Public being served ...

Practitioners

Government

NIH/NIDCR

Dental

Schools

Industry

... in the Health Care Environment

further discussion and ultimately the de-
velopment of strategies to address chal-
lenges that face the profession.

This symposium was made possible
by an unrestricted grant from Procter &
Gamble, and I want to thank them for
their willingness to invest in this look at
the future of the profession. Procter 8c
Gamble and Michael Sudzina are part-
ners in our effort to move the profes-
sion forward.

Ira B. Lomster is Profes-
sor of Dentistry and
Dean, Columbia Univer-
sity School of Dental and
Oral Surgery.
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Future of Dentistry

The Future of the Dental
Profession: Perspectives from
Oral Health in America: A
Report of the Surgeon General

Abstract

"The intent of this first-ever Surgeon

General's Report on Oral Health is to

alert Americans to the full meaning of

oral health and its importance to general

health and well-being" (US Department

of Health and Human Services, 2000).

Thus began the introductory message

from the Secretary for Health and Human

Services to Oral Health in America: A

Report of the Surgeon General, released

in May 2000. The centerpiece of the

charge was to "define, describe, and

evaluate the interaction between oral

health and general health and well-being

through the life span in the context of

changes in society" (US Department of

Health and Human Services, 2000). To

address this charge, the report was

science-based, prevention and health

promotion-oriented, and focused on all

life stages. Although the report stressed

oral health, not the dental profession, the

report's messages and themes are

relevant to current and future dental

practice, education, research, and to

dentistry's role in the healthcare system.

Dushanka V. Kleinman, DDS, MscD, FACD

The Report's Major Message
and Themes
The major message of the report is that
"oral health is essential to the general
health and well-being of all Americans
and that improved oral health can be

due to projected changes of the racial,
ethnic, and age distribution of our
population, the anticipated trends in oral
diseases and conditions and in lifestyle
behaviors, and the public's ready access
to the rapidly expanding increase in

Integrating dental care with other aspects of
healthcare is of key importance to the future of the
profession.

achieved by all Americans." However,
the major message also highlights that al-
though the oral health status of our na-
tion has improved, not all segments of
the population have participated in these
gains (Figure 1).

The major message was bolstered by
several themes, not new to those in the
dental profession, that have relevance to
the future of the dental profession.

Theme: Oral Health Means
Much More Than Healthy Teeth.
The report informed the public, health
professions, and policy-makers of the
extensive nature of conditions and dis-
orders that affect the craniofacial com-
plex and its optimum functioning. The
report also projected a more complex
picture of the nation's future oral health

health-related information, among other
factors. Oral diseases are complex, they
involve an interplay of environment, be-
havior, and genetic factors. Individuals
are susceptible to these diseases at all
stages of life.

These facts require a dental profes-
sion that gives visibility to the broad
range of oral diseases, conditions, and

Dr. Kleinman is the
Deputy Director of the
Notional Institute of Den-
tal and Craniofacial Re-
search, NIH, and the Chief
Dental Officer, U. S. Public
Health Service; 31 Center
Dr., MSC 2290, Bethesda,
MD 20892; Dushanka.
Kleinman@nih.gov
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their functions; is competent to address
them; and is proactive and visible in de-
signing programs to address these con-
ditions. Dentistry's ability to integrate
dental care with other aspects of health
care for the full range of conditions—
from birth defects to oral cancer—is of
key importance to the future of the pro-
fession.

Theme: Oral Health Is Integral
to General Health. The report empha-
sized the importance of the mouth as
part of the body, stressing that the cran-
iofacial complex reflects general health
and well-being. Our current health care
system isolates the care of the mouth
from the care of the rest of the body.
The report emphasized the critical role
of eating, speaking, and other functions
to growth and development and to
quality of life; described the existing and
emerging relationship of oral infections
to systemic conditions; and highlighted
the social impact of oral diseases on
time lost from work, school, and other
factors affecting the nation's economic
welfare. The report also stressed the di-
agnostic potential of the craniofacial tis-
sues and fluids, such as saliva; the mouth

Future of Dentistry

as a portal of entry for infections; and
the role of the oral mucosal immune
system as a main line of defense against
toxins and pathogens.

The dental profession is key to in-
forming and working closely with other
health care providers to integrate oral

with the broader health professions
community, is well-versed in complex
medical problems, and is primed to ap-
propriately adopt relevant science-based
findings. This will require extended ef-
forts in oral health research and in the
continual updating of dental school cur-

The report highlighted the complexity of orol disease
control, and emphasized that concurrent efforts are
needed on the port of individuals, practitioners, and
the community.

health promotion, disease prevention,
and early detection into general health
care. The relationship of periodontal in-
fections to low-birth weight and prema-
ture babies and the oral health effects of
uncontrolled diabetes are but a few of
the examples that create an imperative
for a closer relationship between the
dental and other health care professions.
The future will require a dental profes-
sion that acts on the basis of diagnostic
data and is reimbursed for these diag-
nostic assessments, routinely interacts

Figure 1: Burden of Disease: Selected Highlights from the Oral
Health in America: A Report of the Surgeon General.

• Poor children suffer twice as much dental caries as their more
affluent peers, and their disease is more likely to be untreated.

• Uninsured children are two and a half times less likely than insured
children to receive dental care.

• A greater percentage of non-Hispanic blacks eighteen years and
older have missing teeth when compared to non-Hispanic whites.

• Employed Hispanic adults were twice as likely to have untreated
dental caries as non-Hispanic whites.

• Adults with incomes at or about the poverty level are twice as
likely to report a dental visit in the past twelve months as those
who are below the poverty level.

• The five-year oral cancer survival rate for white patients is 56%
percent: for blacks, it is 34%.

• At any given time, 5% of Americans aged sixty-five and older are
living in a long-term care facility where dental care is
problematic.

ricula and continuing education courses
as the science evolves.

Theme: Safe and Effective Dis-
ease Prevention Measures Exist that
Everyone Can Adopt to Improve
Oral Health and Prevent Disease.
The report celebrated the existence and
effectiveness of dental caries prevention
methods, specifically those of fluorides
and dental sealants, but acknowledged
that preventive measures for other con-
ditions are not well developed. How-
ever, for all oral diseases, the report
called for further development of bio-
medical and behavioral approaches to
disease prevention and for health pro-
motion. The report highlighted the com-
plexity of oral disease control and em-
phasized that concurrent efforts are
needed on the part of individuals, practi-
tioners, and the community.

Prevention is the dental profession's
legacy. To further improve the nation's
health, the dental profession will need to
garner more aggressive efforts to extend
the existing preventive measures to
underserved populations and will need
to be more active in the development
and implementation of preventive pro-
grams for other conditions, such as oral
cancer.

Theme: General Risk Factors
Also Affect Oral and Craniofacial
Health. The report revealed the contri-
bution that health determinants, such as
tobacco use and diet, have on oral health
and on other body systems and tissues.
In addition, sports-related protective
practices, such as the use of mouth
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guards and helmets, were recognized. In
appropriate lifestyle behaviors can con-
tribute to increased risk of oral diseases.
Their control and prevention also require
active counseling by all health profes-
sions, including dentistry. This will be a
challenge, since counseling skills are not
readily taught in health professions edu-
cation, although most of the services
recommended by the Clinical Preventive
Services Task Force require counseling
(U.S. Preventive Services Task Force,
1996).

The dental profession has been in-
volved in health education of the public,
primarily with a focus on hygiene prac-
tices and with initial efforts in tobacco
control. To make further gains in the
prevention of oral diseases, the dental
profession will need to extend their fu-
ture efforts into health promotion This
will require a coordinated and integrated
effort with other health professions,
health policy development and social ser-
vice delivery.

Implications of the Report
for the Future of the Dental
Profession
The Surgeon General's Report provides
the basis for a future for the dental pro-
fession that is more extensive and orga-
nized in its outreach to the public, more
integrated with health care professions
and delivery, and more involved in health
policy and social services. Different ori-
entations and approaches will need to be
designed for dental practice and research
in order to address these roles. Selected
general approaches are offered.

The future of the dental profes-
sion is dependent upon the pro-
fession's capacity to be science-
based, science-oriented, and science-
involved. Science speaks to the future.
We need to invigorate the approach to
science conduct and harness the benefits
of the scientific revolution for oral health
benefit. The Surgeon General's Report
calls for an acceleration of the transfer
of research findings into practice as well
as an increase in clinical and health ser-
vices research. Increased involvement of
dental schools in research conduct and in

educating students in elements of re-
search design and analysis would con-
tribute to achieving this recommenda-
tion. Collaborative investigations among
health disciplines also would benefit oral
health.

The practitioner's active role in con-
tinually surveying, critically evaluating,
and appropriately applying the rapidly
expanding science base is key for timely
science transfer. The current focus on
"evidence-based dentistry" is based on
using the best available external clinical
evidence from systematic research to-
gether with individual clinical expertise
and patient choices (Sackett et al, 1996).
Criteria for systematically assessing the
scientific evidence exist for both clinical
and community-based programs (U.S.
Preventive Services Task Force, 1996;
Task Force on Community Preventive
Services, 2000) and are being used by
the profession. Their use needs to be ex-
panded. Most recently, these methods
have been applied to the oral health lit-
erature as part of the NIH Consensus
Conference on the Diagnosis and Man-
agement of Dental Caries (NIH Con-
sensus Development Conference on Di-
agnosis and Management of Dental
Caries Throughout Life, 2001) and in the
oral health component of the Commu-
nity Preventive Services Task Force (Task
Force on Community Preventive Ser-
vices, 2002). These systematic assess-

addition, involvement of practitioner
networks in the conduct of research
would be an adjunct to the increasing
clinical research needs and opportunities.

The future of the dental profes-
sion relies on its continued and ex-
panded focus on disease prevention
and its evolution in health promo-
tion. Disease prevention is the mainstay
of the dental profession, yet more must
be done to extend these services to those
who are less fortunate, who are not
aware, or who are geographically iso-
lated. Estimated expenditures for dental
care in the United States in 2001 ap-
proach $64.4B (Health Care Financing
Administration, 2002). The average cost
of severe early childhood caries ranges
from $1,500 to $2,000, depending upon
whether hospitalization is needed (Grif-
fin et al, 2000; Kanellis et al, 2000). These
societal and fiscal costs do not have to
occur since methods to prevent dental
caries are readily available. Also, more
needs to be done to develop and test
preventive approaches for the many
other oral diseases and conditions.

Increasing the focus on health pro-
motion is another key role for the future
of the dental profession. This role re-
quires expanding tobacco prevention
and cessation and nutrition programs. To
proactively support health promotion,
the dental profession will need to work
to enhance the public's health literacy and

The Surgeon General's Report provides the basis for o
future for the dental profession that is more extensive
and organized in its outreach to the public, more
integrated with health care professions and delivery,
and more involved in health policy and social
services.

ments specify the level of evidence and
highlight needed research where insuffi-
cient evidence is noted.

The time also is ripe for the practic-
ing profession to become more science-
involved. Individual practitioners play a
key role in observing and documenting
conditions that warrant further study. In

science literacy; will need to work at the
community level to build public policies
that support health and strengthen com-
munity programs; and will need to ex-
pand its risk communication skills. Both
disease prevention and health promotion
require integration of services with the
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community, health professions, and
policy-makers, among others.
The future of the dental profes-

sion rests on its ability to become
population-based. By addressing the
needs of population health, in addition
to those of individual patients who fre-
quent dental offices, the dental profes-
sion can increase its ability to promote
health and quality of life. Information
technology tools permit individual prac-
tices, dental schools, and research labora-
tories to become connected and func-
tion as groups. For example, by using
electronic communication, developing
and using teledentistry and telemedicine
approaches, and by developing virtual
grand rounds, dental practitioners can be-
come aware of the larger population
that surrounds them and can position
themselves to serve a larger proportion
of the population. In addition, the dental
profession, organized and functioning in
this manner, can become the base of a
critically needed surveillance system, cap-
turing unusual cases or sentinel events
and reporting them centrally.

This augmented surveillance system
could cement the critical partnership
needed between the private practicing
community and the public health system.

Future of Dentistry

ness. Being population-based also means
that the profession needs to be ready to
address the oral health needs across the
life span in a society with rapidly chang-
ing demographics.

The future of the dental profes-
sion depends upon its ability to take
leadership for the nation's oral
health. Leading the nation will require

clinical genetics. Dental researchers have
provided national and international lead-
ership in pain research, in the develop-
ment of biomaterials science, and now
biomimetics, and in the understanding
of autoimmune disorders. The dental
education community has worked to
develop surrogate models for surgical
technical training, incorporated commu-

By addressing the needs of population health, in
addition to those of individual patients who frequent
dental offices, the dental profession can increase its
ability to promote health and quality of life.

addressing issues that reside within the
dental profession that can make a major
difference to oral health. Of key impor-
tance is a renewed and reinvigorated ef-
fort to recruit and support a diverse
workforce. Approaches for the maxi-
mum use of human resources for oral
health gains need to be developed. Pro-
vision and reimbursement for diagnostic
and counseling services also is needed.
A leadership role is not new to the

dental profession. For the practicing
profession, leadership has best been

The dental profession is the only entity with an oral
health conscience. However, even though the
dental profession is the major contributor to the
nation's oral health, it is not the only entity responsible
for oral health.

Indeed the private practice of dentistry is
the centerpiece of the nation's oral health
public health system. The proposed sys-
tem also can be used to document the
many basic demographic and medical
conditions that are captured in a routine
exam in addition to reporting oral dis-
eases and conditions. By functioning in
this manner, together with exercising the
primary care skills as a profession, den-
tistry can play a key role together with
other health professions in addressing
bioterrorism and emergency responsive-

demonstrated by the efforts in disease
prevention in offices and in the commu-
nity The most visible has been the sup-
port and promotion of community wa-
ter fluoridation, identified as one of the
top ten public health achievements of
the previous century (Centers for Dis-
ease Control and Prevention, 1999). The
dental research community has unveiled
the basic understanding of oral and
craniofacial diseases and conditions and
growth and development and it has
taken the lead in the development of

nity-based programs early in their devel-
opment, and lead in the development of
competencies for general and specialty
areas of dentistry.

The dental profession is the only en-
tity with an oral health conscience. How-
ever, even though the dental profession
is the major contributor to the nation's
oral health, it is not the only entity re-
sponsible for oral health. Preserving and
promoting the oral health of the nation
requires the active participation of indi-
viduals, their community, a myriad of
health care providers, the third party pay-
ers, policy-makers, and more. The dental
profession must lead others in managing
the nation's oral health. It can demon-
strate the ways in which oral health ser-
vices can be enhanced and integrated. It
can facilitate the involvement of others
in oral health promotion.

A Call to Action
Currently a National Oral Health Call to
Action is under development. The Sur-
geon General's Report presented a
framework for this call to action that in-
cluded eliminating oral health disparities
and improving quality of life by:
• Changing perceptions so that oral

health becomes an accepted com-
ponent of general health;

• Accelerating the building and apply-
ing of the science and evidence
base;
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• Building effective health infrastruc-
ture that meets oral health needs;

• Removing known barriers between
people and oral health services; and

• Using public-private partnerships to
improve oral health.
Five listening sessions, attracting al-

most four hundred individuals, were
held in different regions of the country
to obtain input for the development of
the call to action. The testimony pro-
vided through these sessions and in writ-
ing has revealed the need for short-term
and long-term solutions to meet the oral
health needs of the underserved and to
address complex health care, research,
and education needs.

As stated by Surgeon General David
Satcher in the preface to the report, "To
improve quality of life and eliminate
health disparities demands the under-
standing, compassion, and will of the
American people . . . A framework for
action that integrates oral health into
overall health is critical if we are to see
further gains."

Oral Health in America: A Report of the
Surgeon General challenges the dental pro-

fession to contribute its expertise to a
more extensive role in health care, re-
search, education, and health policy Inte-
gration of oral health in all aspects of
health, social services, and general educa-
tion is key and must be lead by the den-
tal profession. The future of the dental
profession depends upon it.
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The Future of Dentistry:
A Synopsis

Abstract

The American Dental Association com-
missioned the Future of Dentistry report
in 1999. A sixteen-member oversight
committee and six expert panels devel-
oped the report. It was presented to the
American Dental Association's House of
Delegates in October 2001. The Future
of Dentistry report was intended to de-
scribe the current status of the U. S. den-
tal profession, observe trends that will
influence the profession, envision chal-
lenges that the profession will confront
in the next five to fifteen years, and
make recommendations regarding how
to meet those challenges. The report
concludes that the profession is strong
and healthy. Revolutionary changes are
not necessary. However concerted effort
to address the areas of concern is impor-
tant to assure the American people ac-
cess to the finest dental health care pos-
sible. This effort will require the coopera-
tion of all involved in the dental care—
the profession, industry, policy-makers
and the public.

n 1999, the American Dental As-
sociation House of Delegates
commissioned a project called the

Future of Dentistry, establishing a six-
teen-member oversight committee to
create a picture of how dentistry will
change in the new century. Experts from

Leslie W. Seldin, DDS, FACD
L. Jackson Brown, DDS, PhD, FACD

around the country provided input into
the subject matter of the report and
wrote the initial drafts of the chapters of
the report. After soliciting and reviewing
hundreds of pages of written testimony,
hosting three public forums, and devot-
ing nearly two years of work, the com-
mittee completed the report and pre-
sented it to the American Dental Asso-
ciation House of Delegates in October
2001. The 2001 Future of Dentistry re-
port is intended to be a practical guide
for the profession's next generation. It is
meant to stimulate thoughts and actions
that will move the dental profession for-
ward into the new century. Within the re-
port are one hundred and fourteen rec-
ommendations that suggest possible ap-
proaches to issues that will be important
to the future of the oral health of the
American public and the dental profes-
sion.

The vision statement of the report is
simple but paramount: Improved health
and quality of life for all through opti-
mal oral health.

The completed report describes cur-
rent trends and future issues for six
broad areas of the profession: (1) clinical
dental practice and management, (2) fi-
nancing of and access to dental services,
(3) dental licensure and regulation of
dental professionals, (4) dental education,
(5) dental and craniofacial research, and
(6) global oral health. Both the full re-
port and an executive summary are
available from the American Dental As-
sociation. This article uses excerpts from
the full report to provide a condensed
review of some of the report's impor-

tant topics. Financing of dental services,
access to dental care, and dental
workforce are emphasized.

Clinical Dental Practice and
Management
Clinical practice includes, but is not lim-
ited to, those oral health services pro-
vided by dentists in the dental office and
those community-based programs such
as community water fluoridation, oral
cancer screening, and sealant programs.
Clinical care is influenced by the demo-
graphics of the population, patterns of
dental disease, and the expectations of
both patients and providers. Demo-
graphically, the United States population
is growing older and more ethnically and
culturally diverse.

Advances in technology are quickly
transforming the dental workplace.

Dr. Seldin is in private
practice in New York City
and was choir of the
Oversight Committee for
the Future of Dentistry
Project.

Dr. Brown is Associate
Executive Director,
American Dental Asso-
ciation, 211 East Chicago
Avenue, Chicago, Illinois
60611-2678.

Journal of the American College of Dentists 2002 11



Future of Dentistry

Table 1. Percentage of Patients Receiving Selected Dental
Services From Private Practitioners in the United States, by Year.

Procedure 1959 1969 1979 1990 1999*

Oral Examination 20.1% 27.8% 30.1% 42.8% 45.4%

Prophylaxis 19.9 25.5 24.9 38.6 37.2

Fluoride Treatment 0.9 4.0 6.8 9.8 10.6

Amalgam, 20.1 15.9 8.5 5.3 3.0

1 Surface

Amalgam, 20.6 16.4 9.6 7.2 4.0

2 Surfaces

Crown 1.6 2.9 5.2 5.3 5.9

Root Canal 1.9 2.9 3.2 2.6 3.3

Extraction 13.0 9.8 5.4 4.9 3.7

Resin - Anterior 4.4 4.2

Resin - Posterior 1.9 4.8

Note: These are unpublished data are subject to revision upon further analysis.
Source: American Dental Association, 1994 and 2001a.

New information management tech-
nologies and advanced diagnostic and
treatment tools are improving diagnosis,
patient care, and patient care manage-
ment. A major challenge for dental prac-
tice managers will be to achieve a coor-
dinated, systematic, and secure approach
to the integration and application of in-
formation technology.

The dental profession's success in re-
ducing caries, periodontitis, and tooth
loss has dramatically improved the oral
health status of the United States popu-
lation. Given the improvement in the
oral health of children and adults, and in-
creasing knowledge of oral disease pat-
terns and treatment options, it can be ex-
pected that future clinical practice will in-
corporate more diagnostic-based data
into treatment plans along with progno-
sis for dental treatment. As risk assess-
ment strategies improve, high-risk indi-
viduals may require more frequent recall
appointments than those at lower risk.
Treatment plan presentation will con-
tinue to educate patients about their oral
diagnoses, treatment options, risks, and
prognosis for various oral conditions.

The guiding vision of the Future of
Dentistry is that every individual who
needs oral health care will access that care
from oral health care providers who are

educated and skilled in the current best
practices using the latest and most ap-
propriate technology. A key pathway to-
ward achieving this objective is the de-
velopment of suitable facilities and per-
sonnel

Many factors will affect the required
number of dentists. Aging and demo-
graphic changes in the dentist workforce
need to be carefully evaluated on a con-

firming basis. Dentists' productivity
should be monitored. The availability of
allied dental personnel is critical. De-
mand for dental services also plays an
important role in workforce require-
ments. Given an uncertain future, flex-
ibility is a desirable strategy for work-
force policy. Regional issues do exist and
may become more pronounced in the
future.

Strategies to assure available facilities
and personnel should begin with a com-
prehensive and ongoing assessment of
the dental profession workforce. Cur-
rent dental workforce models should be
continually evaluated, updated, and re-
fined so that the most accurate predic-
tions possible are available for the num-
ber, type, and distribution requirements
of dental personnel.

The Future of Clinical Practice.
The nature of dental office operation,
both managerial and clinical, will con-
tinue to be affected by the rapid ad-
vancement in technology. While many
offices are now comfortable with the
use of computer technology for admin-
istrative functions and some simpler di-
agnostic services, the explosion of new
approaches to dental care that are based
in emerging technology will require
greater sophistication on the part of the
practitioner.

Figure 1: Nominal & Real Dental

Expenditures 1960-1998 (1998=100).
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Data collection and documentation
will become a valuable new tool for the
dental practice, and the communication
of data will evolve so that all patient in-
formation will be instantly accessible and
transferable between dental offices and
other health care professionals.

As a result, a major challenge for
dental practice managers will be to
achieve a coordinated, systematic, and se-
cure approach to the integration and ap-
plication of information technology.
Many of the issues in sharing data and
setting up such systems are not solely
technical in nature, but rather involve le-
gal, economic, and political consider-
ations (Schleyer, 1999; Willis et al, 1997).

Trends in the development of new
diagnostic tools and therapeutics, com-
bined with an aging population, may re-
quire dental professionals to incorporate
more medical treatment into dental
practice, in addition to the traditional
dental-surgical approach.

Computers will serve as decision-
support tools in planning treatments that
require the integration of multiple disci-
plines and types of clinical information.
Software programs will help dentists fil-
ter, evaluate, and prioritize information
essential for establishing suitable treat-
ment plans. As more patient data are
stored on computers, a variety of out-
comes analyses of patient records will
become possible at three levels: patient,
practice, and population. Computers will
aid dentists in the assessment of a
patient's health status over time.

Diagnostic codes will provide a ba-
sis for assessing treatment efficacy when
measured against established parameters
and will assist in assessing outcomes data
for patients and dental practices. It will
be possible to collate local and regional
data into larger dental epidemiological
databases—important tools for assessing
treatment efficacy.

In summary, the dentist of the future
will have to be far more computer-liter-
ate than today's practitioners. The use of
new technology will allow a higher level
of care with greater efficiency and pro-
ductivity. The dental schools and institu-
tions providing life-long learning to
practitioners will need to increase the

Future of Dentistry

Figure 2: Real Dental Expenditures per Capita & per Patient,
1960-1998 (1998=100).
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amount of technology information pro-
vided. While the patient population will
benefit from these advances, it will be a
challenge for the profession to incorpo-
rate the advances into everyday dental
practice.

Financing of Dental Services
Since most dental care in the United
States is provided through private mar-
kets, an assessment of the demand for
dental services is important for under-
standing the amount of dental services
that will be provided, who will have ac-
cess to those services, and the adequacy
of the dental workforce to provide
those services (Brown, 1989; Brown &
Lazar, 1998; Tuominen, 1994). The de-
mand for dental services is significantly
responsive to changes in dental fees—the
higher the fees, the lower the demand.
Other factors that influence the level of
demand include income, family size,
population size, education levels, prepay-
ment coverage, health history, ethnicity,
and age.

Most factors that positively influence
demand for dental care have been ex-
panding. The United States economy has
grown robustly for most of the past
two decades, resulting in an increase in
discretionary income among Americans

(Beazoglou, Brown et al, 1993; Brown,
Beazoglou et al, 1994). People are be-
coming more knowledgeable about
dental health and what is required to
maintain it. As the population has be-
come more affluent and educated, the
value placed on oral health has increased.
In addition, the desire for esthetic den-
tistry has grown and will probably con-
tinue to do so. All of these factors have
enhanced the demand for dental ser-
vices.

Disease levels and trends also are im-
portant to obtain a complete view of
the conditions influencing the demand
for care. Dental caries has been the pri-
mary foundation of the demand for
dental services in modern times, and
dental caries has been declining in almost
all segments of the child population and,
to a lesser degree, in adults up to about
the age of forty-five years (Brown, 1989;
Brown, Wall & La7ar, 2000; Brown, Wall
& T A7ar, 2002). With this decline, comes
a decline in the need for dental services
to treat caries. The population forty-five
years of age and older experienced car-
ies in substantial amounts during their
younger years and will require continued
management of the consequences of the
original caries.
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Due to changing disease patterns, the
dental sector is going through a transition
from a service mix that has been pre-
dominately therapeutic to a service mix
that will be mostly preventive. As shown
in Table 1, prophylaxes and examina-
tions more than doubled between 1959
and 1999, while amalgam restorations
declined by 75% (American Dental As-
sociation, 1994 and 2001a). The decline
in amalgams is only partly compensated
by an increase during the 1990s in the
number of posterior resins and other
cosmetic materials provided.
A study by Eklund and colleagues

also reports service mix changes
(Eklund, Pittman et al, 1997). In an in-
sured population, there were marked
declines between 1980 and 1995 in res-

torations, crowns, dentures, and extrac-
tions. Endodontic procedures declined
in younger patients but were stable or in-
creasing in older patients. Over the same
time period, there were increases in di-
agnostic, preventive, and periodontal
services. Changes of this magnitude will
have profound effects by reducing the
demand for some services and enhanc-
ing the demand for others. The total ef-
fect of changes in disease patterns is
likely to diminish overall demand but
other factors, such as a growing
economy, are likely to increase demand.
The timing and impact of these fac-
tors-in combination-on the demand
for dental services are not well under-
stood.

Dental Care Expenditures. The
single best measure of overall size of
dental market is the total (national) ex-
penditures for dental care. As shown in
1, there has been continual growth in
dental expenditures over the past three
decades, amounting to a 9% increase per
year in nominal expenditures and a 3.1%
increase per year after adjusting for infla-
tion. By 1998, consumption of dental
services had reached a total of $53 bil-
lion dollars (Health Care Financing Ad-
ministration & Office of the Actuary.
1996; Health Care Financing Administra
tion, 2000). Between 1960 and 1982, real
expenditures increased at an average an-
nual rate of 4.3% compared to 1.3%
per year since 1982. This 1.3% annual
growth was only slightly greater than the

Table 2. Census Counts and Projections of United States Resident Population, Professionally Active
Dentists, Active Private Practitioners, Professionally Active Dentists and Active Private Practitioners per
100,000 United States Resident Population, 1976-2020.

Year United States

Resident Population
(in thousands)

Professionally

Active

Dentists

Active
Private

Practitioners

Active Dentists
Per 100,000

Residents

Active Private
Practitioners Per

100,000 Residents

1976 217,563 110,276 100,051 50.7 46.0
1978 222,095 117,044 106,672 52.7 48.0
1982 231,664 126,985 116,208 54.8 50.2
1987 242,289 137,817 126,357 56.9 52.2
1991 251,802 150,762 138,094 59.9 54.8
1992 254,933 152,925 140,349 60.0 55.1
1993 258,103 155,087 142,603 60.1 55.3
1994 261,312 157,228 144,247 60.2 55.2
1995 264,561 158,641 146,089 60.0 55.2
1996 267,850 160,388 147,778 59.9 55.2
1997 271,180 160,781 151,309 59.3 55.8
1998 274,552 163,291 151,309 59.5 55.1
1999 277,966 164,664 152,151 59.2 54.7

2000 281,422 166,049* 153,431* 59.0 54.5

2005 294,108 170,476* 160,318* 58.0 54.5

2010 306,524 173,942* 163,328* 56.7 53.3

2015 319,205 177,076* 166,088* 55.5 52.0
2020 332,145 179,930* 168,528* 54.2 50.7

* Preliminary estimates for 2000, 2005, 2010, 2015, and 2020. Source: American Dental Association, 2001b; and United
States Bureau of Census, 1990 and 2000 Census.
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rate of increase in the United States
population, which was 1.1%. Thus, total
expenditures have been driven primarily
by population growth.

The percent of the population who
visited a dentist within the previous year
increased substantially during the last four
decades from about 35% in the late
1950s to about 64% in 1998 (Jack, 1986;
Kovar, Jack et al, 1988; Bloom, Gift et
al, 1992; Brown & Ii7ar, 1999; National
Center for Health Statistics, 1988). How-
ever, real expenditures among persons
who visited a dentist have declined. The
triangles in Figure 2, demonstrate the de-
cline in real per user expenditures since
1982. Dental expenditure data collected
with nationally representative surveys
(Edwards & Berlin, 1989; Cohen, 1997)
confirm the decline, showing a decrease
in real expenditures per user from
$541.99 in 1987 to $475.52 in 1996.

Eklund found that the large shift in
mix of dental services from 1980 to
1995 did have an impact on dental ex-
penditures (Eklund, Pittman et al, 1998).
For example, restorative procedures per
utilizer declined from 1980 to 1995
(Eklund, Pittman et al, 1997); so did ex-
penditures per utili7er for those proce-
dures (Eklund, Pittman et al, 1998). Pre-
ventive and diagnostic services increased
per utili7er, as did expenditures for those
services.

Innovation in Dental Financing
Arrangements. Patients are experienc-
ing greater limitations, restrictions, exclu-
sions, larger co-payments, static maxi-
mums, and administrative problems

Future of Dentistry

Figure 3: Percent Distribution of Active Private Practitioners
in the U.S., by Gender

120%

100%

80%

60%

40%

20%

0%

t—:

*
x 0.

,

1982 1987 1991 1993

r I

rs
00 00

6,•„:

c;
—

N

1994 1995 1996 1997 1998 1999 2005 2010 2015 2020

Source: American Dental Association, Distribution of dentists
(various years) and Dental workforce model, 2001b.

Changes in technology, disease patterns
and demographics may stimulate devel-
opment of new dental benefit programs
that would have different reimburse-
ment methods, incentives, and covered
benefits. These changes could impact the
types of services provided. Innovative
dental insurance programs should be de-
veloped to respond to these changes.

Dentistry must commence construc-
tive dialogue with third-party carriers de-
signed to develop a user-friendly attitude
and more efficient administrative proce-
dures in their dealings with providers and
purchasers. It is important that the dental
profession encourage the dental benefits
industry to streamline their procedure,

Dentistry must commence constructive dialogue with
third-party carriers designed to develop a user-friendly
attitude and more efficient administrative procedures
in their dealings with providers and purchasers.

which are contributing to their growing
frustration. If these factors continue and
are not corrected, they will lead to
growing dissatisfaction on the part of
patients; some may be unwilling to con-
tinue their dental insurance plans.

reduce administrative burden and policy
limitations, and provide greater flexibility
for covered individuals in their reim-
bursement for dental services.

The Future of Financing Dental
Services. What will happen with dental
expenditures in the future is far from

0 Male

• Female

certain. The U.S. population will con-
tinue to grow but it also will age and be-
come more diverse. If the percentage
of the population who visits a dentist
does not continue to increase at a similar
rate or if expenditures per utili7er con-
tinue to decrease, then a decline in real
per capita expenditures for the overall
population could occur. If that happens,
growth in total demand would depend
on the population growing at a faster
rate than the decline in per capita expen-
ditures. However, many factors could in-
tervene. Economic growth, as well as an
increasingly educated population, are
likely to provide a stimulus to dental de-
mand. New availability of treatment
modalities and a documentation of a
causal link between oral disease and
some systemic diseases are less certain,
and their impact on demand is more un-
settled. Dental procedures to alter the
appearance of individuals may grow in
importance. Technical and scientific ad-
vances will occur but their timing and ef-
fect on demand are unpredictable. As
birth cohorts with different disease pat-
terns work their way through the age
distribution, case mix will shift and have
a substantial impact on potential de-
mand. Younger cohorts with less disease
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Table 3. Percentage Distribution of Parr-rime Active Private
Practitioners, by Gender and Age Group.

1987 1994 1999

Male 10.2% 13.6% 14.7%

<40 years old 4.6 4.9 5.6

40 to 59 years old 8.1 8.7 8.7

60 years of age or older 40.5 42.1 46.2

Female 26.3 29.8 29.9

<40 years old 25.4 29.6 31.3

40 to 59 years old 27.7 29.0 28.6
60 years of age or older N/A* N/A* N/A*

* Data are unreliable because the number of respondents was too low.
Source: American Dental Association, 1989, 1997 and 2001c.

will probably require less restorative and
rehabilitative services as they grow older.

Access to Dental Services
In order to assure that the American
public will have access to dental care
without artificial barriers—established by
virtue of a lack of coordination be-
tween the dental profession and the fi-
nancing institutions—organizational part-
nerships must be established. By joining
together with the best interests of the
public at heart, the problems that en-
cumber patients, dentists, and insurance
companies can be solved. With the full
cooperation and enthusiastic efforts of
these parties, dental care will become
more easily accessible for a larger seg-
ment of the American public.

However, there remains a significant
portion of the American people who
are unable to access care for other rea-
sons. The guiding vision for the dental
profession is that all Americans will be
able to receive the dental care they need,
regardless of their financial, geographic,
or health status, or other special circum-
stances. The dental profession is eager
and willing to assist in securing access for
all Americans. However, providing ac-
cess to dental care for all requires broad-
based cooperative efforts. Most dentists
provide free or discounted care to
people who otherwise could not afford
it (Manski„ Moeller et al, 1999; American

Dental Association, 1998). But charity
alone is not enough. We as a society—
policymakers, the dental profession,
community leaders, and the public—
must summon the political will to break
down financial and other barriers that di-
minish access to care.

The large majority of Americans can
and do access dental services, and the
private delivery system provides high-
quality dental care for those who avail
themselves of it. However, for the nu-
merous individuals who face barriers to
care, commitment must be made to de-

poor: those who fall between 100% and
200% of the federal poverty level, and
their family members. In 1996, this
group consisted of fifty-three million
people, or 20% of the population.
Within both of these groups are found a
disproportionate number of African
Americans, Hispanics, Native Americans,
and recent immigrants.

To address the needs of the long-
term unemployed, public funding
should be expanded such that it would
cover basic dental services. In order to
assure participation by providers and
improve access, dentists should be reim-
bursed at market rates for their services.
For the working poor, new programs,
subsidized in part by public funding,
should be developed in which employ-
ees could purchase insurance plans di-
rectly from risk pools if their providers
do not provide it.

The Disadvantaged in Geo-
graphically Isolated Areas. Adequate
availability of dental care is a problem
for the poor in inner cities and rural ar-
eas. Financing care for the long-term un-
employed and the working poor are es-
sential first steps to address access. Addi-
tional efforts are needed to increase
availability to care for those groups in
geographically isolated areas. The dental
profession should encourage dentists to
provide services in these locales. In order

We as o society—policymakers, the dental profession,
community leaders, and the public—must summon
the political will to break down financial and other
barriers that diminish access to care.

velop new and innovative approaches to
fathlitate access.

The Economically Disadvan-
taged. There are two large groups of
people with low incomes. One group
consists of those with incomes below
the federal poverty level, and their family
members. In 1996, this group consisted
of thirty-eight million people, or 14% of
the U.S. population. Many in this group
are the long-term unemployed. The sec-
ond group consists of the working

to accomplish this, incentives must be of-
fered to attract dentists to underserved
areas. These could include loan forgive-
ness, tax credits, or adequate reimburse-
ment rates for government-funded den-
tal plans.

Special Populations and Individu-
als with Disabilities. Access for spe-
cial populations and individuals with dis-
abilities is difficult because of the special
needs of these individuals and the com-
plex management of their care. Many of
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these patients are homebound, institu-
tionalized, or unable to cooperate with
care in a traditional dental setting. Fur-
thermore, health providers require spe-
cial skills and educational background to
effectively manage some of these indi-
viduals' health problems. Financing for
the care of this group of people will re-
quire reimbursement rates at levels that
will attract providers to undertake the
additional training necessary to manage
these patients. In addition, educational
programs to train providers with the
necessary specialized skills should be de-
veloped and widely implemented.

The solution to these problems
should include the development of pub-

• licly funded or subsidized programs that
would serve people with disabilities, rec-
ognizing their special needs. Outreach
programs at the state and local levels
should be developed which would meet
the needs of patients unable to receive
care in traditional dental offices.
The Elderly. Utilization and access

among the elderly have increased, result-
ing in much improved oral health. This
trend is likely to continue. Although
many of the elderly can budget for den-
tal care without dental prepayment, oth-
ers might access care to a greater degree
if prepayment were available. There is
evidence that employers are reducing re-
tirement-based prepayment coverage for
their former employees. The develop-
ment of a market-oriented solution to
this lack of coverage, supplemented by
the growing economic resources and
improved oral health of the elderly, will
meet many of the access needs of this
population.

The establishment of tax-deferred
dental and medical savings accounts in
which the proceeds could be used by the
elderly during their retirement would be
a large step in solving this developing
problem.

The Future of Access to Dental
Services. The dental profession's vision
for access to dental care is that all Ameri-
cans will be able to receive the dental
care that they both need and want. That
is, all Americans, regardless of their fi-
nancial, geographic, physical, or other
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special circumstances, will have the ability
to receive the highest quality dental care.

For most Americans the current den-
tal services delivery system works very
well. More than three out of four
people from non-poor families report at
least one dental visit in the previous year.
For these people access is excellent and
will continue to be in the future. Even
among the disadvantaged, access to care
and oral health has improved signifi-
cantly in the last thirty years. Nevertheless,
many financially disadvantaged people
and people who live in geographically
isolated areas continue to have inad-
equate access to care.
A primary determinant of access to

dental care is having the financial re-
sources to purchase services. The avail-
ability of resources is highly dependent
on the overall growth of the economy.
Gains in purchasing power have af-
fected all segments of the population,
but the poor and the near-poor have less
purchasing power than the wealthier seg-
ments of society.

The most effective way to give the
poor greater purchasing power is to
subsidize their access to care using public
funds. Without adequate public funding,
the efforts by the dental profession and

others to provide the poor adequate ac-
cess to dental care will continue to fall
short.

The Dental Workforce
The number of dental school graduates
declined from a high of 5,756 in 1982 to
a low of 3,778 in 1993, a decrease of
34%. Since 1993, graduates increased
steadily to 4,041 in 1999 (American
Dental Association, 2001b). The decline
in number of graduates during the
1980s slowed the rate of growth of
practitioners. As shown in Table 2, the
number of professionally active dentists
and private practitioners increased dur-
ing the 1990s. However, their growth
rates were slightly less than the growth in
the United States population. As a result,
dentist-to-population ratios started de-
clining around 1995 and have continued
to decrease (American Dental Associa-
tion, 2001b). Overall, there has been a
0.91% decline in the ratios.
Women Dentists. Since the mid-

1970s, women have entered dental
schools and, subsequently, dental practice
in increasing numbers. According to the
ADA census of dentists, Distribution of
Dentists, the total number of active pri-
vate practitioners in the United States in-

Figure 4: Percent Distribution of Dental School Graduates, by

Gender.
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creased from 116,208 in 1982 to
152,151 in 1999, a 30.9% increase. The
number of female active private practi-
tioners increased from 3,029 to 21,960
during this same period, an increase of
625%. Figure 3 shows the percent distri-
bution of active private practitioners in
the United States by gender. In the early
1970s, there were very few women den-
tists. By 1982, female dentists comprised
2.7% of the dentist workforce; by 1999
they comprised 14.4%.

The increase in the number of fe-
male dentists resulted from an increase in
female dental school graduates during
the same period. Between 1982 and
1999, female dental graduates increased
72.6% (from 838 to 1,446) while the
overall number of graduates decreased
by 23.8% (from 5,371 to 4,041). The
percent distribution of graduates by
gender is depicted in Figure 4. By 1982,
women comprised 15.6% of total den-
tal graduates; their percentage increased
to 39.2% in 1994. Since then, the percent
distribution of female graduates leveled
off, fluctuating from year-to-year in the
high thirty percent range (American
Dental Association, Surveys of Predoc-
toral Dental Education, various years).
The ADA's Dental Workforce Model
forecasts that 29.2% of active private
practitioners will be female by 2020
(American Dental Association, 2001b).
See Figure 3.

Part-Time Practice. Among male
private practitioners, the percentage who
worked part-time (defined here as
spending less than thirty hours per week
in the office) increased from 10.2% in
1987 to 14.7% in 1999. As shown in
Table 3, among female private practitio-
ners, the increase was from 26.3% to
29.9% (American Dental Association,
1989; 2001c). Higher part-time distribu-
tion among females younger than forty
years of age is likely related to childbear-
ing and child-rearing responsibilities.
Also, within this age category, female
dentists tend to be younger and, there-
fore, involved in the starting and estab-
lishing their practices.

As indicated in the section on den-
tists' productivity below, there is no sig-
nificant difference between productivity

of men and women dentists on an
hourly basis. Also, full-time women den-
tists work as many hours as full-time
male dentists. The same is true for part-
time men and women dentists. Thus, the
impact of women on workforce output
can be roughly approximated by multi-
plying the percentage difference in men
and women dentists who practice part-
time (15%) by the percent of women in
the dentist workforce. Currently, this cal-
culation indicates about a 2% reduction
in total dental output; and the same cal-
culation for 2020, indicates that the im-
pact of women on total output will be
less than a 5% reduction.

services: one is through increases in the
number of dentists and the other
through increases in existing dentists'
productivity. The two methods are re-
lated. If an over-abundance of dentists
compared to demand occurs, produc-
tivity is retarded, slowing the increase in
dental output As the dental market
tightens, dentists stay busy and produc-
tivity is enhanced. Improvements in tech-
nology enhance productivity, but the full
impact of technical change will also be
affected by market conditions.

In their recent study, Beazoglou,
Heffley, Bailit, and Brown showed that
total dental output (total production of
dental services) of the dental delivery

Table 4. Annual Growth Rates in the United States Population,
Dental Output, and Output per Dentist, 1960-1998.

1960-98 1960-74 1974-91 1991-98

U.S. Population 1.02% 1.18% 0.96% 0.98%

Dental Output 2.95 5.01 1.84 1.80

Output per Dentist 1.31 3.95 -0.13 1.05

Source: Beazoglou, Heffley et al, 2001.

Dental Workforce Diversity. By
the year 2020 the United States popula-
tion is expected to grow to 332,145,000.
The rate of growth is expected to be
10% per decade from 1990 to 2020.
During this period, it is anticipated that
55% of the growth in the United States
population will be due to immigrants
and their descendants. Growth will be
greatest among Hispanics and African
Americans (Murdock & Hogue, 1998).

Since 1990, however, there has been
a 23% decline in dental school enroll-
ment of Hispanics, African Americans,
and Native American students
(Valachovic, 2000). Asian/Pacific Island-
ers represented 24.5% of first-year en-
rollees in 1998. Consequently, at the very
time the United States population is be-
coming increasingly diverse, the future
supply of dentists is becoming less rep-
resentative of the population it will
serve.

Productivity of Dentists. There
are generally two ways to increase dental

system tripled between 1960 and 1998,
growing at an annual rate of 2.95%
(Beazoglou, Heffley et al, 2001). See
Table 4. Change in dental output results
from an increase in the number of den-
tists or from improved productivity per
dentist. By accumulating the annual
growth rates over the entire period, the
total increase in dental output and output
per dentist can be calculated. The contri-
butions to the increase in dental output
from increases in the number of dentists
and in dentists' productivity (i.e., the
amount of dental output, measured as
real gross billings per hour) were almost
equal: the number of dentists increased
1.85 times, and dentists' productivity in-
creased 1.64 times.

Increasing the number of dentists'
hours by producing more dentists may
not be the most cost-effective way to in-
crease productivity and, subsequently,
dental services. Interestingly, once other
factors are held constant, neither gender
nor age is a significant factor in produc-
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tivity. Female dentists are just as produc-
tive as male dentists. Also, older and
younger dentists can produce at the same
rate.

Geographic Distribution of Prac-
ticing Dentists. The distribution of
dentists varies substantially by geographic
area. Reports indicate specific geographi-
cal areas are either currently experiencing
or predicting declines in the number of
practicing dentists (Cooksey, 1999;
Dohm, 1999; Smetanka, 2000). North
Dakota anticipates losing 40% of its
dentists to retirement in the next decade.
South Dakota expects that 35% of its
dentists will retire in the coming decade.
Minnesota data indicate that dentist-to-
population ratios, which improved
through the 1980s, have reverted to 1973
levels in the last decade (Born, 2001).
Other states indicate that they have suffi-
cient numbers of practicing dentists, and
some states have expressed concerns re-
garding an over-abundance of dentists.

There are rather pronounced geo-
graphic imbalances in the dental
workforce (Brown & Petersen, 2001).
One of the reasons for these geographic
imbalances is the rapid shifts that are oc-
curring in the United States population,
which increased from 248.7 million to
281.4 million between 1990 and 2000—
a 13.2% increase. The largest increases
occurred in the western and southern
states: Nevada, Arizona, Colorado, Utah,
Idaho, Georgia, Florida, Texas, North
Carolina, Washington, Oregon, and
New Mexico all showed 20.0% or
greater increases in their populations.
Ohio, Rhode Island, Maine, Connecticut,
Pennsylvania, West Virginia, and North
Dakota showed smaller gains (less than
5.0%). Only the District of Columbia
lost population, with a decrease of 5.7%.

Similar to the pattern of population
growth, the largest increases in the num-
ber of active private practitioners were
seen in the western and southern states:
Nevada, Utah, Washington, Wyoming,
Idaho, Florida, Arizona, North Carolina,
South Carolina, Colorado, and Dela-
ware all showed greater than 11.0% in-
creases in the number of active private
practitioners. Connecticut, Iowa, Wis-
consin, Michigan, and West Virginia
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showed less than 1% increases in the
number of active private practitioners.
Minnesota, the District of Columbia,
and Missouri lost dentists between 1993
and 1999.

Nearly one-half of the states showed
an increase in the dentist-to-population
ratios. Most of these states have not ex-
pressed significant concerns regarding the
adequacy of the size of their dental
workforce. Some have expressed con-
cerns that they may be entering a period
of over-abundance of dentists.

Dentist-to-population ratios are
crude measures of the adequacy of the
dentist workforce and should be used
with caution. This caution clearly applies
to regional workforce assessments.
When the dentist-to-population ratios
are adjusted for productivity increases,
the productivity-adjusted ratios show an
increase in the productive capacity per
100,000 population for most states be-
tween 1993 and 1999.

Allied Dental Personnel. The
dentist's ability to expand the service ca-
pacity of his or her practice lies, in part,
in the ability to delegate tasks to dental
assistants and dental hygienists. Research
from the 1970s has demonstrated that
many functions could be delegated
safely, effectively, and with quality com-
parable to those provided by dentists
(Mullins et al, 1979; and Mullins et al,
1983).

Unfortunately, it is evident that there
exists a shortfall in the numbers of quali-
fied allied personnel for dental offices.
Dentists in many areas of the country
are fulding it very difficult to obtain the
support necessary to operate their facili-
ties so as to satisfy the demand from
their patients. The supply of dental labo-
ratory technicians is also severely inad-
equate. It is important to assure that there
are sufficient numbers of allied person-
nel and that they are able to work in ar-
eas of the country where their services
are required.

The increasing demand for preven-
tive dental services requires greater use
of personnel from the allied dental
team. There are regional shortages of
dental hygienists that increase the diffi-
culty of fulfilling staffing needs. The lack

of mobility of dental hygienists created
by state licensure processes is another
factor contributing to the staffing short-
fall for dental hygienists. Varying levels of
duties allowable in states cause discrep-
ancies in training, ability and compensa-
tion. This, in turn, inhibits geographic
mobility.

To encourage potential applicants to
enter the profession, and to retain quali-
fied hygienists, authorized duties should
be commensurate in all venues and the
ability to move from one state to an-
other should be possible. In addition, the
duties allowed for dental assistants
should be uniform among all states, al-
lowing well-trained and experienced in-
dividuals to provide services in areas to
which they move.

Thus recommendations have been
made to address the regional workforce
discrepancies as well as the need to in-
crease the supply of allied personnel.

The Future of the Dental Work-
force. Currently, the national dentist
workforce seems to be adequate. How-
ever, circumstances can change. The na-
tion and the dental profession must fol-
low the national workforce trends care-
fully and be ready to act when circum-
stances warrant action.

Regional workforce issues do exist
and may become more pronounced in
the future. However, given these widely
varying workforce conditions among the
states, it is apparent that one overall na-
tional policy will not fit the specific needs
of various states. States with a sufficient
number of practitioners will require a
different policy than those states in
which the number of dentists is declin-
ing. Those latter states face potentially se-
rious workforce issues that should be
addressed with their state-specific needs
and circumstances in mind.

To assure that dental services are
available to all who need them, it is im-
perative to establish the adequacy of
the dental workforce. The workforce
differs across the country and within
specific communities. Factors that must
be considered when evaluating the ad-
equacy of the workforce in any geo-
graphic area include the socioeconomic
status, race and ethnicity, disability or
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handicapped status, and disease patterns
of the population. Other factors that
impact the capacity of the dental
workforce are productivity, efficiency,
extent of duties of allied personnel, new
technology and techniques, and emerg-
ing research that alters the manner of di-
agnosis and treatment.

The national supply of dental ser-
vices will increase substantially due to en-
hanced dental productivity. There is po-
tential to increase dental output through

made to assure that the public can be
adequately served.

Licensure and Regulation of
Dental Professionals
Dentistry is a highly respected profession
for many reasons. As individuals, dentists
provide a valued service in their com-
munities, enjoy strong relationships with
their patients and are much regarded for
their integrity, compassion, and skills.

Any regulations pertaining to dental practice must be
based on valid scientific principles.

more efficient use of allied dental per-
sonnel. These factors indicate that an in-
crease in the aggregate number of den-
tists may not be necessary. Nevertheless,
the nation must be ready to act if cir-
cumstances change.

Existing regional workforce imbal-
ances may become more pronounced in
the future. Given the widely varying
workforce conditions among states, one
overall national policy is not likely to sat-
isfy every state's needs. Each state should
address its workforce issues based on its
specific circumstances.

Flexibility is a desirable strategy for
workforce policy. If more dental capac-
ity is needed, an attractive workforce op-
tion is to adjust the number of allied
dental personnel. This is a cost-effective
means to generate additional dental ser-
vices. However, dental hygienists and
dental assistants are not available in suffi-
cient numbers in some regions of the
country. Open positions for dental hy-
gienists in dental offices are difficult to
fill, sometimes remaining vacant for ex-
tended periods of time.

Continued study of dental work-
force adequacy is essential. Studies
should assess the number of dental care
providers available to treat the public
and should provide an in-depth analysis
of the need for dental care as well as the
demand for dental care. Studies should
address the capabilities and duties of the
various members of the dental team and
establish whether alterations must be

Representatives of dentistry serve on
state and regional regulatory boards as
advocates for the public welfare. As a
profession, dentistry maintains a clear
commitment to high performance stan-
dards, life-long learning, and support for
strict accreditation standards of dental
school programs and state licensure re-
quirements.

State licensure requirements and
scope of practice regulations, while
serving to protect the public, can also
have unintended and unfortunate conse-
quences. Differences among states' rules
can impede professional mobility and
make it difficult for the dental
workforce to respond to changes in the
demand for skilled dental personnel, due
to demographic changes in states or re-
gions.

Licensure Examinations. The is-
sues revolving about initial licensure and
mobility continue to be debated. With
the imbalance in the dental workforce, it
is imperative that the process be de-
signed to both encourage dentists and al-
lied personnel to move to areas where
they are most needed and to assure that
the public will continue to be assured of
the competence of the individuals pro-
viding the care.

Currendy, individuals undertaking ini-
tial competency examinations face a
wide variety of requirements in various
states and regions of the country. First
and foremost, the standard of care for

dentistry is the same for all regions of
the U.S. and should be applied univer-
sally for all patients. In addition, regional
differences in examinations make it diffi-
cult for individuals to prepare for the
various requirements. Also, for individu-
als taking the examination at a location
where they do not reside or where they
did not train, it is especially difficult to
find patients exhibiting the appropriate
case-mix required by the examination
administered at that location. In order to
prepare their students for initial examina-
tions, regional differences in examination
content variation require dental schools
to vary their curricula in ways not indi-
cated by dental science. Thus the Future
of Dentistry report recommended that
the dental profession establish as a goal
the equivalence or unity of all examining
bodies.

Specialty Licensure. The knowl-
edge and clinical skills between general
dentists and ADA-recognized specialists
are substantially different. As dental spe-
cialists continue their education and prac-
tice, their clinical skills become further re-
moved from their original training as
general dentists. In many areas, additional
examinations are required for a specialty
license. The requirement that a previ-
ously licensed specialist be re-examined
as a general dentist when relocating is an
unnecessary burden that does not pro-
tect the public or improve patient care.
Such a requirement compels specialists to
practice outside the scope of their spe-
cialty in order to retrain themselves for a
general dentistry examination.

The dental profession should encour-
age all licensing boards to develop
guidelines and procedures that allow for
the examination of educationally-quali-
fied specialists in their respective areas of
expertise without requiring concurrent
examination for a general dentistry li-
cense.

Licensure by Credentials. The
dental profession has supported the
freedom of movement of dentists
within the U.S. This is an important prin-
ciple of personal and professional free-
dom. More importantly, without such
potential mobility, addressing regional
and local workforce imbalances are

20 Volume 69 Number 3



more difficult. While the dental profes-
sion has supported the concept of licen-
sure by credentials in all states, progress
has been slow in the past few years. It is
important that efforts to achieve licen-
sure by credentials in all states be intensi-
fied.

Regulation. In recent years, regula-
tory activity has had a profound effect
on the manner in which dentistry is prac-
ticed. Whereas some of this regulatory
activity has been appropriate and wel-
come, much of it has been justly criti-
cized as being insufficiently substantiated
by scientific data. Any regulations per-
taining to dental practice must be based
on valid scientific principles. Regulations
will only be beneficial if they add safety
and value to the services provided and if
compliance does not require unreason-
able burden. The dental profession must
remain a leader in developing and influ-
encing legislative and regulatory activity
affecting dentistry.

Dentistry, and all of its partners, must
continue to be vigilant and proactive in
identifying and researching potential haz-
ards that might impact the safety of pa-
tients, the dental workforce, and the en-
vironment. Public attitudes and opinions,
shaped by the proliferation of ideas and
assumptions, both correct and incorrect,
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must not be allowed to lead to legislative
initiatives or regulations without scientific
validation. All affected parties must
work together to ensure that valid sci-
ence is the basis for necessary and ap-
propriate regulation
The Future of Licensure and

Regulation. It is very important that the
dental profession continue to maintain
the competency of dentists and allied
dental personnel through innovative ap-
proaches to education, strengthened
standards for continuing education cred-
its, and outcome assessments for
relicensure and recertification.

Finally, regulation must be based on
valid scientific evaluation and guard
against over-regulation caused by special
interest, single-focus groups. Dentistry
must foster scientific examination, evalu-
ation, and prevention in the area of
regulation as it has in oral health. If suc-
cessful, the profession will be able to
continue its service to the public unim-
peded by unnecessary regulation.

Dental Education
The generation of new knowledge
through research and scholarship, and
the transmission of that knowledge
through teaching, learning, and practice

are at the heart of dental education's
commitment to quality patient care and
professional renewal.

The relationship between the quality
of dental education and the training of
dental professionals is clear all dentists
are the product of dental education. The
contemporary dental school provides
the dental profession with two critically
important benefits. First, the nation's den-
tal schools are the practicing profession's
sole link to the university and, with it, the
esteem and professional status that den-
tistry enjoys. Second, dental schools con-
tinually generate and expand the science
and technology base that permits dental
professionals to maintain the public's
trust, and to practice in a progressively
more advanced and effective fashion.

United States dental schools have
achieved immense success and unparal-
leled accomplishments However, many
schools are financially over-extended, op-
erate in antiquated physical facilities, and
face a serious faculty shortage. While the
opportunities for future dental profes-
sional education are bright, the dental
education system's ability to help its stu-
dents reali7e those opportunities may be
in some doubt.

Faculty Development. The grow-
ing number of faculty vacancies, espe-

Table 5. Vacant Faculty Positions Reported by United States Dental Schools.

1992-93 1993-94 1994-95 1995-96 1996-97

(N=55) (N=54) (N=54) (N=54) (N=54)

Clinical FT 139 156 212 218 244

Science PETE 66 55 23 13 14

Basic FT 16 19 10 16 38

Science PETE 10 1 0 .5 .5

Allied FT 6 6 9 4 14

PETE 2 3 .1 .1

Total FT 161 181 231 238 296

PETE 77 58 26 14 15

FT + PETE 238 239 257 252 311

FT = Full-Time PETE = Part-Time Full Time Equivalent. Source: Bertolami, Beemsterboer et al, 1999.
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(-laity in the clinical specialty areas, appears
to be related to the significant disparity in
income available through the private
dental practice and that associated with
faculty positions. The many full-time va-
cancies for faculty, reported to number
between three and four hundred, could
make it difficult to maintain high dental
education accreditation standards. The
long-term ramifications of a continuing
problem in this area include reduction in

favor of the potentially more lucrative
private practice arena.

As shown in Table 5, the number of
vacant faculty positions has been increas-
ing during the 1990s (Bertolami,
Beemsterboer et al, 1999). This trend
can only be countered by the develop-
ment of special educational tracks that
could be entered during predoctoral
education and coupled with the offer of
financial incentives such as debt forgive-

In the long run, neither dentistry nor dental education
will flourish if dentistry seeks to go it alone at every
opportunity.

new knowledge and techniques, dimin-
ished quality of teaching and care, and
greater dependence on dental graduates
from non-accredited schools.

It is not possible for the educational
institutions to meet the challenge alone.
The expertise and experience available in
the practicing community is invaluable to
achieve the continued development of a
high-quality dental workforce. The re-
ward of participating in the educational
process is great and practitioners should
be encouraged to seek out opportunities
to help their dental schools.

In order to provide the schools with
individuals competent to operate com-
fortably and effectively in the educational
environment, training programs should
be developed to provide prospective
faculty members with the necessary skills.
Using distance learning combined with
structured hands-on training, a significant
number of practitioners could be trained
as faculty clinicians within a short period
of time.

Faculty Workforce. Efforts must
be made to encourage individuals to en-
ter into the education and research com-
munities. The efforts to attract people to
enter these career tracks are encumbered
by financial inadequacies within these
fields of endeavor. Graduating dentists,
who are saddled with enormous debt
and cognizant of the limited income po-
tential available in education and re-
search, shy away from these avenues in

ness for those to enter the fields of edu-
cation and research.

Student Debt. Student debt is a
genuine problem for future dentists,
hampering their ability to follow their
desired professional path in order to
find sources to satisfy their financial
needs. These and other important as-
pects of dentistry are dependent on the
few dollars made available, and the
competition for those funds tends to
fractionate the profession. It is impera-
tive that strategies be developed to ad-
dress the fiscal needs of the practice,
education and research sectors of den-
tistry. This would, in the end, advance
the best interests of the oral health of
the public.

The Future of Dental Education.
The United States should have a dental
education system that generates the
knowledge base and that provides the
ethical and professional dental work-
force necessary to meet the nation's oral
health needs. Today's dental education
system must be strengthened and made
more dynamic if the country is to
achieve this vision. Achieving this goal
will require energetic leadership and will-
ingness to embrace needed change by
the dental profession, the dental educa-
tion community, and the public.

The public, through the leadership of
its state and federal agencies, must recog-
nize the value of optimal oral health and

must, therefore, accept the ultimate re-
sponsibility to ensure the education of
dental researchers, dental teachers, and
dental care providers. Only in this way
will dental knowledge be transmitted by
dental educators to dental students who
become the providers of professional
dental services for the public. Research,
education, and service are the triad that
will assure a healthy public.

Dentistry and dental education should
both realize that modem science points
to an ever-increasing convergence be-
tween oral health and total health. This
powerful reality does not presage the
weakening or disappearance of den-
tistry; rather, it provides the rationale for
dentistry to play a more confident role in
the modern academic health center and
for dentists to develop a closer partner-
ship with their medical colleagues. In all
academic health centers, medicine is the
lead engine of health care education and
research, and dentistry flourishes and be-
comes more if it pulls in unison with the
other partners in the academic health set-
ting In the long run, neither dentistry nor
dental education will flourish if dentistry
seeks to go it alone at every opportunity.

Dental and Craniofacial
Research
Research is the process by which new in-
formation is obtained and existing tenets
are modified. Research involves experi-
mentation and observation, and through
this mechanism, information is con-
verted to practical application.

Through epidemiological and behav-
ioral research, the dental profession has
made advances in understanding the
causes and progression of dental disease.
The ultimate objective of research is to
improve oral health, eliminate health dis-
parities, and enhance quality of life. Den-
tal research has led to developments in
disease prevention, diagnosis, and treat-
ment modalities. During the past century,
there has been a shift from an approach
based on treatment of disease to pre-
vention of disease. The caries-preventive
modalities of fluoride and of dental
sealants have had a major impact on the
dental health of Americans.
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Financial Support for Dental Re-
search. Funding for dental research
comes from both public and private
sources. The primary public agency that
supports behavioral and biomedical re-
search is the National Institute of Dental
and Craniofacial Research (NIDCR).
Dental research support also is provided
by other agencies in the Department of
Health and Human Services.

Most publicly funded dental research
in the United States is conducted in den-
tal institutions by investigators who
come from a wide variety of disciplines.
United States investigators located in den-
tal schools also have established collabo-
rations with investigators throughout the
world. Industry (i.e., dental product
manufacturers, pharmaceutical compa-
nies, biotechnology firms, and founda-
tions) also provides funding for dental
research and development. Much of this
support is also for research conducted in
dental institutions.

Nevertheless, funding for dental re-
search lags behind that for other diseases
and conditions. Greater investments in
research are required for dentistry to ex-
pand its capacity to promote health, to
diagnose and manage individual and
community risk factors, and to enhance
functional rehabilitation.

Research Workforce. To ensure the
nation's research capacity, a concerted ef-
fort is needed to develop and build the
dental research workforce. There is a
paucity of new investigators entering ca-
reers in dental research. The reasons for
this situation are complex.

Despite the NIDCR's support, there
has been a critical decrease in the num-
ber of researchers. Barriers to entering a
career in research include a lack of can-
didates with an expressed interest in re-
search, a relative lack of workforce di-
versity, student debt, and misconceptions
about the rewards of a career in re-
search. Lack of a diverse pool of men-
tors also discourages the consideration
of research as a career.

Most important to the future of den-
tistry is the need to promote the clinician
scientist who will be able to work in an
interdisciplinary environment, to transfer
basic findings to the clinical setting (trans-
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lational research), to design clinical trials,
and to undertake health promotion re-
search. All such dental clinician scientists
should receive formal training to be-
come a member of a clinical research
team.

The Future of Dental Research.
While the prevalence of dental caries and
periodontal diseases may be changing
for the entire population, these disorders
are still common among segments of
the population, especially those who are
economically disadvantaged and particu-
larly racial and ethnic minorities. Within
the next decade, the dental profession
and the United States health care delivery
system should make primary dental
treatment available to these underserved
populations.

If a causal relationship can be estab-
lished between dental infections and se-
vere, life-threatening medical conditions,
primary physicians may become active in
diagnosing oral diseases and in referring
their patients for dental care. Thus, den-
tal and medical professionals should take
a team approach to the prevention and
management of dental diseases to limit
their impact on overall patient health.

Within the next ten to twenty years,
research will lead to new biological
therapies for use by dental practitioners.
Additionally, advances in molecular diag-
nostic and imaging technology will likely
enhance and facilitate the detection and
monitoring of dental diseases. Thus, the
dentist of the future will require a degree
of facility with, and an understanding of,
fundamental biology in order to provide
optimum patient care as novel treat-
ments become available for dental car-
ies, periodontal diseases, and other oral
disorders.

Global Oral Health
"Global health" refers to health status, is-
sues, and concerns that transcend geo-
graphic and political boundaries. The
study of global oral health patterns re-
veals trends, profiles, and lessons for pre-
venting disease and promoting health for
our own population. Within the United
States, the distinction between domestic
and international health is losing its valid-

ity and may even be misleading in light
of the rapid rate at which the United
States population is becoming ethnically
and racially diverse. Protecting the public
health in the United States is a national re-
sponsibility for health professionals that
might be well served by addressing glo-
bal determinants of health and disease.
By engaging in collaborative actions that
cross borders, the American Dental As-
sociation can understand the factors as-
sociated with global health and develop
innovative strategies to improve oral
health in the United States. Failure to en-
gage in global activities, which enable the
United States to prevent disease and
ameliorate health, could jeopardize the
nation's health and ultimately impact the
economy (Institute of Medicine, 1997).

The important lesson learned from
international comparative studies is that
causes and solutions to specific health is-
sues might evolve from multiple factors
and that relying on only one set of fac-
tors may obscure more cost-effective
and beneficial outcomes possible from
alternative approaches.

Globalization and Partnerships.
As globali7ation advances rapidly in this
new century, crosscutting issues emerge
that demand a collaborative approach to
solving health problems. At the top of
priority concerns is the global burden of
infectious diseases and their effect on
economic development within and
across countries. A prime example is
HIV/AIDS, but other infectious diseases
having oral manifestations and other sys-
temic diseases or conditions associated
with oral pathogens are also of concern.
In addition, other genetically and envi-
ronmentally triggered oral diseases and
disorders—such as craniofacial birth de-
fects, dental caries, and head and neck
cancers—are candidates for a collabora-
tive approach.

Globalization of Dental Educa-
tion. Globali7ation of education is the
inevitable result of several factors present
during only the past several decades:
• The expansion of international travel

during the past fifty years has greatly
increased dental professionals' ap-
preciation of the need for interna-
tional cooperation and, even more
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importantly, of the value of interna-
tional experience in improving the
quality of education in their home
institutions;

• The professional and scientific litera-
ture has become much more inter-
national—most major publications
encourage contributions from all
over the world;

• The mass media, especially television,
have brought vital information on
health status, quality of life, and so-
cioeconomic factors from around
the world directly into living rooms,
making other countries and cultures
seem familiar; and,

• The introduction of the Internet has
made information available instanta-
neously throughout the world.
Globalization of Dental and

Craniofacial Research. Solutions to
many global oral health issues will rely in-
creasingly on scientific and technological
knowledge developed through research.
Opportunities to expand knowledge de-
pend in large measure on the availability
of appropriately qualified scientific talent
to address needed research questions and
the availability of research cases. Both
conditions lend themselves to more in-
ternational involvement. The United
States oral science workforce is among
the best in the world, but has shortfalls in
a number of critical areas, particularly in

While the United States government
has neither the budget nor the mandate
to support all needed international col-
laborative research, the United States
dental profession does have the oppor-
tunity to advocate for such research and
training, providing critical leadership
through its existing strength in science
and technology.

Changes in Oral Health Care De-
livery. Countries—including the United
States, with large population segments
that have unique health care needs, such
as the elderly, uninsured adults, young
children, and recent immigrants—may
find solutions to oral health problems by
studying models and policies in societies
that have comparable trends. The chal-
lenge is to understand the significance of
these demographic and disease trends
and to develop strategies to meet these
needs. As the population ages, the sys-
tems by which health care is delivered,
the sites for service delivery, and the
mechanisms of payment may require
options already found in countries with
large populations of the elderly. Large
segments of the world's population live
in developing countries that have few
professionally trained health providers
of any kind and little access to oral
health care. These populations, in par-
ticular, need the industrialind world to
provide them affordable prevention

The goal of the 2001 Future of Dentistry report is to
help the dental profession cope with inevitable
change, both at home and on the world stage.

the clinical research capacity (National
Research Council, 1994 and 2000). The
United States population experiences
some oral diseases and conditions that
are severe but are not prevalent and,
therefore, provide only a limited re-
search base. Even questions about the
optimal level of fluoride for humans can
no longer be researched only in the
United States because of the confound-
ing effects of multiple vehicles contain-
ing fluoride.

products and to help them develop
treatment services that can be delivered
by health workers already in the com-
munities in need.

The vision for dentistry throughout
the world is that the dental profession in-
ternationally will increase its commitment
to and involvement in global oral health
practice and promotion. Distance and
language are no longer impediments to
collaborations thanks to the Internet, cel-
lular capacity for transmission of infor-
mation, and increased travel. Microbes

have never known geographic bound-
aries, and today they are even more apt
to travel around the world in hours,
posing challenges to populations who in
the past would never have been ex-
posed. The future of dentistry and oral
health demands that professional leader-
ship think and act globally.

The Future of Global Oral
Health. Dentistry in the United States
must be fully involved in international or-
ganizations and activities for research,
education, clinical practice, product de-
velopment and distribution, and health
promotion. This involvement requires a
commitment to learning from other
countries and cultures and creates a man-
date for leadership with sensitivity.

The United States will benefit from
dentistry's global involvement. As the de-
mographics of the country continue to
change and reflect multiple cultures from
around the world, answers to many of
the disease management, disease preven-
tion, and health promotion questions will
be found through collaborations with
other countries. Collaborative networks
must be established to facilitate funding
and to implement activities related to re-
search, education, and practice. Also, the
emergence of common markets in-
creases the need and the opportunity to
develop common standards for product
development, approval, and distribution.

The profession and its leadership
must develop a "global vision"—one
fitting the 21st century. Dentistry in the
United States cannot be separated from
the rest of the world any more than the
United States can be separated from the
global community. Organized dentistry
must provide that essential leadership in
international health, for its own sake, as a
responsible member of the global com-
munity.

Conclusions
Looking to the future and predicting
what the oral health needs of our citizens
will be, and how to address them, are
formidable tasks. It is equally difficult to
discern the problems that will confront
our profession

The goal of the 2001 Future of
Dentistry report is to help the dental pro-
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fession cope with inevitable change, both
at home and on the world stage. The
findings and recommendations it con-
tains were prepared by experts who
came together in a mutual desire to im-
prove oral health by improving oral
health care. The report addresses all is-
sues that touch the profession-no mat-
ter how sensitive they may be-and in-
sists that parochial views be set aside.

This article but scratches the surface
of the issues facing the dental profession.
In addressing some of the problems that
most affect the practicing dentists, it is in-
tended to stimulate interest and discus-
sion so that all members of the profes-
sion can contribute to the process of
moving forward.

What trends have been noted and
what recommendations for the future
have been presented will not come as a
surprise to most, nor will they require
radical changes in direction. It is a
roadmap for the future that will benefit
the profession and the public it serves. It
is imperative that the journey be under-
taken to achieve the ongoing success of
the dental profession in fulfilling its re-
sponsibility to assure the best oral health
for Americans, as well as the population
beyond our borders.
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Conducting and Putting Science
into Practice: The Future of Oral
Health Research, Dental
Education, and Dental Practice

Abstract

Popular attention has focused on

connections between single nucleotide

polymorphisms (SNPs) where single

genome irregularities are associated

with biological deficiencies. The more

significant and more difficult work will

come through seeking to understand the

proteonomics—the way sets of genes

are expressed as proteins, and ultimately

in larger and more complex entities.

Future developments will take place at

the interfaces among various disciplines.

We are already seeing the introduction

of diagnostic tests based on the new

genomics in dental offices. New skills

will be needed to bring these emerging

developments into practice.

T
he central dogma of biol-
ogy—that our genome (com-
posed of DNA) encodes the in-

formation needed to create messenger
RNA (mRNA) that in turn is required to
produce the molecular engines of life,
the proteins—has long been held as a
key to understanding disease and im-
proving health. With the publication of
the draft sequence of the human ge-
nome (Lander et al, 2001; Venter et al,

Lawrence A. Tabak, DDS, PhD

2001), science officially entered the
"post-genomic" era. It is widely hoped
that the information obtained as a result
of the genome project will lead to an in-
tegrative understanding and ultimately so-
lution of complex diseases (Austin &
Kreiner, 2002; Strohman, but see Rees,
2002; Willett, 2002). In this brief review,
we posit that for this new science to im-
pact on dental practice and oral health,
oral health researchers must embrace the
post-genomic effort and schools of
dentistry and professional organizations
alike must play a significant role in cata-
lyzing much needed information transfer
to the profession.

What Information Will Be
Obtained from the Human
Genome Project?
The information obtained from the hu-
man genome project is permitting inves-
tigators to define genetic variation in hu-
mans. The most common variations are
observed as one-base changes scattered
throughout DNA, termed single nucle-
otide polymorphisms (SNPs). Intensive
efforts are underway to determine
which SNPs are associated with disease
(Taylor et al, 2001). At a minimum, such
efforts will lead to more precise tests
that will define those most at risk for
specific disease or condition. However,
given a sufficiently robust curatorial ap-

proach to data collection, this strategy
will also provide novel insight into the
pathogenesis of disease as associations
between genes previously thought to be
unrelated to a particular disease are un-
covered. This has been termed the "hy-
pothesis-free" approach to disease dis-
covery (Altschuler et al, 2000; Brookes,
2001).

Variation in the way humans respond
to drugs can also be catalogued using
SNPs (McLeod & Evans, 2001). Phar-
macogenetic dissimilarity is common,
occurring in one in twenty persons;
however these disorders are covert in
that an individual will only reali7e an ad-
verse event if exposed to the pharma-
ceutical (Nebert & Bingham, 2001). In a
recent review, Phillips and colleagues
(2001) reported that among the twenty-
seven drugs frequently implicated in ad-
verse drug reaction studies, 59% are me-
tabolized by at least one enzyme known
to have a genetic variant that yields poor
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breakdown. Adverse drug reactions
should be minimized in the future
through consideration of a patient's
pharmacogenetic makeup.

Enthusiasm for the advances made
possible by unraveling the genetic varia-
tion of individuals must be tempered by
the many potential ethical dilemmas the
availability of such information presents
(Nebert & Bingham, 2001). For ex-

three times as large as the fruit fly,
Drosophila mealanogaster, and only
about five times larger than baker's yeast,
Saccharomyces cerevisieae (Pollard,
2002). Proteins, however, are produced
in many "flavors" with variation due to
alternative splicing of mRNA (where
bits of mRNA encoding functional por-
tions of one protein are "stitched" or
spliced to others) and decoration of the

Enthusiasm for the advances made possible by
unraveling the genetic variation of individuals must
be tempered by the many potential ethical
dilemmas the availability of such information
presents.

ample, knowledge of an individual's sus-
ceptibility to disease or sensitivity to ei-
ther chemicals or environmental insult
could lead to prejudice by insurers and
employers. Further, would the availability
of every person's ultimate "fingerprint"
(their genome) lead to the suspension of
the right of due process?

The human genome project will fa-
cilitate inventory of all mRNAs, or tran-
scripts, that produce the molecular ma-
chines required for most life processes,
the proteins. The ability to quantitate
thousands of transcripts simultaneously
from defined tissue, organ, or cellular
samples yields the "transcriptome"
(Strausberg & Riggins, 2001; Camargo et
al, 2001). Unlike the genome however,
this is not a static measure as the
transcriptome will fluctuate markedly as
function of physiological state.

The level of mRNA does not di-
rectly relate to the quantity of protein.
The proteome represents the complete
catalogue of all proteins within in a cell,
tissue, organ, or organism. The solution
of the proteome will prove to be con-
siderably more difficult to unravel than
the genome. A great deal of surprise was
expressed when estimates of the human
genome size indicated that there may be
as few at thirty-five thousand genes.
Viewed in this manner, our genetic blue-
print or "genome space" is only about

protein by a bewildering variety of co-
and post-translational modifications in-
cluding carbohydrate and phosphoryl
groups. Moreover, proteins can interact
with one another yielding complexes
with functions distinct from their com-
ponent parts (Fields, 2001), thus adding
greatly to the complexity of the

sion. Technological advances have made
it possible to truly understand disease at
the single cell level (Rubin, 2002). Ulti-
mately, advances in genomics, tran-
scriptomics, proteinomics, and molecu-
lar anatomy will enable investigations into
complex dynamic systems (Strohman,
2002) such as the signaling networks
(Zhu & Snyder, 2002) and metabolomes
(Phelps et al, 2002). An integrated under-
standing of both healthy and pathologi-
cal conditions will provide the necessary
information to rationally solve complex
diseases (Strohman, 2002).

Future Scientific Advances
Will Come at the Interface of
Traditional Disciplines
Oral health research that embraces the
types of advances outlined above will be
required to ensure that the fruits of the
post-genotnic era "enter the mouth."
This will require a new type of interdisci-
plinary science that will be positioned at
the interface of traditional disciplines
such as biochemistry, computer science,
engineering, genetics, mathematics, and
physiology (Fields, 2001). Following are

To "enter the mouth," future research will require a
new type of interdisciplinary science that will be
positioned at the interface of traditional disciplines
such as biochemistry, computer science, engineering,
genetics, mathematics, and physiology.

proteome. It appears therefore, that the
complexity of the proteome greatly ex-
tends our modestly sized genome space.
Not surprisingly, the proteome differs
markedly among cells comprising tissues
or organs and it the proteome is dy-
namic. The nature and quantity of pro-
teins present are sensitive to the physi-
ological state.

The solutions of the human genome,
transcriptome, and proteome will per-
mit investigators to define the molecular
anatomy of key tissues, organs, and
cells—a quantitative spatial and temporal
atlas of all transcript and protein expres-

two brief examples of how these new
hybrid disciplines can lead to advances
that will improve health.

Advances in genomics and
proteinomics coupled to successes in tis-
sue engineering will provide new options
for tissue repair and replacement. Dis-
section of the cascade of molecular
events required for the formation of a
tissue or organ during development un-
covers strategies for the repair or re-
placement of diseased tissue. The phrase
"scarcer than hen's teeth" reflects the ab-
sence of teeth in birds. In molecular
terms, during evolution birds have lost a
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number of signals necessary to prompt
tooth development. Experimental re-
placement of key signals such as bone
morphogenic protein 4 (BMP4) induces
a tooth-like epithelial bud that invagi-
nates into underlying mesenchymal tissue
(Chen et al, 2000). While this stops well
short of growing hen's teeth, recapitula-
tion of developmental events does pro-
vide a strategy for the regeneration of
new tissue.

Classic histological studies of repara-
tive dentinogenesis presaged the exist-
ence of odontoblast stem cells (see
Karjalainen, 1984 for review). Robey
and colleagues have isolated dental pulp
stem cells from adult human pulp and
have demonstrated that these cells can
produce a dentin-like material following
transplantation into an animal model sys-
tem (Gronthos et al, 2000). Such cells
could be used to seed biodegradable
scaffolds to one-day effect repair of
pulpal damage (Alsberg et al, 2001). The
scaffolds serve both as a vehicle to retain
cells in a given anatomical space but also
can be engineered to deliver specific ex-
tra-cellular signals to the stem cells that
direct them produce one or more pro-
tein products or maintain a specific-dif-
ferentiation state (Griffith & Grodzinsky,
2001). Repair of more complex ana-
tomical structures will doubtless be ap-
proached using computer-aided scaffold
design (Sun & Lal, 2002).

Advances in genomics and
proteinomics coupled to successes in
bioengineering will catalyze a shift from
disease detection to health surveillance.
Technological advances have allowed for
increasingly sophisticated comparison of
patient populations to detect markers of
disease. For example, biomarker studies
of many types of cancers have been
conducted using two-dimensional gel
electrophoresis (Simpson & Dorow,
2001). More recent, developments in
mass spectrometry have markedly en-
hanced and expanded these efforts
(Srinivas et al, 2001). Particular excite-
ment has been generated by the com-
bined proteomic-bioinformatic ap-
proach used to identify early stage ova-
rian cancer (Petricoin et al, 2002: Daly &
Ozols, 2002). In this approach the enor-
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mous data accumulated are used to
"train" a predictive algorithm yielding a
highly sophisticated computational
screening tool (Petricoin et al, 2002).

The accessibility of the mouth and
oral fluids renders it a portal through

genomic and post-genomic-based ap-
proaches to diagnosis and treatment in
the future. To function effectively in the
new era, the professional must develop
the following skills: the acquisition of a
basic knowledge of human genetics; the

Schools of dentistry and professional organizations
must catalyze the infusion of this new knowledge into
the profession of dentistry.

which both systemic and oral health can
be monitored (Malamud & Tabak,
1993). Several recent reviews document
the many systemic diseases, infections,
hormones, and therapeutic or recre-
ational drugs, including alcohol, that can
be monitored using saliva (Tabak, 2001;
Kaufman & Lamster, 2002; Streckfus &
Bigler, 2002). The anatomical ease with
which samples can be assayed, coupled
with the miniaturization of "labs on a
chips," makes real-time monitoring of
biomarkers, physiological parameters,
treatment compliance, and lifestyle
choices plausible (Tabak, 2001). While
anatomically non-invasive, the ease by
which a sample can be obtained does
not suspend a person's right to confiden-
tiality.

The Needs to Transfer New
Knowledge into Practice
Schools of dentistry and professional
organizations must catalyze the infusion
of this new knowledge into the profes-
sion of dentistry.

Ready or not, post-genomic testing is
entering the mouth. For example, a
commercial test for predisposition to se-
vere periodontids (Periodontal Suscepti-
bility Test, Straumann USA, Waldham,
MA) is being used by practitioners de-
spite ambiguities in being able to predict
patients at risk (Greenstein & Hart, 2002)
As noted in the previous section, a num-
ber of tests using oral fluids have been
developed.

Dentists and other oral health profes-
sionals must be prepared to make in-
formed decisions about the use of new

development of skills to take and inter-
pret a genetically meaningful history; rec-
ognizing one's limitations and need to re-
fer patient to an expert as required; and
gaining an appreciation of the ethical,
cultural, and philosophical issues related
to the use of genetic information and
services. A reasonable starting point is
the core competencies in genetics that
have been developed for healthcare pro-
fessionals by the National Coalition for
Health Professional Education in Genet-
ics (NCHPEG - www.nchpeg.org/
core.asp). These materials could be used
to enhance existing curriculum in schools
of dentistry or as subjects for continuing
education efforts by schools and profes-
sional organizations.
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Future of Dentistry

A New Format
for Dental Education

Abstract

Three trends that have been with dental

education for a number of years are

identified: a crowded curriculum, promis-

ing growth in the biological understudy-

ing of oral conditions, and disparities in

access to oral health care among

Americans. To address these influences,

a restructuring of dental education in the

U. S. is proposed. Among the changes

called for are bringing biomedical

science education in the first two years of

dental school to parity with medical

school education, increasing the time

and quality of extramural clinical educa-

tion, and adding a mandatory year of

postdoctoral education.

D
uring most of the twentieth
century, dental education has
been shaped by the need to

educate its practitioners to treat the con-
sequences of two diseases, caries and
periodontal disease. Focusing most of
its resources in this direction caused den-
tal schools to narrowly educate its stu-
dents and, as a consequence, its mission.
However, in the latter part of the last
century as research and prevention dem-
onstrated that these two diseases could
be brought under control, dentistry
could begin to accept a larger role as
part of the health care system in the
United States; hence, dental schools need
to prepare its students for a broader role
in the health care delivery system. Both
the Surgeon General's Report on the oral

Allan J. Formicola, DDS, FACD

health of the nation (U.S. Department of
Health and Human Services, 2000) and
the subsequent American Dental
Association's Future of Dentistry Report
(American Dental Association, 2001) de-
scribe shifts in trends that will influence
dental education now and into the fu-
ture. Recognition of the need to reshape
dental education has appeared in recent
articles (Bertolami, 2001; Hendricson &

these reports and others and place them
in the ideological framework of how
we must educate our students.

This paper will (1) briefly review the
changes in ideology that have brought us
to where we are today in dental educa-
tion; (2) project the directions dental edu-
cation must take in order to catch up
with the advances in dental research, so-
ciety, and pedagogy; and (3) provide in-

But now, the changes in disease trends have token
hold, and there is a clearer understanding of how
changes in demography, technology, and science
are impacting on the profession.

Cohen, 2001) urging dental schools to
reconsider their current curriculum.

In the 1980s, when findings from
NHANES studies first reported the dra-
matic changes in disease patterns, it be-
came impossible to translate those find-
ings into a need to change education be-
cause our capacity to analyze those find-
ings in combination with demographic
shifts, technologic breakthroughs, and
scientific advances was limited. But now,
the changes in disease trends have taken
hold, and there is a clearer understanding
of how changes in demography, tech-
nology, and science are impacting on the
profession. The first year classes we en-
roll in September of 2002 will be at their
practicing prime in 2025 when the full ef-
fect of the trends now under way will
have reached their maximum impact. It
is, therefore, time to revisit the influences
on dental education, which emerge from

sight into how to shift the curriculum to
bring it into harmony with the current
trends.

Shifts in Ideology
There are three ideological debates that
have acted on student's education. These
must be addressed. They are (1) the em-
phasis given to the biomedical sciences
vs. the clinical sciences in the curriculum
(2) continual overcrowding of
predoctoral education vs. fundamental
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serves as Vice Dean for
Community Health Part-
nerships for the Health
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reform in educational format and (3)
professional responsibility for a limited
vs. broaden public service role. How
dental education perceives these debates
in the context of its education and ser-
vice missions shapes the format of the
student's education and the very nature
of the school. These are not new de-
bates, but are fundamental to the profes-
sion and must be continually readdressed
in light of new scientific findings, tech-
nologic advances in the field, and societal
expectations (Formic°la, 2002).

The Biologic Sciences vs. the
Clinical Sciences. Dentistry must edu-
cate its practitioners and prepare its fu-
ture faculty and researchers with the
same or very similar knowledge in the
biomedical sciences as does medicine.
Without in depth knowledge in the bio-
medical sciences, dentistry is in danger of
losing its status as co-equal to medicine in
health service to the public. Over the
past twenty-five years there has been
steady erosion of the biomedical sci-
ences in the dental curriculum. The em-
phasis on the biomedical sciences in the
first two years of the curriculum has
been reduced in order to provide a
greater amount of clinical science infor-
mation in the first two years. Beginning
in the 1970s there was a perceived need
to provide students with an early intro-
duction to patients, which up until then
had not occurred until the third year of
dental school. The amount of clinical
exposure in the first two years continued
to grow. The didactic and laboratory in-
struction in the clinical sciences expanded
in the first two years to prepare students
for this early clinical experience. The no-
tion behind including clinical exposure in
the first two years was to reinforce the
biomedical curriculum, but instead den-
tal schools chose to give students early
exposure in clinical dentistry which has
resulted in diluting students education in
the biological sciences.
A significant number of dental

schools up until the mid-1970s offered
the biomedical sciences from depart-
ments responsible to teach both medical
and dental students. In a number of
schools, there were courses taught to
joint classes of medical and dental stu-
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dents while, in other schools, separate
courses were offered to the dental stu-
dents by experienced faculty who taught
medical students also. In both instances,
the scope and depth of the biomedical
sciences were quite profound. But as the
clinical sciences began to crowd the first

can no longer educate all students to high
levels of clinical proficiency in restorative
dentistry while at the same time educate
students in all the important specialty
fields of dentistry that have developed
over the latter part of the twentieth cen-
tury. The ideological debate on the em-

If dentists are to expand the scope of their practices to
include greater monitoring of systemic disease and
manage the growing number of patients who are
being kept olive longer with previously life
threatening diseases, then o renewed emphasis is
necessary in the biomedical sciences.

two years, students could not keep up
the pace of the intensive biomedical sci-
ence curriculum and, many, if not most,
dental schools shifted to find alternate
ways to provide the biomedical sciences.
As a result, the emphasis in the curricu-
lum in the biomedical sciences has de-
creased significantly.

However, the scientific revolution
and the advances in medicine require a
rethinking of this de-emphasis now, as
we must enable our practitioners to have
the same or very similar command of
the biomedical sciences, as do physicians.
If dentists are to expand the scope of
their practices to include greater moni-
toring of systemic disease and manage
the growing number of patients who
are being kept alive longer with previ-
ously life threatening diseases, then a re-
newed emphasis is necessary in the bio-
medical sciences. If dentistry is to apply
the advances in such fields as genetics,
cardiovascular sciences, neurosciences,
and immunology, then it must educate
students who have a keen understanding
of those fields and their underlying biol-
ogy. If dentistry does not want to lose
its status in relation to medicine, it must
embrace once again the importance of
student's education in the biologic sci-
ences within the predoctoral education.

Overcrowded Predoctoral Edu-
cation vs. Fundamental Reform.
There is a lack of willingness to recog-
nize that the four year dental education

phasis in the curriculum between restor-
ative dentistry and other subject matter
has never abated and only grown over
the past two decades as knowledge in
such fields as periodontics, endodontics,
orthodontics, prevention, and surgery
has significantly increased. The Surgeon
General's report and the Future of Den-
tistry report, as well as other national re-
ports such as the 1995 Institute of Medi-
cine report (Field, 1995), indicate that the
dentist's education needs to change for at
least three reasons: (1) to cope with the
need to provide care to the underserved;
(2) to prepare students for demographic
changes in the patient mix; and (3) to
prepare students to provide a greater
range of care due to altered patterns of
disease. The Surgeon General's report
urges our field to become involved with
solving the oral health disparity problem
in the United States, and that requires
more culturally sensitive graduates, better
versed in public health, sociomedical, and
the behavioral sciences. The Future of
Dentistry report recognizes that there is
already a decrease in the frequency of re-
storative and other invasive procedures
in practice and an increase in the fre-
quency of diagnostic and preventive ser-
vices meaning that subjects such as pre-
vention, oral medicine, and risk assess-
ment require new emphasis.
We must keep in mind that from

1960 to today there has been a great
growth in knowledge and technology in
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all clinical specialty fields and the expec-
tation that all graduates will possess
greater and greater information in all
fields of dentistry is impossible to
achieve within the four years of dental
school. We have failed to reconcile, too,
in the curriculum the growth in knowl-
edge in clinical dentistry with new soci-
etal expectations for the profession. In-
stead, in an attempt to come to terms
with these complex issues, we have de-
veloped overcrowded curricula and un-
realistic expectations on what students
can achieve within the predoctoral cur-
riculum. We have an educational system
that is overcrowded because it is based
on the assumption that the four-year
predoctoral curriculum can educate stu-
dents to the level of an independent
practitioner upon graduation. The time
has come to act upon what we know.
That is, without a fundamental restate-
ment of what can be achieved by the
average student within the four
predoctoral years, we will continue to
place unrealistic expectations on students
and not prepare them for the more
complex and complicated practice
world that they increasingly face today.
Further, the current lock-step design of
the curriculum does not accommodate
individual student variability in skill and
interest wasting the opportunity to use
the full talents of the extremely well pre-
pared students we enroll. Educational
methodology and a keener understand-
ing of the learning process permit a very
different dental education than we offer
today. It is time to reformat the preclini-

cal and clinical curriculum and recognize
that all graduates require at least one
postdoctoral year prior to independent
practice.

Limited vs. Broaden Public Ser-
vice Role. The reports mentioned

service oriented community settings;
therefore, this attitude leads to the policy
that on-site clinics are a better place in
which to provide clinical experience for
students.

By providing clinical education in settings outside of
the school, the dental school must get involved in a
brooder set of issues then those internal to the school.

above indicate that the profession of
dentistry must pay new attention to the
oral health disparity problem in the
United States. Dentistry's obligation for
the uneven level of care provided to
Medicaid patients by the private practice
system and the limited dental public
health system has been exposed through
the Surgeon General's report. How
does that play out in the dental school
and what have been the debates? Up
until very recently, dental schools did not
pay much attention to their public ser-
vice role, nor prepare graduates to un-
derstand the nature of the profession's
obligation to provide service to the en-
tire public. Only a small percentage of
dental school income comes from Med-
icaid, reflecting that for most of the sys-
tem the schools are uninvolved with the
problems of those living in poverty in
the United States. An attitude has
evolved among dental schools that the
level of care provided in on-site teaching
clinics is superior to non-dental school

Table 1. Comparison of Mean Curricular Hours, 1981 and 1997.

1981-82

Basic Science 930

Clinical Science 3,480

Behavioral Science 224

Total 4,636

1997-98 Difference Weeks of

Instruction*

839 - 93 -3

3,942 + 462 + 15

145 - 79 -2

4,926

* Weeks = Hours / 30. Source: 1981-82 and 1997-98 ADA Survey of
Predoctoral Dental Education, Curriculum Report.

Educating students within the walls
of the doistered dental school clinic does
not prepare students to understand the
realities of the real world outside the
school and to give students an apprecia-
tion for the problems confronting those
whose ability to pay is limited or non-ex-
istent. Dental schools have drawn up
many restrictions for the patients they are
willing to treat in the teaching clinics and
the clinics are highly structured based on
individual faculty preferences. And, while
this may be acceptable for a limited por-
tion of the clinical curriculum, students
need to gain knowledge and experience
from the different needs of patient
populations and from the broader view
as seen from outside of the school's
clinics. This can only be gained by pro-
viding a significant part of the clinical
education in offsite community locations
from the school. By providing clinical
education in settings outside of the
school, the dental school must get in-
volved in a broader set of issues then
those internal to the school. In so doing,
dental schools connect to society in an
important way. They become broader
in their mission, reconnected to their uni-
versity through their public service mis-
sion and viewed more favorably by so-
ciety.

Reformatting Dental
Education
To summarize, then, the changes re-
quired in dental schools to reflect these
new realities on these three ideological
debates are,
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• To renew emphasis in the biomedical
sciences,

• To reconstruct dental education into a
predoctoral clinical education which
reflects realistic expectations for
graduates and encourages individual
growth through a postdoctoral expe-
rience, and

• To broaden public service emphasis
by connecting a portion of clinical
dental education to off-site or service
learning.
What would dental education look

like if this thinking on these fundamental
debates were put into practice? It would
be a much different and exciting envi-
ronment in which to educate the next
generation of dentists. Several compo-
nents of the description to be presented
are already ongoing in some dental
schools. The description is a composite
view of the best approaches a number
of schools have already taken to deal
with some of these new realities. It
draws on the experience at Columbia
which implemented broad curricular
changes as one of the six schools
funded by the PEW Foundation's Strate-
gic Change program (Formicola, 1991;
Formicola & Kahn, 1992; Formicola,
Marshall, & Kahn, 1990).
New Emphasis on the Biomedi-

cal Sciences. In the first two years, the
biomedical sciences should be offered to
dental students at the same level as they
are offered to medical students. Physical
diagnosis should become a serious of-
fering and the basis for a stronger clinical
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Table 2. Dental Schools 1999-2000 Mean Curriculum Hours
and Ranges.

Mean

Basic Science 837

Clinical Science 1,936

Behavioral Science 224

Total 3,863

Hours Range

544 -2,160

643 - 2,727

4 -1,340

2,509 - 4,862

Source: 1999/2000 ADA Survey of Predoctoral Dental Education,
Curriculum Report.

scope, depth, and content in the bio-
medical curriculum to at least a range of
from 1,000 to 1,300 curricular hours, up
from the current dental school average
of 840 hours. Basic science instruction in
medical school is on average in the range
of between 1,000 to 1,300 hours
(Danner, 2000). While equalizing the
number hours precisely to medical
school hours and joint instruction be-
tween medical and dental students may
be desirable, it is not necessary How-
ever, but the current downward spiral
of the emphasis of basic science in the
dental curriculum needs to be reversed.
Instead, this portion of the curriculum
should be enhanced. Between 1981 and
1997, basic science hours dropped by al-
most 10% even though total hours in the
curriculum grew by almost 10% (Table
1). As a profession, we cannot claim the
same right as medicine to apply the ad-
vances in the biomedical sciences, if we

Early exposure to patients should be designed to
reinforce the biomedical curriculum.

education in oral medicine and in care
for the elderly and those medically com-
promised patients. This should become
the basis for the dentists expanded role
in the monitoring of general health status
as part of the increasing scope of pre-
ventive practice needed by the public.
Early exposure to patients should be de-
signed to reinforce the biomedical cur-
riculum. To accomplish this goal, schools
would be required to increase course

are unwilling to educate our practitioners
to the same or similar level of compe-
tence as medical practitioners. The scope
and depth of the biomedical curriculum
must be enhanced to achieve this end.
The now mostly survey courses in physi-
cal diagnosis should be brought up to a
higher standard and become the basis
for the dentist to monitor general health
status for the growing number of eld-
erly in their patient mix at a far greater

level than taking a medical history and re-
cording blood pressure as is the current
norm.

The impact of these biomedical in-
structional changes on the current pre-
clinical and early exposure to clinical den-
tistry coursework now common in
many dental schools must be considered.
Students do not have infinite ability to
absorb everything we are able to squeeze
into the curriculum. If the scope and
depth of the biomedical sciences is in-
creased, so too must the time available
for students to study and learn this im-
portant part of the curriculum. The cur-
rent trend to add more and more clinical
dental information in the first two years
will necessarily need to give way. Early
clinical experiences should be more re-
lated to the biomedical curriculum as a
carry-through of physical assessment.
The preclinical and clinical sciences in
years one and two need to be reduced in
content and reshaped to be in better har-
mony with the biomedical sciences.

Realistic Goals for Predoctoral
Education with Complimentary
Postdoctoral Experience. In an at-
tempt to deal with the explosion of
clinical knowledge, dental schools added
on average an additional 10 weeks or
290 hours of instruction in the same
four-year curriculum. In the fifteen-year
period between 1982 and 1997, the
clinical sciences added 462 hours of new
course content, or 15 weeks of addi-
tional course work (Table 1). This addi-
tional course content was accommo-
dated in the confines of four years by in-
creasing the number of contact hours
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Table 3. Proposed Reformatted Dental Curriculum.

1999-00 2010 Change

Weeks of Instruction 162 156 -6

Hours of Basic Science 837 1,100 +263

Hours of Clinical Science 3,863 3,363 - 500

Hours of Behavioral Science 158 200 +42

Total Hours 4,860 4,663 - 197

NB: PGY-1 adds 1,920 hours of clinical instruction.

and by reducing course content in the
basic science and behavioral sciences by
172 hours, or by almost six weeks. What
does this mean? It means that if we had
not decreased the emphasis in two ma-
jor subject areas where there was at least
equal growth in knowledge to the clini-
cal sciences and had not filled in every
conceivable hour in students' schedules,
dental school would be four and one
half years long. Instead of recognizing
that we cannot offer a contemporary
education within the confines of four
years, we decided to deemphasis two
important parts of the curriculum, and
overcrowd the curriculum by using ev-
ery hour imaginable so that students are
placed in a poor learning environment.
Dental school has always been intense,
but it is recognized now to be over-
crowded by every study or critique car-
ried out over the past thirty years.

Rather than face the reality that
schools cannot any longer complete the
process to independent practice within
the four predoctoral years, dental
schools have pruned unnecessary pre-
clinical laboratory coursework and de-
emphasized other courses. While the
former was much needed as preclinical
laboratory instruction was over-empha-
sized in course hours, the latter requires
rethinking. This strategy to accommo-
date needed course content has been fol-
lowed by most schools. But, schools are
still facing the same basic problem of an
overcrowded curriculum, a continually
growing need to add more content to
the curriculum and a demand for stu-
dents to have gained sufficient clinical ex-

perience to prepare them for indepen-
dent practice upon graduation. The pre-
clinical and clinical education should be
reorganized on the expectations that all
graduates are required to attend a man-
datory one-year postdoctoral experience.
Then the undergraduate curriculum can
be redefined, and enriched with elective
and selective experiences so that students
may apply their interests and special tal-
ents to a variety of career paths in den-
tistry. The post doctoral year would con-
centrate on providing students with clini-
cal experience in a variety of clinical pro-
cedures and deepening their ability to
manage a broader range of patients
(Formicola & Myers, 1991).

In reformatting the predoctoral cur-
riculum, the following four principles
should be followed: (1) Conceptualize
the overall curriculum plan to the desired
characteristics of the graduates. (2) Har-
monize hours devoted to instruction to
the conceptual plan. (3) Allow time in the
schedule for independent learning and
assimilation of information. (4) Use
modern teaching modes. Shifting from
mainly a passive learning lecture model
to incorporate the more active learning
case-based teaching has been shown to
improve the learning environment in the
didactic curriculum and many schools
have begun this shift. Using strategies to
unlock the preclinical laboratory instruc-
tion, such as computer patient simulators
and computerized learning modules
containing demonstrations of proce-
dures that usually go on in class, can al-
low for individual learning. Reconceptu-
alizing the curriculum around a list of

desired competencies for the graduates is
a helpful way to review the complex
course work; however, if schools ex-
pect to make change, the emphasis that
subject matter is given as reflected in the
hours of instruction devoted to the ma-
jor curriculum components must be-
come a prime target of attention. So too
must limiting the number of courses of-
fered each semester as course overload
leads to fatigued students. There is sig-
nificant flexibility to shift the emphasis as
dental schools already demonstrate a
wide range of emphasis. In Tables 2 and
3, it can be seen, for example, that the
range in total clinical science hours is be-
tween 2,509 and 4,862, and total weeks
of instruction range from 132 to 193.
This means that there is precedent in
place for schools to reconsider their cur-
rent emphasis. An excellent and exten-
sive literature review on the dental cur-
riculum by Tedesco (1995) provides
guidance to faculty as they rethink the
curricular plan.

The Curriculum for the

Period 2005 to 2025
In the first two years, the curriculum
would be organized to provide a bio-
medical education on a par with medical
students. The modes of instruction
would include reinforcing small group
teaching, the interactive use of cases, and
lectures. A curriculum based on disci-
plines would be replaced by a coordi-
nated biomedical education based on
normal systems and progressing in year
two into pathophysiology. A substantial
course in physical diagnosis would com-
pliment the biomedical core and dental
students would understand the impor-
tance of applying physical diagnosis to
their specialty of dentistry. Subjects in
the behavioral and social sciences and
epidemiology would be integrated into
the biomedical core in a manner in
which future practitioners would be able
to understand the important relationships
between illness as it relates to disease and
as it relates to behavioral, cultural, and so-
cial factors. The psychosocial subject mat-
ter would begin during the first two
years and carry on into the clinical years
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as students gained clinical experience.
Early exposure to patients would be de-
signed to reinforce the biomedical, psy-
chosocial portion of the curriculum.

To support this portion of the cur-
riculum, schools need to develop close
ties to their medical schools and affiliated
hospitals and to strengthen their clinical
departments such as oral and maxillofa-
cial surgery, pediatric dentistry, and oral
medicine and oral pathology. These dis-
ciplines are dentistry's link to the bio-
medical sciences because they are using
that knowledge every day in treating their
patients. Dental schools would need to
reach out to schools of public health or
to departments in the university such as
sociology, as well as strengthen their
community dentistry departments, the
link to the psychosocial sciences. An in-
crease in the number of hours devoted
to the behavioral science curriculum
would need to follow.

It is clear that dental students need to
begin preclinical coursework in the first
two years, but that should not be done in
such a way as to place the students in the
uncomfortable position as to trade off
learning the biomedical sciences for the
preclinical laboratory. The preclinical and
clinical curriculum would be designed
around and in full knowledge of re-
search in developing student's fine motor
skill abilities. By placing the emphasis
here, schools will create a logical se-
quence of courses designed first to de-
velop basic fine motor skills and then to
apply them to the various disciplines. All
disciplines would participate in the basic
skill development coursework and the
goal of dental school would shift from
students learning a variety of clinical pro-
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cedures to students developing their fine
motor skills and learning how to transfer
them to different clinical procedures.

But as we move forward we must
recognize that we already have a four

proficiency in diagnosis and treatment
planning and basic clinical procedures.
Students would gain greater clinical
privileges as they demonstrate compe-
tence. Patients in the on-site clinics

Schools would enrich the clinical experience for
students in two ways: first with community-based
rotations in off site hospitals, public schools, mobile
vans, and community health centers and second, in
permitting some students opportunities to take
substantial electives which could become the
precursor of postgraduate studies.

and one-half year curriculum com-
pressed into four years and that in order
to change from an overcrowded cur-
riculum in which students are over-
whelmed with too much information
and too many unrealistic expectations of
what clinical expertise they can achieve, it
becomes necessary to decompress the
predoctoral curriculum with a compli-
mentary post-doctoral year. The num-
ber of total contact hours in the
predoctoral years should be reduced by
at least 500 hundred hours to create a
new learning environment with more
time per week for self-learning and to
absorb information.

To support a redesigned setting for
students to gain their initial clinical experi-
ences, patients in the on-site clinic would
become patients of faculty and
postdoctoral students or residents.
Predoctoral students would assist on
these cases until they have shown basic

Table 4. Proposed Shifts in Clinical Science Hours.

1999-00 2010 Change

Intramural Patient Care 1,936 1,564 -372

Extramural Patient Care 224 500 + 276

Didactic Required 1,027 827 -200

Didactic Elective NA 200

Pre-clinical Laboratory 701 600 -101

would become enrolled in clinical trials
where the faculty would analysis through
computerized clinical data the validity of
treatments rendered. Students would
move easily back and forth between
simulators to first learn procedures and
then to the patient care setting. Dental
schools would become leading institu-
tions in understanding and developing
research into fine motor skill develop-
ment and how to transfer those skills
from one procedure to the next.

Schools would enrich the clinical ex-
perience for students in two ways: first
with community-based rotations in off
site hospitals, public schools, mobile
vans, and community health centers and
second, in permitting some students op-
portunities to take substantial electives
which could become the precursor of
postgraduate studies. Such a shift would
take place by reducing the number of in-
tramural patient care hours for students
and increasing the number of off site
patient care hours. Faculty in extramural
sites who are treated with the same re-
spect as is on-site faculty and become
part of the institution should offer the
community-based experiences. The elec-
tive experiences would be designed to
allow students the opportunity to inter-
act with the faculty in small groups and
select from a broad array of offerings.
Such offerings could include from re-
search to specialties and from cross dis-
cipline coursework in other schools, de-
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partments of the university to private
practice experiences. By reducing the
number of required didactic hours, elec-
tive hours are possible. For a few stu-
dents, pathways towards specialty train-
ing or other degrees should be available.

All of this would become possible
by reorganizing through shifts in current
emphasis of instructional hours (Table 4)
and in the light of adding a postdoctoral
year. Adding a postdoctoral year is both
possible and realistic. All that is required
is a keen understanding on the part of
the dental faculty in the U. S. as to the
importance of such a year (Formicola,
Redding, & Mito, 1999). Some of the
changes to the predoctoral curricular are
already possible with the assistance of
computer based technology which can
be applied to self-pacing, off-site educa-
tion and to enhance the relationship be-
tween students and faculty through inter-
active dialogues.

Discussions on merging dentistry into
medicine are surfacing once again
(Cohen, 2002), but for at least the next
twenty to twenty-five years there is nei-
ther a need or a desire within both pro-
fessions for that to happen. Instead,
there is a need to once again bring the

education of dental students in closer
harmony with the curriculum in medical
school in the first two years and to reor-
ganize the clinical education for future
practitioners into a four year predoctoral
curriculum complemented by a one year
postdoctoral experiences.
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External Forces Impacting U.S.
Health Care: Implications for
Future of Dental Practice

Abstract

Prognostication requires extrapolation of

existing conditions and trends into the

future. Alternative perspectives and start-

ing points will suggest alternative fu-

tures. Since dentistry does not exist inde-

pendently of the larger health care envi-

ronment, it is useful to start by consider-

ing external forces that impact the over-

all health care system in order to antici-

pate both short-term and long-term

changes in the dental profession. This

contribution to the Future of the Dental

Profession symposium considers

dentistry's role within the larger health

care environment, examines a variety of

forces influencing health care—specifi-

cally demography, equity, population

health, and social determinants of health,

identifies likely demands on the profes-

sion, and iterates nine likely changes in

the profession.

I 4 ike other components of the
health care system, the dental

  profession is a multifaceted en-
terprise that includes components of
practice, education, industry, financing
systems, public health, research, auxiliary
workforce, and licensure, among others.
As an independent profession, we den-
tists tend to view dentistry as an intact
and independent system that provides
both primary and specialty care and af-
fords a "dental home" for those who

Burton L. Edelstein, DDS, MPH, FACD

seek care. We view dentistry as a system,
analogous to and reasonably indepen-
dent of the medical care system. In con-
trast, from the overall health care per-
spective, dental care may be viewed as a

renegotiation of professional authority
and autonomy while also changing the
mix of services that patients seek, and
glob11i7ation that impacts disease distri-
bution and patterns of care. More im-

Our thesis is that health care, including dental care,
will experience a tectonic shift from the current
biomolecular model with its focus on individualized
health services to a social determinants model with its
focus on population health care.

component service, parallel to optomet-
ric, audiologic, and psychological ser-
vices—as a service that sits at the margin
of medical care while still providing es-
sential health services. From this perspec-
tive, dentistry is small in terms of
workforce, e.g., 155,000 dentists com-
pared with over 700,000 physicians
(Health Resources and Services Admin-
istration, 2002) and expenditures, e.g.,
$60 billion annual outlays out of more
than $3.0 trillion in the United States
(Centers for Medicare and Medicaid
Operations, 2002). Yet while indepen-
dent, isolated, and generally unaccount-
able to the larger health care system, den-
tistry is expected to be significantly influ-
enced by both the larger system and by
changes occurring in society.

External forces acting on health care
involve changes in technology (biotech-
nology, treatment technology, and infor-
mation technology), an ever growing
consumerism that demands continuous

mediately, four additional external forces
impact both the larger health care system
and dentistry (Figure). These four—de-
mography, equity, population health, and
social determinants of health—are the
subject of this paper. Each holds strong
promise to influence the future of the
dental profession. Our thesis is that
health care, including dental care, will ex-
perience a tectonic shift from the current
biomolecular model with its focus on
individuali7ed health services to a social
determinants model with its focus on
population health care. We further sug-
gest that this shift will be propelled by
demographic changes that result in a
growing societal demand for equity.

Dr. Edelstein is Associate Professor of Den-
tistry and Public Health and Director, Divi-
sion of Community Health, Columbia Uni-
versity School of Dental and Oral Surgery
and Founding Director, Children's Dental
Health Project.
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The diagram shows primary (purple) and secondary (clear) external forces
that are driving change in US health care and can be expected to
influence dental care over the next ten to twenty years.

Demography. While true that
America is aging, it is also changing Over
the next twenty-five years, the U. S. Cen-
sus Bureau projects that the proportions
of minority racial and ethnic subgroups
will grow steadily so that by the year
2025 about half (46.7%) of children un-
der five years of age will be minority
(Census Bureau, 2002). The very defini-
tion of "minority" will be challenged as
these population changes unfold. Nota-
bly, the fastest growing subgroups have
higher dental disease rates and less access
to dental services than their white peers
(U. S. Department of Health and Hu-
man Services, 2000). This will result in a
widening of health disparities by race
and a likely upturn in disease burden. For
dentistry, this will likely mean a reversal
of longstanding caries declines. It is also
significant that lower income subgroups
are growing faster than higher income
subgroups (Passel, 2002) and immigra-
tion is contributing significantly to popu-
lation growth. As a result, income, social,
and health disparities are widening along
with population growth while American
culture and cultural norms are changing
Demographer Jeffrey Passell writes,
"The situation of children in the future
will result from the interplay of trends in

racial/ethnic composition, immigrant
generations, age structure, family forma-
tion, and social and economic change.
Each of these can be expected to affect
the policies and politics that will ulti-
mately determine the health of children
in the U. S. over the next quarter cen-
tury" (Passel, 2002).

As children's health is influenced by
"policies and politics," so too is their
health care influenced by "policies and
politics." In our representative democ-
racy changes in demography translate
gradually into changes in social leader-
ship and increased empowerment of

Equity. Racial and ethnic and socio-
economic disparities in health are already
a major focus of the government's health
care agenda among both major political
parties and across federal and state health
agencies. The rallying slogan of one ma-
jor federal health agency, "zero dispari-
ties and 100% access" was recently sus-
tained across transition of administra-
tions. This slogan also reflects the goals
of Healthy People 2010 which is an of-
ficial set of federal health targets that en-
vision equity in both health status and
health care. A recent report issued by the
National Academy of Science's Institute
of Medicine revealed that "Racial and
ethnic minorities in the United States re-
ceive lower quality health care than
whites, even when their insurance and in-
come are the same" (Smedley, Stith &
Nelson, 2002).

This well-substantiated disparity in
health care based on skin color is not
only anathema to claimed American so-
cietal values but is untenable as minority
populations become increasingly em-
powered politically.

Population Health. The dental
profession is accustomed to considering
its performance based on its intrinsic ob-
servation of patients' oral health and pa-
tients' use of dental services. Clinicians
take pride in the quality of service they
provide to patients. Through clinical ex-
perience, dentists gain an overall aware-
ness of patients' health status and may
draw conclusions about the entire popu-
lation. However, dentistry is less likely to
be aware of the oral health and dental

Clinicians have a 'patient perspective" while policy
makers and managers who deal with health core
policies and programs have o 'population perspec-
tive."

those groups that obtain new represen-
tation. Thus, we can anticipate that our
public leadership, like our population,
will grow more diverse and will increas-
ingly demand attention to those groups
that are now in the minority

needs of people who cannot access care
or do not utilin dental services. Thus, cli-
nicians have a "patient perspective"
while policy makers and managers who
deal with health care policies and pro-
grams have a "population perspective."
Those physicians who work in large
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medical groups that contract to provide
health care for defined populations (typi-
cally employee groups) have gained a
population perspective, but dentists have
little reason or opportunity to do so.
Nonetheless, payer and consumer de-
mands that health care be more cost ef-
ficient, rational, accountable, evidence-
based, and systematized have fueled an
increased emphasis on health care that is
population-based rather than patient-
based. This shift is evident in managed
care, in health care system consolidation,
and in the growing authority of public
health as a discipline. Indeed, population
health has gained public awareness and
appreciation in the face of bioterrorist
threats highlighted by the as yet unex-
plained anthrax cases which occurred late
last year. Individuals see themselves as
one-among-many, as elements of popu-
lations that could be adversely affected
by bioterrorism. Individuals now look
to pubic health for guidance, protection,
and response—not as patients, but as
members of the larger population. Two
leading federal authorities on US health
care, Jo Ivey Boufford and Phillip Lee
(2001) write, "The nation faces new
health policy challenges that cannot be
met without going beyond the current
preoccupation with the financing of per-
sonal health care and biomedical re-
search that have resulted in a system of
medical care...designed for another era."

These observations, coupled with a
growing focus on population health,
suggest that future dental care will be
about something in addition to the best
possible care for individual patients.

Social Determinants of Health.
There is growing and disturbing appre-
ciation that health care contributes only
modestly to health status. Rather, health
care has come to be understood as one
component among many that determine
health. Additional influential factors in-
clude education, personal empower-
ments, social support, nutrition, health
behaviors, physical and psychological en-
vironment, opportunities for prevention,
and risk management. "Social determi-
nants of health" pioneers, Michael Mar-
mot and Richard Wilkinson have writ-
ten, "Health is not simply about indi-

Future of Dentistry

vidual behavior or exposure to risk, but
how the socially and economically struc-
tured way of life of a population shapes
its health. Thus exercise and accidents are
as much about a society's transport sys-
tem as about individual decisions; and
the nations' diet involves agriculture,
food manufacture, retailing, and per-
sonal incomes as much as individual

creasingly called upon to take responsi-
bility to facilitate access to comprehen-
sive care as well as to become more ac-
countable to health outcomes at the
population level.

The concept of population health
will likely promote a new professional
perspective that is more appreciative of
both the entire population and the sys-

There is growing and disturbing appreciation that
health care contributes only modestly to health status.

choice" (Marmot & Wilkinson, 1999).
Boufford and Lee add meaning to this
observation by stating, "High spending
for health care has not produced better
health because personal health care is not
the major influence on health."

In short, the growing reali7ation that
health status—including oral health sta-
tus—is influenced by more factors than
health care will impact the future organi-
zation and activities of the health profes-
sions.

Coming Demands on the
Dental Profession
Each of these four trends—demogra-
phy, equity, population health, and social
determinants of health—can be ex-
pected to impact dentistry while impact-
ing the overall health care system. De-
mographic changes will raise demands
that the dental workforce become more
racially and ethnically diverse and that
dental care be more culturally respon-
sive. Simple growth will place demands
on the dentist-to-population ratio after
adjustment for changes in productivity
resulting from technologic innovation.
One approach to increased productivity
may be through a greater role for pa-
radental auxiliaries, particularly expanded
function dental assistants, and perhaps
through a new class of technicians.

Demands for equity will pressure
dentistry as a profession to provide care
to all who seek it and to address the gap
between objective need for dental ser-
vices and elective demand for those ser-
vices. The profession will likely be in-

tems of care capable of addressing the
total population. Such systems may in-
clude risk-based triage protocols, a re-
newed emphasis on primary prevention
through early and timely interventions,
and a significant increase in disease man-
agement abetted by improvements in
biotechnology We can expect clinical
practice to be refined by an expansion
of current interest in health services re-
search that compares alternative treat-
ments and measure outcome effective-
ness. We may anticipate enhanced re-
porting systems abetted by advances in
information technology and networking
of independent offices—data and re-
porting systems that provide the glue for
a "virtual" dental care system that is ac-
countable to the entire population. We
may also anticipate an expansion of cur-
rent demand that the profession join ac-
tively in public-private partnerships
formed to advance dental care availabil-
ity and equity These changes will likely be
supported by novel financing systems
that involve provider incentives.

The concept of social determinants
of health can be expected to increase pa-
tient engagement in their personal health
care through dental office programs that
address use of tobacco and alcohol
products, nutrition, and overall physical
and psychological wellness. Dentists can
be expected to join wellness teams that
are organized around health-determi-
nants rather than around disease entities.
With this shift may come a trend for
dentists and other traditional health care
providers to relinquish responsibility to
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the larger team that will include nontra- schemes that reward for perfor-
ditional providers. mance, through greater reporting re-

The anticipated shift to a focus on health promotion
and wellness delivered through teams organized
around health determinants will likely introduce new
providers to dental core.

Potential Changes in the
Dental Profession
Nine potential changes have been identi-
fied based on the four determinants de-
scribed above.
1. Greater Attention to the Underserved.

Public demand arising from demo-
graphic shifts can be expected to
push government to leverage its
funding and authority. This pressure
could result in government tying its
support for dental education to care
for the underserved, expanding the
dental safety-net (e.g. community
health centers, school- and hospital-
based clinics, freestanding publicly
supported dental centers), creating
incentive programs in Medicaid and
the State Child Health Insurance
Program, and attempting mandates
and taxes to "force" greater service
to the underserved.

2. Polarization of Care. At least in the
short term, it is reasonable to antici-
pate greater movement toward
two-tiered dental care in the U. S.
low, modest, and even some middle
income families, squeezed by grow-
ing income disparities, will increas-
ingly be served in safety-net facilities
and volume practices while the af-
fluent will be provided with "con-
cierge care" that attends to every
convenience and comfort provided
at a high out-of-pocket cost.
Today's "executive health" pro-
grams, a few of which include den-
tal services, provide a model for
such care.

3. Increased Accountabilio. Both consum-
ers and payers can be expected to
demand greater private sector ac-
countability through payment

quirements, and through more avail-
able consumer information about
particular dentists and their practices. 6.
Information systems are also likely
to develop capacity for independent
dentists to receive feedback on their
practice performance, especially
relative to other dentists serving the
same populations.

4. Refinements in Clinical Practice. Well es-
tablished health services research
techniques, when widely applied to
dentistry, can be expected to im-
prove treatment outcomes while en-
hancing cost-effectiveness, reducing
variance between dentists and be-
tween different geographic areas of
the country, increasing conformity
around validated treatments, stimu- 7.
lating development of more pro-
fessionally developed and endorsed
guidelines and treatment protocols,
and giving meaning to "continuous
quality improvement" in dentistry

to staged care that addresses under-
lying pathogenic processes in prepa-
ration for surgical repair and oral
health maintenance. Borrowing
from medical care trends, dentistry
is likely to develop a substantive
version of "anticipatory guidance"
for young and old and to redefine
"primary prevention" to address in-
dividual levels of risk. Additionally,
disease management will result in
treatment goals that include disease
suppression and arrest in addition to
esthetic and functional repair.
Changes in Dental Education Curriculum.
Dental education and training will
gradually adopt a socio-behavioral
and cultural curriculum that will rival
its current obsession with biomo-
lecular and technical considerations.
A growing recognition that oral
health can be achieved as much
through patient engagement and be-
havioral interventions as through
surgical and pharmacologic ap-
proaches will create the need for a
robust social and behavior science
curriculum. One might envision
teaching clinics staffed by both den-
tal technical and behavioral experts.
Increased Racial and Ethnic Diversity

Across the Profession. Consumer de-
mand exercised through advocacy
and governmental policy will likely
diversify the profession to better re-
flect the overall makeup of the U S.

Domains that will be impacted by this new
governmental activism may include workforce
diversity, insurance coverage, services integration,
disease surveillance and reporting, health promotion,
and professional education.

5. Rise of Risk-Based Care and Disease
Management. Risk assessment and dis-
ease management (rather than surgi-
cal repair of disease manifestation)
will likely put an end to "one-size-
fits-all" dentistry with its rigid twice-
annual "recall" paradigm. Rather, di-
agnostic assessment is likely to lead

population. The pool of minority
applicants may be increased, in part,
through an enhanced dental school
valuation for candidates who bring
strong social and behavioral science
backgrounds rather than only those
who bring strong scientific back-
grounds. As the profession engages
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social determinants of health and
population health as essential com-
ponents of dental care, it may at-
tract a greater variety of applicants
who bring a greater variety of
backgrounds and interests to the
profession.

8. New Providers. The anticipated shift to
a focus on health promotion and
wellness delivered through teams
organized around health-determi-
nants will likely introduce new pro-
viders to dental care. Dentists may
work alongside nutritionists, behav-
iorists, health educators, social
workers, and patient representatives
to truly prevent and manage oral
diseases. Basic restorative care not
requiring doctoral level training may
come to be understood to be
within the capacity of technically
trained paradental providers.

9. New Kinds of Practices. Patient de-
mand and dentist entrepreneurship
will stimulate new kinds of dental
practices. Oral health wellness prac-
tices will emerge alongside medical
wellness and executive practices. Ini-
tially these novel practices will likely
target those who are at lowest risk
for disease, those who already have
high commitment to personal health
care. Dentists may also elect to co-
locate with medical offices to capi-
talize on private sector marketing
advantages, especially for the afflu-
ent. In the safety net, co-location
may also arise but it will likely do so
to further promote services integra-
tion and cost-efficiency.

Drivers for Change
Our thesis is that the new demography
will lead to changes in representative

Future of Dentistry

government and a commensurate in-
creased demand for equity in health care.
This demand will stimulate government
to adopt policies and redefine programs
that can be viewed both as "carrots" and
"sticks." Domains that will be impacted
by this new governmental activism may
include workforce diversity, insurance
coverage, services integration, disease
surveillance and reporting, health pro-
motion, and professional education. In
fact, these trends are already quite evi-
dent in governmental approaches to
both social determinants of health and a
focus on population health.

Attention to social determinants of
health is evident in policies that prohibit
smoking in public places, in "Rails to
Trails" conversions and bicycle paths that
promote exercise, in public education
campaigns such as "Back to Sleep" for
infants, folic acid supplementation for
women of childbearing age, and
breastfeeding promotion. They are also
evident in food labeling with nutritional
content and in a growing movement to
regulate the fast-food industry.

Attention to population health is
clearly manifest in the federal Healthy
People 2010 program and in the Centers
for Disease Control and Prevention's
Community Prevention Guidelines in the
current administration's call for dramatic
expansion of community health centers,
in clinical guidelines like the CDC's seal-
ant protocols, and in health promotion
activities within Head Start, the WIC nu-
tritional program, and maternal and child
health programs across the states.

Taken together, these trends, projec-
tions, and prognostications suggest a fu-
ture where continuous improvements in
oral health may be gained through more
than traditional dental care, where op-

portunities for health and health care may
be shared more equitably across the U. S.
population, where society promotes
wellness while ensuring needed curative
services, and where the dental profession
provides equitable dental care for all
who need it.
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The Future of Dental Practice

Abstract

This paper is intended to describe

several broad areas of change that will

affect dental practice as we enter the

early portion of the 21st century. The

four major topic areas are: The changing

status of American and world society, the

demographic changes in the patient and

provider communities, technology, and

the development of evidenced-based

dental practice. The article presents a

digest of other issues that are

encompassed in these four major topic

areas that will affect dental practice in

the future.

T
here are four major areas of
change that will affect the den-
tal practice in the future. They

c:
• The changing status of the American

and world society
• Demographic changes in both the

patient and provider communities
• Technology
• Evidence based dentistry

Changing Society
Major events in both the United States
and the international community can and
will continue to profoundly affect the de-
livery of health care. The events and so-
cial changes following 09/11/2001 dra-
matically demonstrate the many changes
that can occur in our individual and col-
lective lives. These societal changes have a

S. Timothy Rose, DDS, MS, FACD

profound effect on many aspects of our
economy, which in turn, significantly im-
pact the long-term success of individual
dental practices. In the exceptional eco-
nomic period of the 1990s, while the
number of Americans with prepaid

the counter for self-use is a current ex-
ample of this phenomena.

The advancements in dental science
on a worldwide basis has dramatically
effected the delivery of oral health care
services. Scientific knowledge contrib-

The development of direct to consumer advertising
by companies that supply products and services that
improve one's lifestyle or appearance have
contributed to this change.

dental coverage continued to shrink, the
demand for dental services, particularly
the more expensive services that are per-
ceived to be either cosmetic or elective
continued to expand. When one looks at
the last fifty years of the 20th century in
times of economic expansion, the de-
mand for dental services increase, while
in times of economic contraction, the
types and amount of dental services de-
livery also contract.

These societal and economic forces
have created a patient community that is
more directly involved in the delivery of
their oral health care. They perceive
themselves to be more self-reliant and
consequently, are more involved in self-
treatment. The development of direct to
consumer advertising by companies that
supply products and services that im-
prove one's lifestyle or appearance have
contributed to this change. The evolution
of the tooth whitening process, from a
treatment delivered by the dentist in their
office, to a product readily available over

uted by dental scientists in both estab-
lished and emergent countries has caused
an explosion in the dental scientific data-
base. This new information and the as-
sociated observations and suggestions
for treatment can now be communi-
cated rapidly through the Internet. This
rapid dissemination of new knowledge
has led to the development of new and
constantly changing patient treatment
protocols.

The changes in the oral health care
delivery model will continue to effect the
dental practice of the future. To date,

Dr. Rose is in private
practice is in Appleton,
Wisconsin. He is a past
president of the Ameri-
can Dental Association.
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the dental delivery system has not
adopted many of the economic, admin-
istrative, and restrictive provisions that
have changed the medical delivery
model. This lack of change has had a
stabilizing effect on the dental delivery
system. In the future, the development
of group practices, changes in referral
patterns, and the development of new
financing mechanisms will impact the
delivery of oral health care.

Demographics and
Workforce
The changes that will occur in popula-
tion and provider groups will be stimu-
lated by numerous interlocking and inde-
pendent areas of change in both the
profession and society. Within the patient
community, the demand and delivery of
dental care will gradually shift from
younger to older patient cohorts. This
change will be influenced by the dimin-
ished demand for dental care among
younger Americans brought about by
changing disease patterns, better oral
health education programs, and better
preventive regimens. The increasing
number of aging dentate Americans and
their demand for quality oral health care
will dramatically change the dental prac-
tice of the future. These Americans,
from several generations, have been fo-
cused throughout their lifetime on the
maintenance of their health and appear-
ance. Females will make up a majority of
this aging group of patients and they
have traditionally used oral health care
services to a much higher level than their

Future of Dentistry

As patient population continues to
age, there will be a change in disease pat-
terns. Root caries, periodontal disease
and mucocutaneous conditions, that are
predominately diseases of older patients,
will become more important problems.

practice will be increasingly influenced by
these factors.

Technology
It should be understood that in dental
practice, technology is a tool and not an

In the future, the development of group practices,
changes is in referral patterns, and the development
of new financing mechanisms will impact the delivery
of oral health care.

The interrelationships between the pa-
tients' oral health, their general health,
and the medications they are taking, will
demand that the dentist of the future
possess greatly enhanced diagnostic skills.
The issues associated with access to care
by geographically isolated groups of pa-
tients, by the economically disadvan-
taged, and the special needs patients, will
impact the delivery of oral health care.

Changes in the provider community
will also have a profound effect on the
dental practice of the future. Gender
and diversity issues will affect the pro-
vider community. The change in the gen-
der base of the provider community has
been occurring over the last thirty years.
Issues associated with racial and ethnic
diversity within the provider community
have not been adequately addressed. A
major recruitment effort will have to be
launched to significantly effect the racial
and ethnic makeup of the provider base.
New methods will have to be found to

As patient population continues to age, there will be
a change in disease patterns.

male counterparts. The continued and
growing interest in the relationship be-
tween oral and systemic disease (cardio-
vascular disease, diabetes, osteoporosis,
etc.) which are predominately diseases of
the elderly, will become major factors in
motivating this group of Americans to
seek oral health care during their entire
lifetime.

increase the mobility of providers. Issues
associated with the licensure system con-
tinue to be a major impediment to pro-
vider mobility. These are challenges that
effect the profession and not the indi-
vidual successful practice today. But, as
the provider base continues to change,
the success and longevity of a dental

endpoint. Two major areas of technol-
ogy will affect dental practice in the fu-
ture: information technology and genetic
research. Today, information technology
is used to manage the administrative
functions within a dental practice. This
role will expand in the future. The use of
computer technology in the area of di-
agnostic evaluation will allow the dentist
to accurately gather more complete data
about the patient's current oral health sta-
tus. The use of artificial intelligence and
advanced computer programs will allow
the practitioner of the future to evaluate
and use outcomes research in the man-
agement of their patients. The use of
digital imaging will continue to expand
and dramatically change in dental prac-
tice. The development of new diagnos-
tic technologies and treatment (an ultra-
sonic periodontal probe, sophisticated
microbiological assays, advanced regen-
erative procedures, etc.) will be major
advancements in patient diagnostic
evaluation and treatment. These new
procedures will not only be effective at
collecting new data, they will be generally
non-invasive. The development of these
new diagnostic protocols will allow the
practitioner to use decision support sys-
tems based on known facts derived
from the treatment of similar conditions
in many patients. This process will lead
to outcomes analysis, which will redefine
and refocus the treatment and the deliv-
ery of patient care, and it will be based
on scientific observation and interpreta-
tion. To accomplish these objectives, a
common nomenclature and diagnostic
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coding system will have to be developed
and used by the profession. This system
will allow members of the dental pro-
fession to communicate among them-
selves and with other members of the
health care community.

Information technology will be used
to create dynamic communication tools
and networks that will help providers
transmit patient information. The use of
information technology systems will be-
come the preferred medium to deliver
continuing education to professionals
and will be used to evaluate ongoing
professional competencies.

Genetic research, which is just begin-
ning in dentistry, will give the practitioner
of the future the ability to diagnose and
treat oral diseases and conditions in a
much more definitive manner. Rather
than waiting for clinical manifestations
of the condition to appear, genetic test-
ing will identify these potential problems
and supply a means for an effective early
definitive treatment.

Evidence-based Dental
Practice
Evidence-based delivery of dental care
will be one of the most important fac-
tors that will drive the dental profession
and dental practice in the future. Unfor-

tunately, the evidence-based process re-
quires a particular set of educational ex-
periences to understand how it can be
implemented and used. The develop-
ment of an educational system to train
practicing professionals will be very dif-
ficult and time-consuming. More likely,
the change will occur as a metamorpho-
sis within the dental profession that will

the future to truly evaluate the current
level, degree, and intensity of the
patient's oral disease and to develop a
precise treatment protocol for that indi-
vidual patient These treatment protocols
will greatly enhance the level and quality
of patient care.

The successful practitioner in the fu-
ture will face many challenges in a rapidly

Rather than waiting for clinical manifestations of the
condition to appear, genetic testing will identify these
potential problems and supply a means for on
effective early definitive treatment.

begin in the dental educational system
and will take a substantial period of time
to accomplish.

An educated professional compo-
nent, with a high degree of professional
and scientific skepticism, is essential in
making the evidenced-based process
successful. As the evidenced-based pro-
cess is adopted, the delivery of dental
care, based on anecdotal information
will fall into disfavor. The development
of individually based dental care proto-
cols for patients, based on that patient's
risk factors, will significantly change pa-
tient care. It will allow the practitioner of

changing dental practice environment.
To be successful a dental practitioner
must possess three attributes:
• They will maintain their skills and

never become outdated
• They will never stop looking for new

knowledge
• Information that is timely, accurate,

transferable, and useful will be the un-
der pinnings of a successful dental
practice in the 21st century.
The future is bright. The challenges

are formidable. Change will be the one
constant—but clearly a successful dental
practice in the future is an attainable goal.
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Challenges and Opportunities for
Dental Education, Research, and
Service in the 21st Century

Abstract

The recent advances in research,

technology, and levels of oral health are

expected to continue at an accelerated

pace. This will place pressures on the

curricula, students, and faculty of dental

schools; our research infrastructure; and

the way we serve diverse segments of

the population. Although it is easy to

forecast that improvements will come at

ever quicker rates, it is less certain how

we will react to them.

he future of dental education
will be shaped by scientific,
technological, political, and

economical factors that are in part be-
yond the profession's control. Nonethe-
less, dental educators, individually and
collectively have important choices to
make."—(IOM Report, Dental Educa-
tion at the Crossroads)

It is a humbling thought that the un-
dergraduate dental students that we ad-
mit to our dental schools in year 2002
are still likely to be practicing dentistry in
year 2040. Having graduated from den-
tal school myself around thirty years ago,
many of my contemporaries and I spent
a considerable amount of curriculum
time in dental school on subjects and
topics that had very little application in
practice and which to a certain degree
was outdated even before we gradu-
ated. So, how can we ascertain that the

Eli Schwarz, KOD, DDS, MPH, PhD, FACD

structure, contents, and research base of
the dental curriculum to which we ex-
pose our students today will be relevant
for them in the short term? And how
do we encourage the graduates to con-
tinuously strive to renew and update
their knowledge base in order to be
conscientious dental professionals for the
future?

During the last couple of years, an
exceptional amount of literature has
been published, which has addressed the
wide range of prevalent problems and
issues that exist in dentistry with signifi-
cant suggestions for the future. Using this
and other information, this paper aims
to provide some perspectives on future
scenarios within our profession as they
pertain to our dental education, the re-
search enterprise, and to our service
commitment to the community.

Scanning the Environment
Initially, let us consider the environment
within which the future dental education
takes place. The American Dental Asso-
ciation Future of Dentistry report
(American Dental Association, 2001)
provided a descriptive framework by
examining six areas, the oral health situa-
tion in the population, demographic
trends, economic trends, scientific trends,
financial trends, and industry-specific
trends.

Oral health, like general health, has
improved dramatically in recent decades.
Both the Surgeon-General's report on

oral health (U.S. Department of Health
and Human Services, 2000) and the Fu-
ture of Dentistry report (American
Dental Association, 2001) make exten-
sive use of data from the National
Health and Nutrition Examination Sur-
veys (NHANESI and NHANES III).
Overall, dental caries prevalence has de-
clined, and the proportion of children
and young adults who have never expe-
rienced dental caries in their permanent
teeth continues to increase (Brown, Wall,
& Lazar, 2000). Likewise, adult Ameri-
cans have less decay and fewer fillings in
their permanent teeth than ever before,
and lower proportions are edentulous
(Brown & Lazar, 1998a), although inex-
plicable differences between states re-
main (Tomar, 1997). Trends for other
oral health conditions, such as periodon-
tal diseases, are more difficult to track
because of variations in the way these
diseases have been measured, but in gen-
eral the prevalence and pattern of dis-
ease is less serious than was believed ten
or twenty years ago. Overall, oral cancer
rates are declining, but certain site-spe-
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cific oral cancers are on the rise. In gen-
eral, the health of the nation, including
oral health, will continue to improve in
the coming decades. Greater awareness
of the health effects of lifestyle behav-
iors, such as tobacco and alcohol use, the
value of physical exercise, basic hygiene
and the role of diet, will contribute to a

(from around 280 million in 2000 to
around 330 million in 2020), the aging of
the population, increases in the numbers
of people with disabilities, and a rapidly
changing race and ethnic profile will re-
quire a dental workforce that is confi-
dent and competent to address both
routine and uncommon oral problems.

These ambitions are also expressed in the Healthy
People 2010, in which each health area, including
oral health, is laid out with specific goals and
timelines for achieving them.

generally healthier population with in-
creased life expectancy and increased ex-
pectations to their oral health care provi-
sion (Douglass & Sheets, 2000). These
ambitions are also expressed in the
Healthy People 2010 document (U.S.
Department of Health, 2000), in which
each health area, including oral health, is
laid out with specific goals and timelines
for achieving them.

The recently published Surgeon
General's report pointed out that oral
health is essential to the general health
and well-being of all Americans and can
be achieved by all Americans. However,
not all Americans are achieving the same
degree of oral health. In spite of the safe
and effective means of maintaining oral
health that have benefited the majority
of Americans over the past half century,
many among us still experience needless
pain and suffering, complications that
devastate overall health and well-being,
and financial and social costs that dimin-
ish the quality of life and burden Ameri-
can society. What amounts to "a silent
epidemic" of oral diseases is affecting
our most vulnerable citizens—poor chil-
dren, the elderly, and many members of
racial and ethnic minority groups. This in-
equality problem has further been stud-
ied by the General Accounting Office
(U.S. General Accounting Office, 2000)
and is of special interest, because of the
recent focus on access to dental care
from many professional groups.

From a demographic perspective,
the overall increase in the population

Dental professionals must be equipped
to manage the oral health effects of co-
morbidities and medications, interacting
more often with other health care pro-
viders, social service agencies, and institu-
tionalized patients.

From an economic and financial per-
spective the supply of and demand for
dental care determine the amount and
types of dental services provided, as
well as the geographic distribution of
dentists, the average income levels of
dental professionals, the financial strength
of dental practices and the number of
applicants to and graduates from dental
schools. The robust economy of the
past two decades has greatly benefited
the practicing dental community. The last
genuine economic contraction occurred
in 1991, and even that downturn was
brief and mild. The ensuing decade has
been one of uninterrupted prosperity
and steady growth. The present so-called
recession is still young, and its ramifica-
tions are uncertain. Dental markets have
adjusted to supply-side forces by reduc-
ing the number of new graduates and to
demand-side forces by changing the mix
of services provided in response to
changing disease patterns, and fee in-
creases have been moderate (Brown &
Lazar, 1998b). Overall, a smaller pro-
portion of overall economic resources
have been used to provide dental care
(Brown, Wall, & Manski, 2002; Wall,
Brown, & Mansld 2002). Based on the
American Dental Association workforce
models, the Future of Dentistry report

has provided compelling information
on the expected changes in the gender
composition of the profession and re-
lated productivity issues. Taking into ac-
count an anticipated increase in the num-
ber of women dentists (from around
14% to around 29% of the dental
workforce), and accounting for a larger
proportion of women dentists working
part-time, overall, the national supply of
dental services is likely to increase due to
enhanced productivity of the dental pro-
fession over the next two decades
(American Dental Association, 2001a;
2001b; Brown & Lazar, 1999).

The Education Mission
The ultimate goal for dental education is
to produce a dental professional, that is
able to effectively and empathetic-ally
promote oral health and diagnose, pre-
vent, treat, monitor, and evaluate oral,
dental, and craniofacial diseases in the
broadest context. The three main chal-
lenges that will be of importance in the
future dental education in order to
achieve this goal are how to ensure that
the dental curriculum provides the most
relevant and updated contents; how to
attract motivated and committed stu-
dents to study dentistry; and how to at-
tract motivated and committed faculty
members to teach in the dental school.
The Curriculum. The problem in

reforming dental education is not so
much achieving consensus on directions
for change but difficulty in overcoming
obstacles to change (Field, 1995). In
many ways, dental education has not
changed substantially since its early years,
when it essentially began as an appren-
ticeship and then evolved into an aca-
demic discipline with the establishment
of the first college of dentistry at the
University of Maryland over one hun-
dred and fifty years ago. In fact, in the
U.S.A., there is still a major emphasis on
technical training, which was exacerbated
by the call for a large manpower in-
crease in the 1960s. As a result, dental
education detoured from its broader
mission as a member of the university
community and it has only been in the
last twenty years that a refocus and a re-
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commitment as a part of the university
values, interests, and culture has been
demonstrated and been incorporated
into dental education (Haden & Tedesco,
1999).

There has been significant concern
that the dental curriculum and system of
clinical education, in particular, is not de-
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Commission on Dental Accreditation on
curriculum development—in spite of its
beneficial role in setting uniform stan-
dards—has also been to limit too ad-
venturous or untraditional curriculum
development. This external relationship
further complicates the situation at the
dental school, where conflicts may arise

In many ways, dental education has not changed
substantially since its early years, when it essentially
began as an apprenticeship and then evolved into
an academic discipline.

signed to take advantage of the explo-
sion in knowledge in biomedical science
and its application to the health of the
public. Although there are some ex-
amples of innovations in dental educa-
tion on a global scale that have the ca-
pacity to increase the assimilation of ba-
sic and clinical knowledge, most of the
dental education models are based on a
traditional approach to education. This
can be seen in the "2+2" model in
North America, in the European "3+2"
model or the stomatological "4+2" ap-
proach. In each of these systems, the ba-
sic and behavioral science courses con-
tinue to be perceived as hurdles over
which students must leap in order to
reach the clinical programs where there is
little opportunity to use basic science in-
formation to advance patient care and
treatment. One of my past mentors of-
ten claimed that changes in the dental
curriculum take at least ten to fifteen
years to materialize. This has been reiter-
ated by Valachovic (2000) who stated
that "the environment we live in today
was created ten to fifteen years ago. The
environment we create now will take ten
to fifteen years to realize." Without
doubt, the speed with which the average
dental curriculum has evolved from the
beginning of the 1990s, when the Insti-
tute of Medicine conducted their
"Crossroads" study to 2001, when the
American Dental Association published
its "Future" report, has been disappoint-
ingly slow. Possibly, the impact of the
dental profession itself through the

from demands that are considered rel-
evant from an academic perspective, but
irrelevant from a non-university perspec-
tive and vice versa.
A need for reform exists because

dental education must be responsive to
changes in current and projected disease
demographics, to advances in science
and technology, and to a changing soci-
etal culture affecting patient demand for
treatment (Bertolarni, 2001). Although
none of the many recent publications
dealing with future challenges in the den-
tal curriculum point to one single solu-
tion, the trends seem to be unidirectional,
comprising
• Broader connection between the

dental school and its biological or
medical counterparts in the university,
possibly within the structure of an
Academic Health Center,

• Integrated and flexible (individual-
ized) curriculum, preferably problem
based learning,

• Evidence-based teaching,
• Early patient contact,
• Increased use of technology, both in

relation to computer (Internet) based
curriculum materials, and in relation
to clinical training (simulation labora-
tory with computer monitoring and
feedback),

• Curriculum time for alternative uses,
such as research projects, extramural
projects, elective programs outside
the traditional dental school,

• Comprehensive clinical training in-
stead of strict discipline based train-

ing,
• Team approach involving dental stu-

dents in collaboration with allied den-
tal personnel, and

• How to balance the rapidly expand-
ing biological and technological and
esthetic demands with the increasing
need for community-oriented social
responsibility (Mandel, 2001).
These trends are not all encompass-

ing, and I have not considered possible
resource implications of these. One of
the problems of much new develop-
ment in the curriculum is that it is diffi-
cult to measure and generalize. For in-
stance, if the problem-based curriculum
works well in the University of Southern
California, does that mean that it will
work well in the University of North
Carolina? And if we want to know
whether one curriculum model works
more effectively than another, we may
realize that it is hard to ensure a com-
pletely controlled environment in the
dental school, and that the ideal evalua-
tion process may be compromised.
However, to the extent possible, future
developments should be exposed to in-
built evaluation processes that match our
basic tenets in evidence-based practice
(Coulter, 2001).

The Students. With regard to the
students, it is well documented that the
number of admitted students to dental
education has fluctuated over time and
with a decreasing trend. Overall, there
are two to three applicants per enrollee
position, and it is assumed that this will
not change much in the near future
(Valachovic, 2000). The gender distribu-
tion of the student pool seems to be
relatively stable, approximately 35%:65%
women:men. Over time, this will result in
an increase in women in the profession.
The impact of this trend has been ad-
dressed above. Although the overall per-
centage of minority students has in-
creased from 13% to 34% over the last
twenty years, the primary increase has
come from Asian/Pacific Islander stu-
dents, whereas the proportion of Black/
African American, Flispanic/Latino, and
Native American students has only
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shown a 2% increase in the same period
(Valachovic, 2000). The racial and ethnic
background of the dental students has
attracted considerable attention in the
dental community lately, because of its
ramifications for the dental school envi-
ronment and for the future diversity of
the oral health workforce and the faculty
members. Although no easy and effec-
tive solution seems to be at hand for the
future, both the Surgeon General's re-

and local university sources in order to
be successful and also address broad is-
sues, such as the disparities in salaries be-
tween private practice and university set-
tings, the substantial debt burden for
young graduates as they are on the verge
of choosing their future career, and early
recruitment at the K-12 level for dental
students and further for academic ca-
reers. Other concrete proposals to at-
tract and retain clinician/scientist faculty

There is every reason to expect that the accelerated
rote of scientific and technological advancement of
the recent years will continue into the next decade
and beyond.

port and the ADA Future of Dentistry
report have addressed the factors in-
volved.

The Faculty. Closely related to the
recruitment of a diverse student body is
the recruitment and retention of a quali-
fied and motivated faculty to sustain the
dental education mission. On the alleged
shortage of faculty at the dental schools
Haden, Beemsterboer, Weaver, &
Valachovic (2000) have expressed that
the shortage of dental school faculty is a
real and present threat to meeting the
goals expressed through the Surgeon
General's report, for dental schools and
their faculties are the very source of a
qualified oral health workforce and play
the central role in scientific advancements
for the improvement of oral health. The
Future of Dentistry report implies that it
would be helpful to know the accept-
able base-rate of dental faculty vacancies
and supports a study to substantiate the
assertion that over three hundred faculty
vacancies are fully funded at the present
time. Haden et al (2000) provide an ex-
cellent summary of the future actions
that are necessary to impact both short-
term (m-imediate to five years), midterm
(five to ten years), and long-term (ten to
fifteen years) strategies to recruit, de-
velop, and retain dental schools faculty. It
is characteristic that the suggestions com-
prise complex models, which depend on
resources from federal as well as state

have been promoted as well (Krebsbach
& Ignelzi, 1999).

The Research Mission
There is every reason to expect that the
accelerated rate of scientific and techno-
logical advancement of the recent years
will continue into the next decade and
beyond. Through research, dentistry has
improved its understanding of the
causes and sequelae of diseases and con-
ditions and their interrelationships. The
social, biological, and physical sciences
have evolved and begun to merge, fos-
tering an improved understanding of
human health. Through sophisticated
biotechnology research, science is map-
ping the human genome and gaining
knowledge of the organisms and mi-
crobes associated with such conditions as
dental caries, oral candidiasis and peri-
odontal diseases. Genetically engineered
animals and foods have become a reality,
and it is now possible to mimic nature by
applying biomimetics to design and fab-
ricate new drugs, tissues and organs.
With these developments come critical
ethical, legal, and social questions that
must be addressed.

Miniaturization and nanotechnology
provide additional tools contributing to
improved health care and communica-
tion. These technologies have tremen-
dous potential, particularly in connection
with optical laser systems and computer-

assisted informatics. Information tech-
nology is revolutionizing the teaching and
delivery of health care through virtual-re-
ality systems, telemedicine and teleden-
tistry, for instance letting a practicing den-
tist submit an x-ray via phone or com-
puter and receive specialist advice instan-
taneously. The Internet makes global
communications possible, increasing ac-
cess to information around the world,
breaking down national and other barri-
ers and accelerating the speed of com-
munication. Among other effects, these
new technologies are improving effi-
ciency in patient scheduling, referrals and
record keeping (Atkinson, Zeller, &
Shah, 2002). New technologies also are
changing traditional methods of dis-
seminating information through scien-
tific journals, books, and other docu-
ments. Increasing numbers of Ameri-
cans are using the Internet to seek health
information and make health care
choices. The decades ahead will witness
advances in science and technology as
yet unforeseen.

At its January 2002 meeting, the Ad-
visory Council of the National Institute
of Dental and Craniofacial Research
(NIDCR) among other things presented
future plans for its research priorities.
Among the topics listed were the fol-
lowing: applying biomimetics and stem
cell biology to orofacial tissue restora-
tion; model complex diseases; biofilms;
novel genes—craniofacial disorders; mo-
lecular anatomy and proteononics; mo-
lecular epidemiology—clinical genetics;
Sjogrens registry; and oral mucosal vac-
cination against HIV infection. In discus-
sion, one council member noted that
"the research enterprise is way ahead of
the troops" and others asked how much
of these topics would be covered in an
average dental school curriculum. With-
out doubt, advanced research must al-
ways be "way ahead" in order to be on
the frontline of development and in or-
der to "show the way." But the chal-
lenge remains that even advanced re-
search at some stage needs to be trans-
lated to non-researchers, be it practicing
professionals or the lay public.

The Future of Dentistry report
points out that within the next ten to
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twenty years, research will lead to new
biological therapies for use by dental
practitioners. Additionally, advances in
molecular diagnostic and imaging tech-
nology will likely enhance and facilitate
the detection and monitoring of dental
diseases. Thus, the dentist of the future
will need to have an understanding of
fundamental biology in order to provide
optimum patient care as novel treat-
ments become available for dental car-
ies, periodontal diseases, and other oral
disorders. Recently, Wright & Hart (2002)
have forcefully argued that as we move
into the post-genomic era and informa-
tion from the genome projects is put to
practical use, it will become increasingly
important for dental practitioners to un-
derstand human genetics and the rapidly
changing methods for selectively and ap-
propriately applying this newly acquired
and vast amount of information. The
critically important transfer of research-
based knowledge and technology to
practicing dental professionals has lagged
behind the expansion of the knowledge
base for the etiology of dental diseases
and methods of treatment. There is a
need to evaluate and improve the speed
and quality of information and technol-
ogy transferred from the laboratory and
other research settings to the public do-
main (ADA, 2001).

Another aspect of the research mis-
sion is the variability of research activity
among dental schools. This topic was in
focus at a recent NIDCR sponsored
conference of dental school deans, en-
titled "Conducting and Putting Science
into Practice: The Critical Role of the
Dental Schools." It became clear that (1)
research and scholarship has an impor-
tant role in dental education and prac-
tice; (2) considerable investments are
needed to meet workforce needs and
infrastructure requirements for basic and
clinical research; (3) recruitment and re-
tention of students and faculty into re-
search careers continue to be of serious
concern (as described above); and (4)
partnerships are necessary to enhance re-
search in dental schools. As a direct con-
sequence of this discussion, NIDCR has
approved in concept a Planning Award
for Research Infrastructure and Capacity
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Building, which has special significance
for a range of dental schools that has
very little or no research support from
NIDCR (using the so-called IDEA pro-
gram as a model, i.e., providing support
for states eligible for Infrastructure De-
velopment Enhancement Awards).
Other future oriented research actions to
support the research missions in more
dental schools comprise mid-career sup-
port programs for scholars and collabo-
rative research centers between tradition-
ally research active and inactive dental
schools. In general, there is a great future
potential for dental schools to initiate and
be involved in active research, and there
seems to be agreement that in order for
dental schools to be considered as con-
tributing to the central missions of the
university, they must have a research pro-
gram at a level comparable to or at least
approaching those seen in most medical
schools (Genco, 1999).

Service Commitment to the
Community
The "moment of truth" for the entire
dental education and research enterprise
is its ability to provide service to the
community at large and in particular to
the special risk groups in the population.
Although the goal of dental education is
to train and educate the dental practitio-
ners who will serve the community, in
the present context I will consider the
service provision in a narrow sense, i.e.,
the role of the dental school in the pro-
vision of dental services to the commu-
nity

In most societies, the dental schools
have either an implied or a directly de-
fined role as part of the primary health
care system to the population. Tradition-
ally, dental students must gain sufficient
clinical experience in a variety of techni-
cal procedures to become competent
entry-level practitioners qualified to
graduate and become licensed (Field,
1995). However, there are varied views
of the responsibilities of the dental
school by different individuals and
groups. To indigent patients, the student
dental clinic may be the only source of
care. Similarly, to politicians, a publicly

supported dental clinic may be a vehicle
for meeting the needs of the
underserved. The general dentist in the
community may view the faculty practice
plan as a good place to refer patients
with complex disease problems. To the
administration of a university or an aca-
demic health center, the outpatient dental
school clinic may be an intriguing costly
problem with revenue and cost aspects
very different from most medical out-
patient clinics, which are parts of a hos-
pital rather than part of a university bud-
get. These varied perspectives challenge
dental schools to clearly articulate the
value and requirements of their patient
care mission (Field, 1995).

It is interesting that the IOM "Cross-
roads" committee concluded (Field,
1995) that the dental schools had no
ethical or practical alternative but to
make their programs more patient cen-
tered and economically viable. Around
ten years later, the Future of Dentistry
report expresses that dental schools have
the potential to serve as a safety net for
the underserved without infringing on
the private market sector. This will re-
quire the dental school to have senior stu-
dents, postgraduate students, and faculty
providing care in community clinics and
practices located in disadvantaged areas.
Dental education must include cultural
competence and special knowledge and
skills to deal with these special popula-
tions. Such a view is consistent with the
increasing reali7ation described by both
the Surgeon General and by the Future
of Dentistry reports that there are seri-
ous access problems in the dental care
system illustrated by the fact that there
are twice as many children and young
adults without dental insurance com-
pared to medical insurance and for
adults older than eighteen years of age,
there are three times as many without
dental insurance compared to medical
insurance. Furthermore, an estimated
twenty-five million individuals reside in
areas lacking adequate dental care ser-
vices, as defined by Health Professional
Shortage Area (HPSA) criteria. Indeed, it
is fair to raise the question whether the
many expected scientific advances even
if they are translated into practical clinical
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approaches-will reach the people who
have the greatest need or whether such
advances may even deepen the prob-
lems of access to care. Without doubt,
the dental schools could play an impor-
tant role in the fulfillment of some of
the ambitions of equalizing the accessibil-
ity of dental care. There are obviously
very real financial issues that need to be
solved for the dental school in this re-
gard, but it is an exciting future challenge
to be charged with drawing up a real
and integrated addition to the dental care
delivery system and in the process pro-
vide a necessary patient service, provide
a relevant learning experience, possibly
utilize otherwise underutilized public re-
sources for oral health care, and thus,
contribute to the overall well being of
the population.

Conclusion
In conclusion, by 2020, society will expe-
rience many scientific and technological
breakthroughs, many triumphs over dis-
ease, diseases explained by specific ge-
netic factors, advances in bioengineering,
increased capacity to promote health,
and significant increases in life expect-
ancy. What remains uncertain is the op-
portunity to obtain optimal health pro-
motion and care for all people, appro-
priate cost containment, and optimum
health care delivery and to have the abil-
ity to manage the profound ethical, so-
cial, political, and legal issues that accom-
pany the anticipated "biology century"
(Slavkin, 1999).

The future role of an individual den-
tal school in the local community must
approach these many challenges by be-
ing proactive in establishing the salient
data basis for planning and implementa-
tion to address the concrete needs and
demands in its own community at the
same time as it actively participates in the
greater mission and objectives of its par-
ent university.

The future role of the dental school
as an institution in these endeavors is ex-
citing and challenging and the choices
made during the next couple of years

may contribute to the transformation of
the dental school of the last century into
the dental school of this century that so
many seem to wish for.
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Abstract

At chairside the dentist is obligated to act

primarily in the patients' interests, to

fully and honestly inform patients,

enable them to make their own

treatment choices, and provide

competent, continually improving care.

Dentists must also recognize that they

have a responsibility to reduce existing

barriers to access to care in their

communities. These long-standing

principles of health care practice have

found a new expression in the "Charter

of Medical Professionalism." The charter

is the work of an international

consortium that has reviewed the

Arthur L. Yeager, DMD, MMH

applicability of existing ethical standards

to the challenges facing 21st century

practitioners and has revised and

restated the fundamental principles of

ethical health care practice to effectuate

a code of conduct for the new century.

The author will review professional

ethics in the context of the historical

doctor-patient relationship, explore how

the transition to modern treatment

modalities has affected the professional-

patient relationship, and will appraise the

charter as a valuable resource in

redefining dental professionalism for the

future.

c c
• 
 he dental profession holds a

special position of trust within
society. As a consequence soci-

ety affords the profession certain privi-
leges that are not available to members

of the public-at-large. In return, the pro-
fession makes a commitment to society
that its members will adhere to high ethi-

cal standards of conduct. These stan-

Dr. Yeager lives in New
Jersey and can be
reached at alyeager©
aol.com.
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dards are embodied in the ADA Prin-
ciples of Ethics and Code of Profes-
sional Conduct (ADA CODE). The
ADA Code is, in effect, a written ex-
pression of the obligations arising from
the implied contract between the dental
profession and society" (American Den-
tal Association, 2001).

Although there is a sizable ethics lit-
erature for dental professionals to study
and reflect on, it is important for dentists
to understand that the ethical relationship
between patient and doctor is not disci-
pline-specific but is based on more uni-
versal, well-accepted principles such as
respect, honesty, caring, and fairness. As
a result, it is particularly useful to occa-
sionally look outside our own profession
to examine ethical standards that other
health professions are formulating
Of particular interest is the recently

drafted Charter of Medical Profession-
alism, created over the last several years
by an international consortium com-
posed of the European Federation of
Internal Medicine, the American College
of Physicians-American Society of In-
ternal Medicine, and the American
Board of Internal Medicine. The authors
of this report on professionalism have
focused their attention on health care in
the new century in a way that few others
have done to date; and there is much
that dental professionals can gain from
consideration of their work.

plines, a review of the origins of bioeth-
ics will be a useful introduction to the
concepts contained in the new charter.

Based on established philosophies of
patient care and doctrines of conduct
that have defined the interrelationship be-
tween doctors and their patients since
earliest recorded history, practitioners of
the healing arts have inherited and then
conveyed their professionalism to the
subsequent generations of caregivers.

While most authorities consider
Hippocrates (c.460-380 BC) to be "The
Father of Medicine" (Jones, 1923), pa-
pyrus records indicate that the practice
of medicine was formalized over two
thousand years earlier in ancient Egypt.
The first recognized physician was
Imhotep (c. 2725 BC). Hesy Re (c. 2600
BC) was chief of dentists and physicians
to the pyramid builders (McGrew,
1985). Their Egyptian contemporaries
spent years in arduous training in the arts
of interrogation, inspection, and palpa-
tion. Information was available on
anatomy, herbal pharmacology, pathol-
ogy, physical diagnosis, intestinal diseases,
ophthalmology, dermatology, gynecol-
ogy, veterinary medicine, the surgical
treatment of abscesses, tumors, frac-
tures, and burns. Dentistry was recog-
nized as an important surgical specialty
(Redford, 2001).

More is known of medicine in an-
cient Mesopotamia. The Law Code of

Without valid therapeutic options, the patients could
not act against their self-interest, act out of ignorance
of the consequences, fail to weigh consequences, or,
out of carelessness, fear, depression, irrationality, or
ignorance construct artificial barriers to a treatment.

A History of Medical Ethics
Before examining the main points of this
charter, however, it will be helpful to re-
fresh our memories on the history of
ethics in the healing professions. While
medical ethics has a recent literature
markedly larger than dentistry's, because
of the commonality of the two disci-

Hammurabi (c.1700 BC) includes several
early ethical references to the doctor-pa-
tient relationship and the liability of phy-
sicians who performed surgery. The
"Treatise on Medical Diagnosis and
Prognosis" (1600 BC) consolidated sev-
eral centuries of Mesopotamian medical
information. Data were efficiendy orga-
nized and demonstrated that these prac-

titioners possessed a remarkable ability
to observe, categorize, and document.
All diseases then recognized were care-
fully classified and described (Gurley,
1961).

Nonetheless, in the history of medi-
cine and the development of medical
ethics there has been no greater single in-
fluence than that of Hippocrates and the
Hippocratic tradition. The great physi-
cian practiced medicine on the Greek is-
land of Cos, built a medical school
there, and organized scientific medical
practice based on objective observation
and deductive reasoning (Lagese, 2000).

The legacy of Hippocrates is estab-
lished in two venues: first, the Hippo-
cratic Oath, an expression of a
physician's obligations and duties
(Temkin, 1967) and second, the Hippo-
cratic Corpus consisting of about sixty
treatises detailing considerable clinical ex-
perience, theories of disease causation,
epidemics, treatment of wounds, sur-
gery, the law, physician behavior, and re-
sponsibilities (Jones, 1923).

From the time of Hippocrates until
well into the 20th century, the association
between physician and sufferer was
rarely the product of the physician's ca-
pacity to cure illness, but centered on
the comfort derived from the attention
and concern of the doctor and his or
her ability to give informed advise about
the condition, the course of the disease,
and its prognosis. As recently as the first
third of the past century, the physician's
treatment continued to consist of work-
ing through the malady with the patient,
advising, and consoling. The doctor's
role was not unlike that of a knowing
clergyman to his parishioner, a bond
built more on trust and faith than on the
ability to actually change the course of
illness. It was a patently paternalistic rela-
tionship because it was the doctor who
understood the disease, the person, and
the family dynamics and who supplied
personal caring. At the time this repre-
sented all that could be done, and it was
certainly welcomed.
The Birth of Modern Medicine.

In March of 1942, Anne Sheafe Miller
was near death at New Haven Hospital
suffering from what was then a com-
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monly fatal streptococcal infection. She
had been in hospital for a month, was
often delirious, with her temperature
spiking to 107. All attempts to treat her
had failed. As she continued to slip in
and out of consciousness, her desperate
doctors were able to obtain a small
amount of an obscure experimental
drug and injected her with it. Her hospi-
tal chart, now at the Smithsonian Institu-
tion, registered a sharp overnight drop in
temperature, and according to The New
York Times, by the next day she was no
longer delirious and was soon eating
complete meals (Saxton, 1999).

Mrs. Miller's life was saved, as were
the lives of millions of others suffering
from bacterial infections, by penicillin,
the first, major, effective antibiotic. The
Times story went on to report that the
news of Mrs. Miller's complete, appar-
ently miraculous recovery spread rapidly
and inspired the American pharmaceuti-
cal industry to begin full production of
this new wonder drug.

With this single event, the practice of
medicine had, in that instant, profoundly
changed. It was no longer a knowing
and compassionate craft, primarily de-
pendent on a physician's ability to diag-
nose disease, his or her knowledge of
the probable course and outcome, and
the doctor's personal skill at offering aid
and comfort. On that day in March
1942, medicine had been transformed
into a modern science, an information-
based discipline, increasingly technocratic,
and progressively equipped with the
methodology and tools to effectively
treat and cure disease.

As a direct result, the historic relation-
ship between the treating professionals
and their patients also began to change.
When there were no alternatives, patients
had little choice but to obediently listen
and comply. Absent effective treatment
modalities, there were no separate risks
to consider, therapies to accept, refuse,
or to withdraw from. Dentists practic-
ing in the 1930s either restored teeth with
primitive, foot pumped drills capable of
350 rpm or extracted. By middle age,
the average American had already been
outfitted with complete maxillary and
mandibular, vulcanite dentures.
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Without valid therapeutic options, the
patients could not act against their self-in-
terest, act out of ignorance of the con-
sequences, fail to weigh consequences, or,

liable for failing to obtain adequate in-
formed consent from patients (Faden,
1986; Mohr, 1905; Schloendorf, 1914;
Canterbury, 1972) and by successes in

The folksy familiarity of the Norman Rockwell physi-
cian is gone, replaced by professional expertise and
efficiency on the one side and a more independent
and frequently better-informed patient on the other.

out of carelessness, fear, depression, irra-
tionality, or ignorance construct artificial
bathers to a treatment. Lacking a
method of prolonging life, there was no
conflict as to the quality of the life to be
continued.

Today there are viable alternatives.
The comatose can be kept alive (some-
times indefinitely) on life support or the
tubes can be removed. Birth defects can
be detected early in pregnancy and inter-
ception considered. Organs of a de-
ceased can be donated for transplanta-
tion or permission can be denied. Che-
motherapy and radiation can be insti-
tuted, continued or withdrawn. Ad-
vanced directives can demand that under
certain defined circumstances, life sup-
port not be initiated. And almost daily,
newly developed therapies engender
ever more choices. The "best" care is
now available from better-trained, bet-
ter-informed, more skilled, and increas-
ingly speciali7ed doctors.

In addition to these changes in health
care practice, the concept of an increas-
ingly autonomous patient was not an im-
portant consideration to the established
practitioner a half-century ago. To some
practitioners the abrupt change in pro-
fessional-patient relationships that has
taken place in the last thirty to forty years
is downright shocking. The role of doc-
tors solely as authority figures has corre-
spondingly weakened. The folksy famil-
iarity of the Norman Rockwell physician
is gone, replaced by professional exper-
tise and efficiency on the one side and a
more independent and frequently better-
informed patient on the other.

Ethics During the Transition. Ini-
tiated by court decisions finding doctors

the feminist, civil, and gay rights move-
ments and reinforced by the abundance
of medical information available in the
media, the growth of patient empower-
ment was inevitable.
On the other hand, given the magni-

tude of medical information currently
available and the quantity of new data
being generated, it might be supposed
that today's patients would be over-
whelmed by the complexity of medical
care, and, as a result, be forced to place
greater reliance on their doctor. It might
even be anticipated that paternalistic be-
havior by physicians would be enhanced
at the expense of patient autonomy.

Actually, the very opposite has oc-
curred. As medicine became more and
more complex and the variety of treat-
ment choices increased, a concomitant
change in the doctor-patient relationship
occurred. Because more information
was avaibble to patients, their knowl-
edge of disease increased. Better able to
understand the choices available, they in-
creasingly aspired to take control of the
course of their own treatment. As pa-
tient involvement grew, an equal and
correlative adjustment in the role of the
physician took place.

Paradoxically, it was only when medi-
cine became truly efficient in its ability to
scientifically control disease and prolong
life that this paradigm shift occurred.
Medical care, by becoming more and more
technocratic, served to "medicalin" treat-
ment and caused physicians to increasingly
run the risk of being viewed as only techni-
cians perfunctorily servicing the particular
needs of their patients.

To the average practitioner, accus-
tomed to wide authority and almost
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complete control the new doctor-patient
relationship model was most difficult to
accept. As a result, the past fifty years
have produced a massive literature in
bioethics and a flood of pronounce-
ments by professional organizations
elaborating principles of ethics and
codes of professional conduct to pro-
vide guidance to health professionals
during this difficult transition from the

February 2002. In the document the
consortium members explain that
throughout the industrial world, political,
legal, and economic forces were chal-
lenging medical professionalism and the
duality of the doctor-patient relationship.
They also support the view that ethical
patient care embodies principles that are
universally applicable and are common
to all modern world practitioners who"

As the twenty-first century commences, there is now
general acceptance that the ideal is a cooperative
partnership between doctor and patient in treatment
decision-making.

paternalism of the past. Ozar and Sokol
point out that these pronouncements de-
fine the dentist's specific obligations as
professionals (Ozar, 1994). Rule and
Veach list, in order, respect for patient
autonomy, nonmaleficence (do no
harm), beneficence (do good), and jus-
tice as dentists' responsibilities (Rule,
1993). Garrett, Baillie, and Garrett iden-
tify autonomy and informed consent,
beneficence and nonmaleficence, distri-
bution, confidentiality and truthfulness as
basic principles of ethical practice
(Garrett, 1998). The Principles of Eth-
ics and Code of Professional Conduct
of the American Dental Association
closely follows these formulations
(ADA, 2001).

Charter on Medical
Professionalism
As the twenty-first century commences,
there is now general acceptance that the
ideal is a cooperative partnership be-
tween doctor and patient in treatment
decision-making. Emphasis is placed on
the autonomy of the patient and on sci-
entifically demonstrable evidence as the
basis for patient care.

Understanding that the time has ar-
rived to review the ethical principles of
practice, an international consortium was
established. After several years of study,
its final report, called the "Charter on
Medical Professionalism," was issued in

... share the role of healer, which has
roots extending back to Hippocrates"
(Medical Professionalism Project, 2001).
Reuters News of London reported that
the charter was "... a new professional
code of conduct" and "... An update of
the nearly 2500 year-old Hippocratic
oath designed to help doctors meet the
needs of patients in the 21st century"
(Reuters, 2002).

The charter's expression of profes-
sionalism is based on three fundamental
principles of practice followed by the ten
specific responsibilities required to effec-
tuate an ethical practice and summarized
below. For those interested in the com-
plete document, the charter can be
found in either the Annals of Internal
Medicine, 2002, volume 136 or Lancet,
2002, volume 359. The complete work
is also available on the Internet at either:
• ww. annal s. org/is sue s /v136n3/ full/

200202050-00012.html or
• image.thelancet.com/extras/

10522web.pdf.
What follows in some detail is a

comprehensive review of the contents
of the charter.

Fundamental Principles. Principle
of Pninag of Patient We/fare: Foremost is
dedication to serving the interest of the
patient, uncompromised by market
forces, societal pressure, and administra-
tive demands.

Principle of Patient Autonomy: There
must be unequivocal respect for patient

autonomy. Paramount is the patient's in-
formed decision making concerning
their care. Choice must be based on
honest information and is to be re-
spected and followed so long as the
treatment decision conforms to ac-
cepted standards of practice and stan-
dards of ethically appropriate care.

Principle of Social Justice: Every effort
should be made by the profession to
eliminate unfair distribution of health
care resources and to eradicate discrimi-
nation based on race, gender, social, or
economic status, ethnicity, religion, or any
other social category.
A Set of Professional Responsi-

bilities. Commitment to Professional Compe-
tence: Professionals must engage in life-
long learning to maintain their knowl-
edge and clinical skills. In addition, the
profession itself has specific responsibil-
ity to provide the means to ensure that
all of its members are competent.

Commitment to Honesty with Patients:
Doctors must be sure that patients are
honestly informed before treatment is
consented to and after treatment has oc-
curred. While knowledge of every de-
tail is not required, they must be the ulti-
mate determiners of the course of
therapy. When errors that injure do oc-
cur, failure to promptly inform the pa-
tients seriously compromises patient and
societal trust. Reporting and analyzing
these mistakes provides the basis for ap-
propriate prevention and improvement
strategies and for appropriate compen-
sation to injured patties.

Commitment to Patient Confidentiality:
Maintaining the trust and confidence of
patients requires appropriate safeguards
to disclosure of patient information, in-
cluding discussions with persons acting
on a patient's behalf. Confidentiality is
more pressing now than ever before due
to the widespread use of electronic in-
formation systems for compiling patient
data and an increasing availability of ge-
netic information. Occasionally, confi-
dentiality must yield to overriding con-
siderations in the public interest (for ex-
ample, when patients endanger others).

Commitment to Maintaining Appropriate
Relations with Patients: Given their inherent
vulnerability and dependency, patients
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should never be exploited for any sexual
advantage, personal financial gain, or
other private purpose.

Commitment to ImpnwinL,Quali# of Care:
In addition to maintaining clinical com-
petence, doctors must strive with other
professionals to reduce medical error, in-
crease patient safety, minimize overuse
of health care resources, and optimize
the outcomes of care. Doctors must
also actively participate in the develop-
ment of better measures of quality of
care and the application of quality mea-
sures to routinely assess the performance
of all individuals, institutions, and sys-
tems responsible for health care delivery.
Both as individuals and through their
professional associations, they must assist
in the creation and implementation of
mechanisms to encourage continuous
improvement in the quality of care.

Commitment to Improving Access to Care:
The availability of uniform and adequate
health care is the objective of all health
care systems. Professionals must strive in-
dividually and collectively to reduce bar-
riers to equitable health care based on
education, laws, finances, geography, and
social discrimination. This commitment
to equity entails the promotion of public
health and prevention, as well as public
advocacy without concern for the self-
interest of the doctor or the profession.

Commitment to a Just Distribution of Fi-
nite Resources: While meeting the needs of

Issues in Dental Ethics

appropriate allocation of resources re-
quires scrupulous avoidance of superflu-
ous tests and procedures. The provision
of unnecessary services not only exposes
one's patients to avoidable harm and ex-
pense but also diminishes the resources
available for others.

Commitment to Scientific Knowledge: The
professional's contract with society is
based on the integrity and appropriate
use of scientific knowledge and technol-
ogy. Practitioners have a duty to uphold
scientific standards, to promote research,
to create new knowledge, and to ensure
its appropriate use. The profession is re-
sponsible for the integrity of this knowl-
edge, which is based on scientific evi-
dence and clinical experience.

Commitment to Maintaining Trust bl
Managing Conflicts of Interest. Professionals
and their organizations have many op-
portunities to compromise their profes-
sional responsibilities by pursuing private
gain or personal advantage. Such com-
promises are especially threatening in the
pursuit of personal or organizational in-
teractions with for-profit industries, in-
cluding equipment manufacturers, insur-
ance companies, and pharmaceutical
firms. Practitioners have an obligation to
recognize, disclose to the general public,
and deal with conflicts of interest that
arise in the course of their professional
duties and activities. Relationships be-
tween industry and opinion leaders

In addition to maintaining clinical competence,

doctors must strive with other professionals to reduce

medical error, increase patient safety, minimize

overuse of health core resources, and optimize the

outcomes of core.

individual patients, professionals are re-
quired to provide care that is based on
the wise and cost-effective management
of limited clinical resources. They should
be committed to working with other
practitioners and payers to develop
guidelines for cost-effective care. The
doctor's professional responsibility for

should be disclosed, especially when the
latter determine the criteria for conduct-
ing and reporting clinical trials, writing
editorials or therapeutic guidelines, or
serving as editors of scientific journals.

Commitment to Prvfessional &pans,' bili ti es:
Professionals are expected to work
collaboratively to maximize patient care,

be respectful of one another, and par-
ticipate in the processes of self- regula-
tion, including remediation and discipline
of members who have failed to meet
professional standards. The profession
should also define and organize the edu-
cational and standard-setting process for
current and future members. There are
both individual and collective obligations
to participate in these processes. These
obligations include engaging in internal
assessment and accepting external scru-
tiny of all aspects of their professional
performance.

Discussion
While the existing literature in dental eth-
ics and health care ethics broadly ad-
dresses many of these same themes, as
do the codes of ethics of most health
care professional organizations, the char-
ter offers a valuable restatement and re-
structuring of the ethical principles of
health care practice. Emphasis is signifi-
candy altered with the shifting of the
usual central role of the practitioner to
the primacy of the patient and the stress-
ing of the professional's obligation to so-
ciety. For example, the charter envisions
social justice and elimination of unfair
distribution of health care to be one of
its three basic principles. In contrast, the
concept of equitable access to care is not
even mentioned in the ADA's Code of
Ethics.

Recognizing that in the near future the
health professions will encounter ever in-
creasing challenges and frustrations, this
forward-looking document establishes in
response, a new, activist professionalism,
that aims to address shortcomings of
our existing health care system and to
rectify its perceived inequities. In particu-
lar because practitioners' values are fac-
ing an ever more questioning and suspi-
cious society, advancing the patient's in-
terests to paramount and expressing
dedication to social justice will serve to
effectively refute those who now con-
front the health professions. In their for-
mulation of the charter, the framers rely
on three fundamental principles to ex-
press themes common to all of the
healing arts: the patient's welfare, the
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patient's autonomy, and the profession's
obligation to promote social welfare.
The principles are simple and direct.

Primacy of Patient Welfare. As
early as 1991, The Harvard Medical
Practice Study concluded, "There is a
substantial amount of injury to patients
from medical management, and many
of the injuries are the result of substan-
dard care" (Brennan, 1991). A study by
the highly respected Institute of Medi-
cine, a branch of the National Academy
Sciences reported: Health care in the
United States is not as safe as it should be
— and can be. At least 44,000 people,
and perhaps as many as 98,000 people,
die in hospitals each year as a result of
medical errors that could have been pre-
vented, according to estimates from two
major studies. Even using the lower esti-
mate, preventable medical errors in hos-
pitals exceed attributable deaths to such
feared threats as motor vehicle wrecks,
breast cancer, and AIDS (Institute of
Medicine, 1999).

According to the Joint Commission
on Health Care Organizations, since
1998 the number of operations per-
formed on the wrong surgical sites or
wrong patients has increased dramati-
cally in the United States (Joint Commis-
sion, 2001). The Chicago Dibune reported
that in hospitals, meticulous hand wash-
ing alone could prevent the deaths of up

periodontal disease, inaccurate orth-
odontic diagnosis, and faulty treatment
plan do occur. If such mistakes happen
just once or twice a year per dentist, the
result would total over 200,000 errors
annually.

Patient Autonomy-Informed Con-
sent. Respect for the patient requires
that prior to treatment they receive hon-

being based on scientific evidence or de-
pendant on the individual needs of the
particular patient under treatment. When
patients present for periodic visits, usu-
ally at six-month intervals and prior to
inspection by the treating dentist, it is of-
ten routine to have a hygienist perform
dental prophylaxis and to take several ra-
diographs. In reality, not everyone needs

In a like manner, many procedures are performed in
the dental office out of habit and personal prefer-
ence rather than being based on scientific evidence
or dependant on the individual needs of the
particular patient under treatment.

est and accurate information. Unfortu-
nately, the efficacy of many of today's
commonly used medical procedures is
being questioned. Evidence justifying the
effectiveness of routine mammography
is in question (Kolata, 2002). An interna-
tional panel of experts found that a
standard hormonal replacement therapy
for postmenopausal women did not, as
widely represented, "... Prevent or miti-
gate heart disease, Alzheimer's, severe de-
pression, bone fractures from os-
teoporosis, and urinary incontinence"
(NY Times, 2002). Research supporting

A survey of expert physicians who write the clinical
guidelines for treating medical conditions revealed
that almost nine out of ten have financial ties to the
pharmaceutical industry and that most of these
connections are not disclosed.

to 20,000 patients a year from in-house
infections (Berens, 2002). While a search
of the literature does not reveal similar
studies addressing errors in the dental of-
fice, it is not unreasonable to suggest that
mistakes such as restorative opening into
or extraction of the wrong tooth, me-
chanical pulpal exposures, unwarranted
endodontic care, missed diagnosis of

the use Celebrex and Vioxx, the more
expensive medications prescribed to
treat arthritis, supposedly because of
fewer gastrointestinal complications, has
been found to be flawed and no such
advantage is evident (Juni, 2002).

In a like manner, many procedures
are performed in the dental office out of
habit and personal preference rather than

a prophy and bite-wings that often,
while others may require visits more fre-
quently. Decay barely to the D-E junc-
tion in a forty year-old caries free person
is very different from the same lesion in
a twelve year-old with rampant decay.
A survey of expert physicians who

write the clinical guidelines for treating
medical conditions revealed that almost
nine out of ten have financial ties to the
pharmaceutical industry and that most
of these connections are not disclosed
(Chouciry, 2002). Prestigious dental jour-
nals include "scientific" supplements
paid for by dental product manufactur-
ers almost exclusively featuring the
company's products.

Principle of Social Justice. While
there are more practicing dentists than
ever in the United States, and there are
more patients seeking dental care, there is
a critical shortages of dentists in the
Plains as well as less populated sections
of northern New England and the fast-
growing suburbs of the southwest. Ac-
cording to Dr. David Born, professor
and director of the division of health
ecology at the University of Minnesota
Dental School, "Overall oral health is go-
ing to deteriorate" (Wilogren, 2002).

Recent stories describe a number of
physicians are now operating and fran-
chising "concierge" or "boutique" prac-
tices featuring such amenities as twenty-
four hour cell phone access, same-day
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appointments, and house calls and are
charging up to $20,000.00 per year per
family over and above treatment costs
(Belluk, 2002). How different are these
practitioners from dentists who inflate
fee schedules to maximize their personal
incomes, insisting that they cannot render
"quality care" unless properly reim-
bursed? As a profession, are we not
concerned that vast areas of are nation
are increasingly underserved and that a

Issues in Dental Ethics

he Greek phrase is, "askein peri ta
nosemata duo: wphlein e me blaphen.")
(Morrison, 1998). Obviously, what
Hippocrates had in mind was that physi-
cians are there to help the patients, but if
they are unable to help, the doctor
should take care not to harm.

The significance of the distinction
cannot be overlooked. If a modern
practitioner believes that treatments are
ethically acceptable so long as they "do

If a modern practitioner believes that treatments are

ethically acceptable so long as they "do no harm" to

the patient, then it follows that ineffective therapy is

morally permissible.

majority of practicing dentist will not
participate in their states' Medicaid pro-
grams?

Missing-Do No Harm. Thank-
fully, the charter has finally discarded the
outdated and much abused principle of
nonmalefecence ("to do no harm").
Many believe (incorrectly) that the con-
cept has its origin in the Hippocratic
oath. The Latin phrase, Primum non nocere
(above all else, do no harm), is fre-
quently cited and believed to be a major
component of the oath. The phrase
does not appear in the oath. The confu-
sion may have arisen from the fact that
during the time of Hippocrates, physi-
cians could be used to administer (for a
price) fatal potions to dispatch certain
unwanted individuals to the afterlife.
Hippocrates strongly disapproved of
these Hellenic hit men and did include in
the oath the phrase, "I will neither give a
deadly drug to anybody if asked for it,
nor will I make a suggestion to this ef-
fect."

Further, it is likely that "do no harm"
is a distorted phrase that has been taken
out of context. According to John
Morrison, MD, a physician and scholar
of Greek antiquity, the phrase is not
from the Oath but from the Hippocratic
Corpus, "Of the Epidemics," Book I,
section 11, 5 which states, "Practice two
things in your dealings with disease: ei-
ther help or do not harm the patient"

no harm" to the patient, then it follows
that ineffective therapy is morally per-
missible. Over-treatment, superfluous
tests, and unneeded procedures would
also be justified so long as no harm re-
sults. Since a profession that foolishly
clings to such a concept will ultimately
face a justified storm of public indigna-
tion, the charter calls on doctors to
"scrupulously avoid" such practices.

Conclusions
Unfortunately, many in the forefront of
health care leadership seem to be oblivi-
ous to the escalating societal challenges
that threaten our professional values. In
their millennium issue, the editors of the
prestigious New England Journal of Medi-
cine commented: "It is hard not to be
moved by the astounding course of
medical history over the past thousand
years. No one alive in the year 1000
could possibly have imagined what was
in store. Furthermore, medicine is one
of the few spheres of human activity in
which the purposes are unambiguously
altruistic—in itself, a remarkable achieve-
ment" (New England Journal of Medicine,
2000). Such unfortunate self-aggran-
dizement evidences an appalling lack of
sensitivity to the realities of the 21st cen-
tury embodied in calls for patient pri-
macy and the need for equitable access
to health care.

The charter is a refreshing and wel-
come response to the New England

Journal's naivete. Our own profession
would do well to reflect carefully on the
Charter on Medical Professionalism as it
looks forward to the new century be-
fore us.
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Measured Success

Abstract

Some practices "wing it," some pick out-

comes after the fact in order to look

good. But neither of these approaches

creates much confidence that next year

will be okay, let alone better. Using mea-

surement to improve practice requires

understanding the interplay among mis-

sion, vision, core values, key success fac-

tors, and performance indicators. Com-

bined intelligently, these five elements

drive strategic planning and budgeting.

They also lead to monitoring progress

toward success. This is best done with a

balanced scorecard that includes leading

and lagging indicators of mission and vi-

sion. Indicators should be sampled to

represent the practice and monitored

against targets to propel the practice to-

ward success.

T
he characteristics of some den-
tal practices are well under-
stood by their owners. They

know how much income is generated
by various insurance plans, how much
inventory is likely to become obsolete
before being used, when the payback
time will be reached for the new air
abrasion unit, and what proportion and
what types of patients decline, delay, or
scale back offered treatment plans.
Other practices "float." They get along
fine because the economy is good.
When talking to colleagues, such dentists
can come up with reasonable sounding

David W. Chambers, EdM, MBA, PhD, FACD

answers to specific questions about the
health of the practice—although some-
times the responses are years out of date
or largely fabrications chosen to reflect
an assumed norm or create a desired
impression. Sometimes numbers are
chosen after the fact to justify a ques-

core values, and stretch objectives. Stra-
tegic planning is out and incremental
planning is in. Enron and WorldCom
have shaken up the rock solid founda-
tion of accounting, and there are even
new contenders for the most beautiful
bottom line, such as economic value

The character of an organization and its future can
often be read from the list of things it measures on a
regular basis.

tionable action or create a positive im-
pression. Intuition and "gut feeling"
work very well in good times. A few
dentists are simply afraid to keep score
in any intellectually honest fashion be-
cause they are afraid they may not be
winning.

This article is for dentists who enjoy
precision in running their practices as
much as they enjoy the precision of a
well-make crown. It is not about picking
winners and losers or meeting some-
body else's standards. It is about getting
control, increasing understanding, and us-
ing numbers to make sure that the prac-
tice is healthier next year than it is today.

Landmarks
As my great aunt used to say, "You don't
lose weight just because you buy a bath-
room scale, but it certainly helps."

Crafting statements about who you
are and what you want to become is
fashionable now in business circles.
There's a lot of talk about lean structures,

added (EVA) and activity based costing
(ABC).

Don't get excited—the fundamentals
still apply. Table 1 defines the essential
vocabulary for talking about how orga-
nizations such as a dental practice get
better. There are also some examples to
help make things easier.

Mission Statement. The mission
statement answers the question, "Why
does this particular organization exist?"
It's the organization's business card—it
lists the essentials and creates a favorable
first impression. Mission statements
should meet the following criteria: (a)
state the most important things the orga-
nization does, (b) define the organization
as being unique, (c) be inspirational and
memorable, and (d) be brief (remem-
ber, it is a business card, not a resume).
The mission of American College of
Dentists is "Promote excellence, ethics,
and professionalism in dentistry." Al-
most all of the programs of the College
promote this mission and it is the only
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professional organization that defines it-
self this way. The mission is inspirational
and it is short and clear enough to be
quoted from memory.

Missions are normally written by a
single individual who is the leader or is

Table 1. The

Concept

Mission

among the leadership group in the orga-
nization. Consultants are of little help.

Vision. Organizations are moved by
vision. Research on individuals who have
achieved conspicuous success in their
lives reveals a common theme of setting
distinct and realistic goals.

Typically, organizations set their vision
statement five years in to the future. Vi-
sion statements are more detailed than
mission statements are and they typically
run from twenty-five to fifty words of
very specific and concrete language.
Watch out for the clichés. "Number one

Language of Measured Organization Success.

Purpose Examples

Define why organization exists We make your family smile

XYZ offers patients choices of the most current

technology and the latest science for oral

health

Our office helps you keep your teeth for life

Vision How the organization will look Our office will move from an emphasis on re-

five years from now pairing the damage of oral diseases to manag-

ing the risks associated with disease. We will

incorporate (a) a full range of diagnostic assess-

ment; (b) surgical, chemical, and counseling

treatments; (c) comprehensive monitoring and

management of patients; and (d) a coordinat-

ed team approach. We will use information

technology in diagnosis, record keeping, and

decision support.

Core Values

Key Success

Factors

Expected behavior and

orientation of the practice

Critical few determinants of

practice success

Performance Representative samples of the

Indicators organization's vital signs

Patients come first

Maximize the dentist's take home

Freedom of choice for patients and pro-

fessionals

Admit mistakes, correct them, and learn

We are glad to see you

General and local economy

Age and health of patient pool

National trends in financing health care

Evolving dental technology

Changing oral disease patterns and desires

Accounts receivable

Hours of CE courses

Rework
Unfilled chair time

New procedures added in past year
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provider ...," "employer of choice,"
"innovative leader ..." say everything
and nothing. A good vision statement
should prompt the reaction, "Yes, that's a
better picture of what I am capable of
achieving and it is something I am pre-
pared to work toward."

Vision statements are not committee
work. This is something for top leader-
ship, supported by large amounts of
consultation and expert input.

Core Values. These speak to the
way things are done. An office might be
friendly, professional, upscale, or effi-
cient. A place where every member of
the dental team achieves career fulfill-
ment might be a core value. Using the
latest technology could be a core value,
but following only well-established pro-
cedures could be an alternative. Some
practices value open communication,
others emphasize fiscal integrity, while yet
others operate to maximize the dentist's
personal income.

Organizations generally have between
six and eight core values. Each practice
will have a unique set, but they should be
consistent, and they should be part of
the daily life in the office. Core values are
the touchstones of decision-making. A
sure sign they are operational is occa-
sional surprise. For example, a front
desk staff member might say, "Are you
sure we want to reappoint all those pa-
tients to free up your Thursday after-
noon so you can meet your college
classmate?" or "We had better make

Leadership

they are called levers, but the point is that
the success of any organization is depen-
dent on only a handful of critical factors.
Organizations that succeed stay close to

should keep a chart for their own health.
One obvious example is the balance in
the checkbook. But that should not be
the only measure. The character of an

Organizations that succeed stay close to their key
success factors and avoid flights into the irrelevant.

their key success factors and avoid flights
into the irrelevant. If the office is depen-
dent on an adequate number of patients
with discretionary income to choose op-
timal treatment plans, all related deci-
sions become important. If the decor
and reading material in the office is not
one of the five or six top determinants
of success, pay attention to something
else.

Identifying key success factors is a
delicate art. It involves wisdom more
than expertise. Reading widely, talking to
colleagues, seeking out the experts, and
being aware of everything going on in
the office are all part of the process. But
in the end, all of the borrowed advice
and formulas must bow down to per-
sonal judgment. Identifying key success
factors also benefits from self-aware-
ness. It is human nature to exaggerate the
degree to which our affairs depend on
our own efforts. Real success comes
from acknowledging the powerful influ-
ences on our lives and working with
them. Almost all key success factors are
outside the dentist's office.

But in the end, all of the borrowed advice and
formulas must bow down to personal judgment.

certain we have good emergency cover-
age because 'being there for our patients'
is one of those things that makes our
practice special."

The list of core values is one docu-
ment that should be developed with the
broadest possible input. This is worth
many staff meetings, and everyone's
voice matters.

Key Success Factors. Sometimes
these are called drivers and sometimes

Performance Indicators. There has
to be some way of monitoring the vital
signs of a dental practice or any other
organization. Sometimes the indicators
are called performance metrics, or tar-
gets, or outcomes, or goals and objec-
tives. Regardless of their names, healthy
organizations have predetermined indi-
cators that are checked regularly to en-
sure stability and to guide growth. Prac-
tices keep charts on patient health: they

organization and its future can often be
read from the list of things it measures
on a regular basis.

Goals and objectives fall into this cat-
egory. Objectives describe outcomes in
sufficient detail for others to determine
whether they have been reached. They
are usually quantitative because that is the
easiest way to ensure agreement There is
always a date by which objectives are to
be reached. Goals are open-ended ob-
jectives. They create an expectation about
which direction things will be going but
no commitment about destinations or
anticipated arrival. Stretch objectives are
audacious performance targets. Their
purpose is not the satisfaction of prov-
ing one can think big, it is to force indi-
viduals to reorganize their approach to
work because the stretch objective can-
not be achieved by working harder.

Performance indicator's are samples
of the organizations health and growth:
they are not the definition. Some people
resist measuring their own or their
organization's performance because they
can not find any single measure or any
reasonable combination of several mea-
sures that completely defines everything
they are looking for. That's a little like es-
chewing perio probing on patients be-
cause six measures per tooth may still fail
to detect some bone loss. Selecting the
right performance indicators is not an
easy task, and this process will be dis-
cussed in detail in the section below on
balanced scorecards.

Setting goals and objectives should
never be delegated entirely to individuals
who will be performing the work.
Don't ask the hygienist how long each
appointment should be. Don't ask the
staff what the optimal inventory of sup-
plies is. A collection of such goals does
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Table 2. Example of a Budget Planning Sheet for Investing in Achieving the Practices Vision.

Initiative Dollars Time Technology Know How Authority

Move off insurance <$30K> 1st yr-2 hrs/wk Redesign books 40 hrs of CE Front desk

Close office

Saturday

<$25K>

net

40 hrs [none] Rescheduling Front desk

Expand hygiene

etc.

etc.

$5K 1 hr / wk Minor equip Trg for staff Decision
making

Totals

not describe an organization: it is a
hodge-podge of individual wishes and
an invitation to compete for resources.
Choosing performance indicators and
setting realistic levels is always a three-
way conversation. The leader articulates
the overall direction for the organization
and ensures coordination among the in-
dicators. Those responsible for achieving
the indicators state what is possible and
what is important for their own personal
growth. The third party is external to the
organization. It is the average level of
performance achieved by similar organi-
zations, economic and demographic
trends, information about new equip-
ment and ways of working, and best
practices benchmark data from out-
standing comparable practices. These
data require some effort to assemble,
but anyone who tries to set levels of
performance in a vacuum or based on
wishful thinking gets exactly what they
deserve—a free-floating organization.

Strategic Planning
Let's put the five elements in Table 1 to-
gether to see how they work to improve
organizations such as dental practices.
The mission statement and core values
provide stability and identity. The vision
statement provides imputes for change.
The need for constant realignment with
key success factors also stimulates

change. Both faithful execution of the
mission and progress towards the vision
are guided and monitored through per-
formance indicators.

When these elements work together
in a dynamic fashion, they produce three
results: (a) a strategic plan, (b) a budget,
and (c) a balanced scorecard.

Planning identifies the activities that
will change an organization. It is the map
that makes clear what actions need to be
taken. If the organization is out of bal-
ance with its mission some changes will
be needed to correct the problem. Vi-
sion statements beg for such plans. When
plans are large and general, they are re-
ferred to as strategy, and when they are
limited in scope and time and when they
are reactive to unforeseen circumstances,
they are called tactics. I have discussed
the process of strategic planning in a pre-
vious leadership column (1996, Number
3). The newest thinking on the topic
places emphasis on clear alignment with
the handful of most powerful influences
on the organization and remaining faith-
ful to one's identity. As organizations
move from what they are to what they
want to be, they must honor the key suc-
cess factors and their core values.
A second result of planning is a bud-

get. Budgeting means differential invest-
ment of resources in various activities
designed to improve the organization. It

is sometimes confused with the process
of finding funds to cover costs—a pro-
cess so retrograde that it deserves a
name like "making ends meet." Each
plan needs a budget. Budgeting is a large
enough topic to deserve its own treat-
ment in a leadership column, but the
quick and dirty approach is to list each
of the plans for a coming year on a
piece of paper. Make four columns to
the right of each plan and label these col-
umns "dollars," "time," "technology,"
"know how," and "authority." Fill in the
five columns for each plan, being as
honest as possible.

If the plan is to have one of your
auxiliaries provide expanded services to
patients, the resources invested could in-
clude new equipment and even slight
modifications to the office routine and
formal training for staff That means
there will be cash outlays to be recorded
in the dollars column and there will be
time involved for the dentist setting up
such a program, supervising the training,
and monitoring progress. Don't forget
the final column: a private agreement
must be reach with the auxiliary given
new responsibilities redefining his or her
role and what can reasonably be ex-
pected from others in the office. Chang-
ing authority in the office can be a huge
cost, but assigning responsibility without
authority is often more expensive yet.

64 Volume 69 Number 3



After the columns have been com-
pleted for each plan, they should be
summarize on a new sheet of paper.
The total of all costs, time, etc. can rep-
resent a significant investment when con-
sidered together. Often times, more re-
sources are needed to achieve our
dreams than we have available. Proceed-
ing with inadequate resources is dumb It
will lead to frustration, lying about re-
sults, and making excuses. Since it is hu-
man nature to overestimate the resources
available, the best strategy is to rethink
the plan to drop out some nice but not
essential improvements and to spread
out the timeline for achieving some of
the more important ones.

The dentist whose budget is shown
in Table 2 may rethink the strategy. The
practitioner is getting a little time and
freedom for a small outlay of expenses,
but overall practice income will be down
initially and the staff must be given sub-
stantially more authority.

Balanced Scorecard
The third major outcome of consider-
ing mission and vision statements, key
success factors, core values, and perfor-
mance indicators is the balanced
scorecard. An honest plan for making a
better organization must include both re-
sources and some way for measuring
whether progress is being achieved.
Measuring success is a prospective activ-
ity: deciding what to measure after you
have finished is cheating. The inflated
sense of success that comes from post
hoc evaluation is not as damaging as the
affect this approach has on misdirecting
the strategic energies of an organization.
In the War Between the States, the Con-
federacy won most of the military
battles. A balanced scorecard would
have given a more realistic overview of
the contest.

Choosing Indicators. Balancing in-
vestments in organizational improve-
ments is as important as balancing one's
financial portfolio. This balance should
extend across three dimensions. Key per-
formance indicators should be identified
for both what the organization is and

Leadership

Table 3. Example of a Balanced Scorecard for a Dental Practice
(Mission of family-oriented, small-town practice: vision is substantial
growth in practice size).

Indicator

Financial Stability

1. Gross income

2. Signed financial plans

3. % income from new procedures

Customer Concerns

4. Time to appointment

5. Recall in eight months

6. New patient referrals per patient

7. Accept full treatment plan

8. Reduce referrals

Process Efficiency

9. Redo rate

10. Insurance returns

11. Patients greeted by first name

12. Patient wait time

Learning and Growth

13. Local hires, internal promotion

14. Increase staff responsibility

15. Broader range of treatments

what it can become—mission statement
and vision statement

Balance must also be achieved in
various functional areas of the organiza-
tion. In a dental practice, equal attention
might be given to the front office, tech-
nical procedures, and patient interactions.
Balance might also be accomplished by
focusing on the dentist, the staff, and the
patient. The division of attention used in
Table 3 comes from the authors Robert
Kaplan and David Norton who pio-
neered the balanced scorecard. They
suggest four categories for attention: (a)
financial stability, (b) customer focus, (c)
process efficiency, and (d) growth and
learning. These domains have the advan-
tage of being applicable in almost all or-

Target Type

$400,000

98%

15%

two weeks

80%

20%

75%

<20%

<2%

<3%

95%

80%

<10 min.

All

Newsletter

80 hours CE

Vision, Lagging

Mission, Leading

Vision, Leading

Mission, Leading

Mission, Lagging

Vision, Leading

Vision, Leading

Vision, Leading

Mission, Lagging

Mission, Lagging

Mission, Leading

Vision, Leading

Mission, Leading

Mission, Leading

Vision, Leading

ganizations. It is no accident that they are
also key criteria in the Baldrige process.

Kaplan and Norton start with the
bottom line. That's good marketing be-
cause most leaders are reluctant to con-
sider other views of the organization un-
til worries on this count have been
settled. Dentistry has generally moved
beyond most other aspects of American
enterprise to achieve a better balance
among indicators of performance. The
typical corporate perspective gives abun-
dant detailed attention to financial indica-
tors in its annual reports, but may only
gesture in the direction of customers,
process, and growth through pictures
and text, but seldom in numbers.
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The critical importance of customers
is becoming more apparent. Determin-
ing what they need and satisfying those
needs is becoming part of everyday
business, where ten years ago it was the
way for industry leaders to excel. Den-
tistry has been very responsive in this area
and it continues to thrive by offering
new services when the doom and
gloom sayers were wringing their hands
over the rapid decline in DMF first no-
ticed in the 1970s. (Now, however, the
profession is facing ethical issues that
didn't exist before. What should be said,
for example, to a patient who wants the
veneers, invisible braces, and whitening
but refuses treatment for a rapidly de-
clining periodontal condition?)

Process efficiency refers to the way
work is done in the dental office. Are
crowns delivered quickly, at the lowest
cost possible, and with long expected
service lives? Can patients of record and
new patients get appointments in a
timely fashion? Is the rate of errors in
billing and insurance claims processing
close to zero? These are easy levels of
performance to measure, and a staff
member can be assigned the task of re-
porting on them with a one-page report
each month.

The balanced office should also in-
clude attention to growth and learning.
Dentistry is a rapidly advancing profes-
sion. Some offices may wish to define
themselves strategically as being on the
growing edge of such changes. If so,
they are obliged to measure something
that supports this strategy . Most offices
will choose to remain current. No other
alternatives seems defensible, so some
measures will be required in areas such as
continuing education, introduction of
new technology, participation in orga-
nized dentistry, and other activities de-
signed to ensure the future as well as the
present of the practice.

The third dimension on which bal-
ance should be achieved in the scorecard
has to do with indicators of past success
and indicators of future success. These
are called lagging and leading indicators.
On the news, one hears occasionally that
levels of inventory in American business

have risen (or fallen) and that the gross
domestic product has risen (or fallen).
News about inventories, orders for du-
rable goods, and consumer confidence
are normally followed several months
later by news about gross domestic
product or balance of trade. Leading in-
dicators are for results that are associated
with likely future changes: lagging indica-
tors are for results of decisions typically
made sometime in the past.

Lagging indicators are most com-
mon because they are the easiest to
gather. Your accountant, for example,
can tell you with great accuracy how you
did last year. All of the dissatisfied cus-
tomers who do not return or who
come late give you lagging indicator in-
formation about customer service. The
problem with lagging indicators is that
they reflect old strategy and investment
and resources that took place so long
ago that you can't do anything about
them. Expenses for new technology,
new patients starts, and percent of prac-
tice income from procedures that have
been introduced during the past three
years are examples of performance in-
dicators that point the way towards the
organization's future.

The balanced scorecard is composed
of performance indicators selected to
represent the organization's mission and
vision. The indicators must be chosen in
advance to ensure that the right data are
gathered and that a balance is achieved.
No more than twenty and possibly as
few as twelve indicators should be cho-
sen. It is just too much work to collect
information on more indicators and it
becomes impossible to manage them as

their numbers multiplies. Also when there
are many to choose among, it is human
nature to focus on the most favorable
and ignore others that are critical. By
paying careful attention to the three di-
mensions proposed by Kaplan and
Norton (mission and vision, domains of
the practice, and leading and lagging in-
dicators), it is possible to select a small
but representative set of indicators for
the scorecard.

The balanced scorecard has been
used in industry for about ten years. It is
seldom, however, seen as a collection of
bragging rights. Companies do not pub-
lish the result of balanced scorecard, they
use them as internal guides to managing
the organization. Target levels of perfor-
mance can be set for each performance
indicator. This makes them powerful
management tools.

Choosing Targets. It is not enough
to measure performance levels in each
of the areas of the balanced scorecard.
What does it mean to learn that 11% of
practice income is devoted to retiring
debt? What does it mean that 7% of pa-
tients decline the offered treatment plan
or that there are six new patients entering
the practice each month? Numbers
without comparisons are meaningless.
Numbers that do not lead to action
when necessary are a waste of time. Fig-
ure 1 shows how performance indica-
tors must be tied to comparisons and
actions.

Finding comparison data places your
own performance in a meaningful con-
text. By talking with colleagues, it is pos-
sible to form a general impression of
they way your office stacks up. Reading

Figure 1. Schematic Representation of Landmarks for
Using Performance Indicators to Improve Practice.
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broadly adds to this understanding, as
does going to conventions. The Internet
is now a useful resource in this area (al-
though there is a lot of junk to wade
through as well). The ADA is a wonder-

Leadership

Where minimal standards can be identi-
fied, it is important to set personal goals
some level above those minimums in
order to provide a reasonable safety
buffer.

Knowing what comparable practices are achieving
for various performance indicators provides useful
information. But it does not determine the goals for
one's practice. Each practice is unique and evolving.

ful resource that should be used more.
Its Survey Center gathers and analyzes a
wealth of information about practices
that they are willing to share. Some den-
tists hire consultants primarily because
they want to know what these consult-
ants have found in other dental practices.
When making a choice on which perfor-
mance indicators to add to the balance
scorecards, it is reasonable to favor
those for which comparison data are
readily available.

The three marks on the underside of
the performance indicator line in Figure
1 represent landmarks that would be
useful for comparison purposes. The in-
dustry average is typically the most easily
found norm. A basic understanding of
one's own performance can be obtained
by determining whether one is above or
below the average of one's peers. Where
possible, it is nice to know what the best
of one's companions are able to achieve.
These are called benchmarks. Sometimes
the best in class is known; more often a
general impression of performers in the
top tier can be discerned. (The topic of
benchmarking has been addressed in a
leadership column in 2001.) It is valuable
to know the top level of performance,
at least in a general way, in order to set
realistic expectations. Setting goals that
are between the industry average and
benchmarks avoids frustration, disap-
pointment, and early abandonment of
efforts to make things better.

In many cases, there are also industry
minimal standards. The standard of care
in dentistry would be such an example.

Knowing what comparable practices
are achieving for various performance
indicators provides useful information.
But it does not determine the goals for
one's practice. Each practice is unique
and evolving. The marks on the upper
side of the performance indicator line in
Figure 1 represents landmarks that are
important to the individual practice. The
landmark in the center is the target or
objective for performance in the particu-
lar office. The symbol "DS" is used
conventionally to stand for "design
specification"—the level of perfor-
mance that is expected in the practice.
Design specifications should be used for
fine-tuning in resource allocation. Once
the target performance level has been
set, a useful check is to go back to the
budgeting exercise described above and
ask whether sufficient resources have
been allocated to justify an expectation
that the target level of performance will
be achieved, given what is known about
practices in general through the
benchmarking process.

All performance indicators should
have lower limits. This is the minimal ac-
ceptable level of performance. The ab-
breviation "TP" is conventionally used to
designate "trigger point"—a level of
performance that automatically initiates
corrective action. Sometimes, but not al-
ways, there is an upper limit or level of
performance that requires redesign of
the process. When results are consistently
high (above the upper limit), serious at-
tention should be given to this perfor-
mance indicator. Among the alternatives

are reconsidering the process because it's
success is due to over-allocation of re-
sources that should be directed else
where, raising one's standards because
the learning curve has made it possible
to achieve higher results with consistency,
or accepting success gracefully and stop-
ping measurement of this performance
indicator in order to focuses on some-
thing else that matters more.

Without setting upper and lower lim-
its on performance for the things a prac-
tice has said matter most to its survival
and its future, the practice will drift. Put-
ting too much weight on the perfor-
mance indicators will cause the opposite
problem—over-steering and hypersensi-
tivity that will drive everyone to distrac-
tion. Achieving the right balance between
indifference and overreaction requires
focus on the correct landmarks. It is a
subtle point, but it is necessary to distin-
guish between fixing a process and fix-
ing the output of that process. As de-
scribed in a previous leadership column
(2001, Number 4), temporary crowns
that fall off should be re-cemented and
billing errors should be corrected—al-
ways. But the occurrence of a technical
failure or a clerical error does not auto-
matically mean that the process is defec-
tive. Only a trend of problems can iden-
tify a system that does not work (below
the lower limit) or that works too well
(above the upper limit). That is why in
Figure 1, the area between the lower and
upper limits is labeled the "zone of
emotion." Changes in performance indi-
cators within this zone are causes for sat-
isfaction or dissatisfaction, but not for
reaction. It is only when performance
indicators fall below the Trigger Point or
above the upper limit that action is nec-
essary—and then it is obligatory. Out-
comes in these areas fall in the "zones of
action."

If this rule is observed consistently,
performance indicators can become
powerful management tools that drive
an organization to achieve its objectives
and preserve its mission while achieving
its vision.
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* Brown, Mark Graham (1996). Keeping score: Using the right metrics to drive world-class
performance. Portland, OR: Productivity. ISBN 0-527-76312-8; 198 pages; about $ 30.

This is a cleanly written guide to selecting metrics, the measurement, reporting, and use of which will drive organizational improvement.
Using the Baldrige categories as a structure, Brown makes useful suggestions about what to measure. He is a freelance consultant in this
field. "The basic premises of this book are that it is important to develop measures that focus on the past, present, and future; and that
measures need to consider the needs of your customers, stakeholders or owners, and your employees" (vii).

* Brown, Mark Graham (2000). Winning Score: How to Design and Implement Organizational
Scorecards. Portland, OR: Productivity. ISBN 1-56327-223-7; 315 pages; about $33.

Michael Graham Brown is a consultant and speaker in the field of developing evaluation systems that help organizations achieve high per-
formance. The balanced scorecard is a notion that each manager or management group should monitor a small number of indicators of
organizational effectiveness. This book describes how the indicators are selected based on an organization's mission and vision so that
various functions at all levels in the organization are aligned and progress can be monitored. The concepts of a balanced scorecard are
straightforward, but its implementation is difficult because measurement is not an exact science, some important outcomes are difficult to
measure, and a large number of factors impact an organization's effectiveness. "As we enter the twenty-first century, the new mantra for or-
ganizational performance seems to be balance. What we have learned in the last twenty years is that it is foolish to focus on any singular as-
pect of performance" (viii). "The real value of performance data is that it allows you to get slightly better at key aspects of performance
that your competition" (ix). Some common mistakes include (a) tracking metrics that cannot be influenced or controlled, (b) gathering
data that tells you what you already know, (c) gathering data for its own sake, (d) relying heavily on customer satisfaction surveys, (f) execu-
tives who are focusing on details, (f) measures are not linked to the strategic plan, (g) failing to define practical correlations between key
metrics, (g) reporting data that is difficult to read and analyze (i) using superstitious process metrics, @ measures that drive the wrong per-
formance.

Chambers, D. W. Strategic planning [leadership column]. Journal of the American College of
Dentists, 1996, 63 (3), 37-40.

How to plan without getting drowned in detail.

Chambers, D. W. Benchmarking [leadership column]. Journal of the American College of
Dentists, 2001, 68 (1). 36-40.

How to benefit from what the best have already learned.

Chambers, D. W. Red beads and funnels [leadership column]. Journal of the American College
of Dentists, 2001, 68 (4), 44-49.

How to distinguish between random deviations and deviations that reflect processes that are out of balance, and why only the latter
should be corrected.

* Kaplan, Robert S. and Norton, David P (1996). The Balanced Scorecard: Translating Strategy
into Action. Boston, MA: Harvard Business School Press. ISBN 0-87584-651-3; 324 pages;
about $30.

The authors have turned their well-known series of articles in the Harvard Business Ream into a trade book. The emphasis has shifted
slightly from advocating a representative sampling of measures in the four areas of financial outcomes, customer initiatives, process effi-
ciency, and learning and growth (with both leading and lagging indicators) to making certain these measures reflect the organization's stra-
tegic direction and that they are deployed so as to involve all employees in the process and align the organization's allocation of resources.
Kaplan is a professor of accounting and Norton is a CEO. Both authors have extensive consulting experience and the book is a report on
about eight years of experience improving the Balanced Scorecard concept

Editor's Note
Summaries are available of the three readings preceded by an asterisk (*). Each is about four pages long and conveys both the tone and
content of the book through extensive quotations. These summaries are designed for busy readers who want the essence of these refer-
ences in fifteen minutes rather than five hours. Summaries are available from the ACD Executive Office in Gaithersburg. A donation to
the ACDE Foundation of $15 is suggested for the set of summaries on keeping score; a donation of $50 would bring you summaries
of all the 2002 leadership topics.
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