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20Plenary Session : A Challenging Role of Medical
and Biological Engineering in the 21st Century -
Physiome Project
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30 Symposium : New Frontiers in Bone and Tooth
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40Symposium : Recovery of Function in Salivary
Glands
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6[Symposium : Host-Microbial Interaction in Health
and Disease
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70 Symposium : Genetics of the Periodontal Diseases
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Dental Education and Research in
the 21st Century : Path to Excellence
or Strategy for Survivalll

Dr. John W. Stamm : School of Dentistry, University of North Carolina
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The true model of dental education lies in the future. The dental
school of today has not yet developed its full identity, its unique pur-
pose and function. To define itself the typical dental school still looks
to its neighbor medical school, to its home university, to government,
and occasionally to dental institutions internationally. In addition, in
any international setting, a discussion of dental education’s future must
consider many other issues that are specific to time, place, culture,
human resources and economic environment. Given the complexity
of dental education at the university and its necessary interaction with
the larger societal health care system[ local, regional or national ,
the future dental education system must view itself and must function
to serve multiple missions. Quality of education and quality of patient
care will be important considerations in this process, and the standards
to be employed will be guided by national, but increasingly also by
global considerations. Future advances in science, communications,
computers and information technology will facilitate the continued
evolution of dental education around the world, while also providing a
facilitative environment for increased standardization in curricula and
enhanced quality of dental education in the decades ahead. In conclu-
sion, dental education faces many important choices that will ultimately
determine whether dental education is traveling on a path to excel-
lence, or seeks merely to survive as best as it can.

Dentistry and the University

Dental science and dental education exist to create knowledge and
to develop the workforce that will understand, prevent, diagnose and
treat the dental and oral diseases and conditions that afflict the public.
The fact that dental education, dental research and dental patient care
are carried out in the modern research university has powerful impli-
cations for the future well-being of the dental education system. Si-
multaneously, the fact that dental education is defined, advanced and
delivered in our universities, is of extraordinary importance to the prac-
ticing dental profession and to the public it serves. As Lord Rushton
aptly put it in 1960, dentistry changed from being a trade or an occu-
pation and became a profession only at that point when it was finally
embraced as a legitimate discipline in, and component of, our modern
research universities®. Stop to consider this for a moment. Had den-
tistry not earned its way into the university arena, the scientific knowl-
edge, the biomedical skills, and the modern technology of dentistry
would not exist as we know them today. Nor would we confidently

expect to see the uninterrupted arrival of exciting new and useful dental
science and technology in the next century. Without a strong univer-
sity base for dentistry, we would see a melange of lesser trained and
lower level dental personnel attempting to meet the public’s most ur-
gent dental needs through the application of various mechanical and
frequently unscientific treatments. The emphasis on evidence-based
dentistry, and on the need for life-long learning come out of the sci-
entific disciplines and the traditions of scientific discovery as they
are taught and reinforced in the university setting. The medical pro-
fession, from whom we have always taken our inspiration, has long
ago understood that its roots, its evolution and its future success are
firmly grounded in the University. Thus the first and most funda-
mental point | wish to make is to suggest, unambiguously, that the
future of a healthy and vibrant dental profession, in Japan as any-
where else, islinked to dental education and dental research occu-
pying alegitimate and secure placein the modern research univer-
sity.

In the U.S., as in Japan, dental education institutions are central to
the nation’s future oral health through their pursuit of a four-fold mis-
sion, namely: O 10 the education and training of the nation’s dental
health professionals{] 20the conduct of research and the generation
of new knowledge for application to oral health care{] 3(Jthe giving
of voluntary service to the university community, the profession and
the public; andd 40 the direct provision of oral health care services to
patients within the dental education institution itself. The first of these
missions is the most widely recognized, as virtually all of America’s
140,000 dentists and a significant proportion of the over 100,000 regis-
tered dental hygienists have been educated and clinically trained in the
nation’s 55 dental schools. The second mission, research and the gen-
eration of new knowledge to advance the science of dentistry, is also a
fundamental responsibility of the nation’s dental schools, though den-
tal, oral and craniofacial research is also carried out in other university
departments, government laboratories and industry settings. The third
mission, voluntary service, is also a traditional obligation of university
faculty members. Dental school faculty should be expected to serve on
a variety of university committees, co-operate and collaborate with the
organized dental profession, offer continuing dental education to the
practicing community, and occasionally provide voluntary services in
community settings such as public schools, for example. The fourth
mission, direct patient care within the dental school, is a more novel
paradigm in contemporary dental schools. While many dental school
clinical faculty have engaged in occasional practice t&' keep their fin-
ger wet” , in contemporary and forward looking dental schools the
patient care mission is taking on a whole new dimension. Thus, no
longer is patient dental treatment subsumed under the dental education
mission, and no longer do we use patients as grist for the dental educa-
tion mill. Rather, for dental specialist educators, as for our medical
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colleagues, the provision of oral care services is a critical and identifi-
able mission that takes its place right along side the educational mis-
sion. Seen from this perspective, the treatment of our patients’ needs
comes first, and it is therefore a privilege to be able to teach our dental

students within the dental school’s or dental hospital’s patient care system.

To accomplish the above four missions, the strength and leader-
ship of the nation’s dental schools are essential. At the present time,
unfortunately, the dental education sector is stretched to the limit, is
exhibiting classical signs of excess strains, and is facing some ex-
tremely difficult challenges of its own. For dental education institu-
tions to transform themselves, and to serve their obligations to society
in the new century, will require a greater sensitivity on the part of
public and governmental agencies with respect to the resource needs
of the academic dental centers. The status quo, or worse, the dimin-
ishment in the nation’s dental education system would only exacer-
bate the range and depth of the oral health challenges and patient care
deficiencies eloquently outlined, for example, in the recent U.S. Sur-
geon General's Report on Oral Health in America?.

Current Challenges Facing Dental Education

Dental education’s future place in the university is by no means
guaranteed.

Since 1980 there have been numerous closings of dental schools
by universities in the United States and Europe®. During the past two
decades in the United States alone, 10 percent of university-based den-
tal schools have shut their doors, while just one new school opened in
1997. In Canada a number of dental schools have lost visibility,
strength and creativity through the process of being folded, as sub-
units, into the organizational structure of schools of medicine. In
Holland, the United Kingdom, Sweden and Finland, university-based
dental schools also closed their doors during the 1980s. In virtually
all the countries where dental schools were shuttered, the main reason
given to justify the dental school closings was the supposed surplus of
dental workforce in the 1980s. However, it is extremely instructive to
observe that in those very same counties there existed a more obvious
and consequential surplus of medical workforce, and yet little serious
thought to closing medical schools was even contemplated. The U.K.
might be an exception in this respect. Ironically, it has become appar-
ent two decades later that the dental workforce shortages may have
been temporary, and some previously closed dental schools have been
re-opened, existing schools are expanding, while in other cases new
dental schools are being built or planned.

As we enter the new century, a number of distinct challenges
threaten dental education’s place in the university and thus threaten
the future vitality and strength of dental education. Such a develop-
ment, in turn, would seriously weaken dentistry as a health profession

in the future. The major challenges to dental education’s future ap-
pear to be: 0 10 aggregate weakness in the quality of dental school
based research; 0 200 high cost to educate the dental student, [ 30
insufficient emphasis on the clinical service mission within the dental
school{] 40shortage of well-qualified, full-time dental faculty / staff;

O 50underutilization of modern information technology to support the
dental schools’ missions; and 00 600 , insufficient attention by faculty
members to voluntary service directed at fulfilling university, profes-
sion and community obligations.

The Research Mission

If a putative dental manpower surplus wasn't a valid reason for the
closing of U.S. and European dental schools, the question becomes
why were so many dental schools in fact shut downd In most in-
stances the finger can be pointed squarely at the aggregate weakness
in academic scholarship and the lack of sufficiently rigorous and so-
phisticated biomedical research on the part of the dental faculty staffs.
There are of course profound exceptions to such a sweeping claim,
but in the overall, the assessment appears to me quite accurate. In all
the dental school closings with which | am familiar, it was not so
much external workforce considerations, but rather the internal uni-
versity administrators’ judgments about the deficiency of the dental
schools’ research and scholarship that led to the decisions to eliminate
the dental schools from the university family. Put simply, the dental
school’s activities were judged not to be central to the mission of the
university. Therefore, the second fundamental point | wish to make
isthat the future of university-based dental education, which is so
vital to a strong dental profession, isitself intimately linked to the
success the dental schools and faculties have in creating and main-
taining a strong and serious research programsin their institutions.
Failure to do so will almost certainly marginalize the dental schools /
faculties to the periphery of university life, particularly in the eyes of
senior academic leaders on the university campus.

The Cost Pressure on Dental Education

Dental education will likely face increasing budgetary difficulties
in the years ahead. One problem relates to progressively declining
government support. For example, in the U.S. the combined local,
state and federal government support to dental education declined
between 1992 and 1998 calculated in constant] 19980 dollar terms®.
This trend has led to revenue shortfalls that dental schools have at-
tempted to offset by increasing student tuition and by emphasizing
growth in clinic income. In those dental education systems where
reasonable emphasis is placed on high quality research and clinical
training, the cost of education per dental student is likely to be higher
than that associated with any other category of student on the univer-
sity campus. The negative consequences this situation poses to dental
students, in terms of financial indebtedness, has recently received ex-
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tensive commentary in the dental education literature®. Seen from the
perspective of senior university administrators, who themselves may
be facing increasing budgetary pressures, they may well conclude that
the high cost of dental education is more than the university wants to
bear, given the frequently low level of scholarship and research car-
ried out by the dental faculty. Thus once again a strong, high quality
program of biomedical, epidemiological, behavioral and clinical re-
search in the dental school / faculty appears to be a part of the antidote
to dentistry being marginalized or even eliminated from the univer-
sity setting. Accordingly, thethird fundamental point isto urgedental
education leadership to recognize that with the near inevitability of
high cost being associated with high quality dental education, re-
spectability in research and scholarship, aswell as successin iden-
tifying new revenue sources from clinical and other activities, will
be necessary antecedents to counter the pressures on dental
education’s actual existence in the university.

The Clinical Service Mission

On a university campus, dental education, along with medical edu-
cation, possesses a major advantage not available to any other aca-
demic unit. That advantage is the obligation and the opportunity to
receive, assess, diagnose, treat and follow up patients. For hundreds
of years physicians have quietly played up their skills at strengthen-
ing the weak, healing the sick and the saving of lives. Not surpris-
ingly, and not always deliberately, university and government leaders
have from time-to-time been placed in the debt of the skilled aca-
demic physician. | suggest that academic dentists can similarly ex-
ploit such an advantage, although it would certainly not be at the life-

saving level!

We need to remind ourselves that the educated public genuinely
values good dental services. In the United States, Canada, and most
of Europe, the public spends, through both government and private
programs, 1 dollar for dentist services for every 4.5 dollars spent on
physician services. This is a surprising ratio, and | emphasize it to
highlight the fact that the public repeatedly demonstrates its desire for
good dental care, when it is available. The public appreciates and
rewards good dentists, and goes to great lengths to seek them out.
One obvious place the public might look for outstanding clinician den-
tists is to the university-based clinical staff of the dental school / fac-
ulty. Such a notion is entirely consistent with the world-wide ten-
dency of the public to look to university medical centers for the very
best in medical care.

It is in part for this reason that the University of North Carolina
maintains a very active 75-member faculty group practice, adminis-
tered on private practice principles, to ensure that citizens in the com-
munity have a place to come where they can obtain the highest quality

dental services. It does not take many visits to our dental faculty clinic
to convince university, government and business leaders that the uni-
versity-based dental clinicians make a superb and unique contribution
to the full range of health care services offered by the university aca-
demic health center. We treat the dental needs of our university presi-
dent, his wife, their children; we provide dental care for business lead-
ers, and we place the implants and provide the prosthodontic and peri-
odontal services for our representatives to the federal government in
Washington. Some of the dental schools and faculties that | have
visited in Japan attempt to do the same thing.

At my university all the dentally qualified staff see their private
patients in the faculty-administered private clinic on the basis of one
day per week. There are four reasons for supporting such a system.
One, every one of our clinical teachers should be able to carry out
supremely well the full range of clinical management that he or she is
teaching to students. Two, all excellent university dental clinicians
should be able to earn some significant private income in order that
they don't quit the university and establish external dental practices or
other businesses. Three, by establishing the private clinic inside the
academic health center of the university, one ensures that the facili-
ties, equipment and standards of the dental faculty meet the highest
possible levels. In some settings it is unfortunately the case that the
external private dental clinics are equipped and operated at much higher
standards than the clinics in university dental faculty. That clearly
sets the wrong tone for students, teachers and university administra-
tors alike. Four, it is extremely helpful when academic, political, busi-
ness and community leaders receive their dental treatment in the uni-
versity-based dental faculty, because these influential people will de-
velop a much greater appreciation for the important role the faculty of
dentistry plays in the university and in the academic health care set-
ting. Thekey point hereisthat going into a more economically stress-
ful future, we want our university, governmental and community
leaders to be very familiar and truly proud of their faculty of den-
tistry in order that they support it better financially and politically.
This will not happen if the dental teachers are not active clinically, or
do their best clinical work for our most influential citizens external to

the student and the university setting.

The Emerging Shortage of Committed Full-Time Teaching Faculty

One of the most critical elements in ensuring a strong and excel-
lent dental education system for the United States is the availability of
the highest possible quality of committed teaching faculty / staff. Re-
ports suggest that recruiting and retention of full time faculty mem-
bers is encountering new challenges®. Whereas in the past recruiting
and retention efforts were aimed at stemming faculty losses to com-
peting dental schools, now the competition for our faculty members
loyalty comes from increasingly attractive opportunities in full-time
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private practice, usually in the geographic region surrounding the uni-
versity. Depending on the dental specialty, income differentials can
significantly favor the practice-based opportunities. Haden et al re-
port that after retirement, entering private practice is the second most
common reason for full-time faculty separations in U.S. schools of
dentistry’.

Although aggregate data shed only limited light on the dental fac-
ulty workforce question, the above observations seem to presage that
an imminent dental faculty shortage may be developing, a situation
that some are already labeling a major crisis in dental education. Where
does the crisis perception come fromd Surveys by the American
Dental Education Association indicate a rise in reported vacant fac-
ulty positions in U.S. dental schools since 1992-93. The reports are
particularly dramatic for the clinical FT category, which shows 244
vacant positions in 1996-97¢. Folding in other categories of faculty
positions increases the reported number of vacancies to 311 across 54
dental schools, an average of 5.8 positions vacant per U.S. dental
school. In visiting various countries in the Americas, Europe and
Asia, oneis struck by the consistency of anecdotal reports of short-
ages of committed full-time dental teachers. If truly reflective of the
current trends in dental schools around the globe, the above reports
must receive significant and immediate attention by not only the den-
tal education constituency, but by all stakeholders who will be af-
fected in the future if such dramatic negative trends in the dental edu-
cation workforce capacity continue in the current direction.

Emphasizing Information Technologies for Dental Education

Modern information technologies are rapidly transforming many
processes in every life. Yet in dental education we have been rela-
tively slow to adopt and to capitalize on the most promising elements
of the information technology revolution. The greatest benefit from
intelligent application of IT in dental education is the ease in which
networked educational communities can communicate and exchange
useful information. Whether teacher to learner, learner to learner,
group to group, institution to institution, the ability to reach and com-
municate provides new, under-exploited power in the context of con-
temporary dental education. The challenge for dental schools is to
become energetically and meaningfully engaged in both adopting and
developing IT-based educational technologies. In most dental institu-
tions this means identifying and bringing in fully trained IT profes-
sionals to help dental schools achieve their full potential in using IT
for education, research and patient care activities. The hope that den-
tal students and young dental staff will provide sufficiently elegant,
robust and technologically sound IT solutions will result in dental
schools lagging other parts of the future education enterprise, both on
and off the university campus.

Modern IT technologies are particularly promising for supporting

collaborative ventures in both dental education and research. Infor-
mation exchange among institutions is hugely facilitated. Curriculum
development can be shared among institutions. Multi-center research
endeavors become more practical than ever. Digital imaging is revo-
lutionizing traditional radiology as well as student and patient record
keeping. Distance education is about to become a reality. Applica-
tions of virtual reality technologies as simulators in dental laborato-
ries are not far off. Theseand other related I T innovationswill change
the way dental education will develop in the future, if we have the
courage to invite the expertsin to partner with us. The traditional
dental mindset of going it alone will not work in the IT arena.

The Importance of Fulfilling Voluntary Service Obligations

All health care professionals must be educated to accept the ethi-
cal responsibility of serving their communities. Such service may
take many forms, but it must always be present. Volunteering ser-
vices to assist the less fortunate, providing help to educate the young,
sharing knowledge with one,s peers, or collaborating on community
projects are all important aspects of a fulfilling and well rounded proand
higher quality dental care. Such service to the dental profession may,
in the long run, also create a greater sense of commitment and appre-
ciation among the alumni of dental schools, resulting in an increased
desire to give back to the dental educational institutions in a philan-
thropic manner. In any event, the leaders within the university, pro-
fession and public are very sophisticated in detecting the level of al-
truism present in various professional groups, including the level of
service and social responsibility in the university teachers of dentistry.
Future help and support for schools of dentistry will almost cer-
tainly be influenced by the image and understanding of dental edu-
cation as those qualities are perceived by university, profession and
community leaders.

Summary
In this presentation several specific principles or themes have been ar-
ticulated. To summarize, the main points may be recapitulated as follows:

1. Dentistry will only exist as a profession if the dental education sys-
tem is firmly located in the university environment, as is true for
medicine, engineering, law and the other professions. It is implicit
in this principle that dentistry should not accept a lesser standing
than the other categories of professions, particularly medicine. Any
strategy that diminishes dentistry vis-a-vis medicine will ultimately
result in a weaker profession of dentistry and, over the long term,
will result in a sub-optimal standard of oral health for society.

2. Dental education will only be successful in the future research uni-
versity if the standards of dental, oral and craniofacial research and
scholarship are at the highest level consistent with the standards of
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scholarship of the rest of the university community.

. The increasing cost to the university of high quality dental educa-
tion, when combined with inadequate research performance by den-
tal academic staff, runs the risk of marginalizing or eliminating
dental education from the university setting. Strategic plans must
be developed and implemented to pre-empt such eventualities.

. University-based dental schools should attempt to emulate their
medical counter-parts and should offer extensive and high quality
patient care, through both public and private settings, within the
facilities of the university’s academic health center. The clinical
excellence and the demonstrated usefulness of university-staff pro-
vided dental services must be constantly, if subtly, reinforced by
the school or faculty of dentistry.

. Greater attention needs to be directed to the challenge of ensuring
a sufficient future cadre of committed, high-quality, full-time den-
tal educators. Such educators must fully endorse and support the
four-fold mission of the contemporary, university-based dental
school. In turn, the university must fully embrace the dental school
as a key, integral and valued component of its academic health
division. Considering multiple revenue sources for providing ad-
equate compensation for full-time faculty will be an important as-
pect to ensuring a strong and vibrant dental faculty / staff for the
future.

6. Dental education must invest in professional development of its IT

systems to support all of the mission areas of the dental school.
The future development of useful, sophisticated and robust IT sys-
tems to support the dental school’s missions requires the involve-
ment of IT professionals and partners from outside the confines of
the traditional dental school.

7. The academic faculty / staff in the university school of dentistry has

an ethical responsibility to become active in university, profession
and community service, thereby setting a professional example and
providing a role model for dental students. Voluntary service by
dental faculty may also be associated with a variety of additional

long-term benefits, both tangible and other.

In closing, | would like to acknowledge the incredibly generous

hospitality | have received from my Japanese hosts. | thank them all,

individually and collectively. | also am very grateful to the Japanese

Society for the Promotion of Science that has made this travel fellow-

ship possible. Thank you very much.
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