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Abstract
Prosthodontics has a rich history related to the principles embedded in evidence-based
health care. This paper reviews the evidence-based prosthodontics activity over the
past 3 decades. It also discusses the impact of health care reform on evidence-based
medicine as it relates to broader context of care outcomes. Finally, the value asso-
ciated with an Evidence Stewardship emphasis in prosthodontics is presented. This
emphasis suggests that combining evidence from clinical trials with evidence from
clinical practice environments best equips clinicians for the management of patients
in the future. Adoption of a strategic Evidence Stewardship direction is an extended
commitment to change that recognizes health care reform aims and seeks to be an
accountable provider group in the broader health care arena. The vision to form a
representative network of prosthodontic practitioners that augments a commitment
to Cochrane “clinical trial” data demonstrates a responsibility to professional trans-
parency about who we are, adds value for patients and oral health care providers,
impacts teachers and students in dental education, and provides a measure of care
accountability unique in dentistry.

The history of prosthodontic involvement in evidence-based
dentistry (EBD) spans three decades.1 The importance for rec-
ognizing and appreciating this history relates to the utility it
brings to future knowledge creation; a challenging process in
light of knowledge and technology expansion, the speed of
change, and the complexity associated with identifying infor-
mation important to integrate with patient care.2

This paper will review the prosthodontic EB activity since
1993. Additionally, the health care reform impact on evidence-
based medicine (EBM) will be discussed as it relates to broader
context of care outcomes. Finally, the value associated with
an Evidence Stewardship emphasis in prosthodontics will be
presented. This emphasis suggests that combining evidence
from clinical trials with evidence from clinical practice envi-
ronments best equips clinicians for the management of patients
in the future.3

Pursuit of an improved framework for
professional knowledge
A problem of tradition and a new beginning4

A collective recognition of the limitations associated with a
tradition-based educational foundation for dental/oral health
care led to an organized effort in 1989 for prosthodontics to
strategically improve the intellectual approach to patient care.4

The remedy for dentistry’s intellectual limitation was identified

as a “new science of the art of medicine; the practice of clinical
epidemiology” championed by David L. Sackett at the McMas-
ter University Medical School. This decision was made based
on the 1986 experience of Dr. James Anderson, a Toronto aca-
demic prosthodontist, who participated in this curriculum and
recognized the value to our discipline.

The strategy to effect change involved training 10
prosthodontic educatorsi for future dissemination of the
McMaster EB teaching, aimed first to graduate prosthodontic
program directors in North America. The training course con-
tent was designed specifically for prosthodontics by McMaster
faculty and spanned two 1-week sessions over two consecutive
years. The McMaster University medical faculty, Drs. George
P. Browman, Gordon H. Guyatt, Mark N. Levine, and Ray
Gilbert, used small-group, self-directed, problem-based learn-
ing methods5 over the two sessions.

The first session, “Workshop on How to Teach the Criti-
cal Appraisal of Clinical Evidence,” took place in June 1993
and included eight unit packages: Therapy, Diagnostic Test,
Overview, Clinical Measurement, Prognosis, Causation, Qual-
ity of Care, and Economic Evaluation. The second session,

iThe individuals selected to participate in this program were as follows:
Drs James D. Anderson, Alan B. Carr, David A. Felton, Gary R. Goldstein,
Rhonda F. Jacob, Patrick M. Lloyd, Brien R. Lang, Glen P. McGivney, Jack
D. Preston, and George A. Zarb.
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“Research Methods Workshop” took place in April 1994 and
covered methodological issues faced in preparing a research
protocol: the research question, design architecture, selecting
the sample and defining the maneuver, outcomes and measure-
ment, and sample size and statistical analysis. Armed with this
new EB framework (for understanding the value that defines
research we should be consuming to apply to patients, as well
as methods to employ when designing studies aimed at creating
new knowledge) the prosthodontic faculty (journal editors and
teachers) set out to disseminate what was learned.4

“New evidence-based knowledge”
dissemination

The strategy for dissemination1 of this new science “inno-
vation” included conducting research symposia sharing the
curricula from both McMaster workshops, facilitating the
learning needs of the target audience (graduate prosthodontic
program directors and their residents), creating learning aids
(Critical appraisal user’s guides for dentistry), and encouraging
Cochrane Collaboration activity following the establishment of
the Cochrane Oral Health Group in 1994.

The fundamental EB principles were provided as workshops
directed to prosthodontic graduate program directors in 1995
and 1997 (by comparison, the ADA Center for EBD was es-
tablished in 2007). The curricula included critical appraisal
exercises directed at the core clinical research areas of diag-
nosis, prognosis, harm, therapy, and overview (later termed
systematic review), and a discussion of research designs and
measurement issues associated with clinical research directed
at various clinical questions of interest.

The above content was supported by teaching aids for form-
ing a searchable question (PICO), understanding background
and foreground questions of learners, the educational prescrip-
tion, and critically appraised topics (CATs, now termed crit-
ical summaries)—all of which can be found at a variety of
EB websites.6 To enhance learning of EB principles through
dental-specific examples, a series of EB users guide articles
were published in 2000 providing dental examples for critical
appraisal skills development, clinical research design, and mea-
surement considerations.7 The original publication of user’s
guides in medicine began in 1993 and became the core cur-
riculum for teaching and practicing EBM.8 The guides dealing
with therapy and diagnosis are presented in two parts: the first
part focusing on the validity of an article, the second on an un-
derstanding of the results and their application to practice. The
harm article deals with interpretation of studies with observa-
tional designs, while the prognosis article deals with predicting
risk of adverse outcomes. The four topics of therapy, diagnosis,
harm, and prognosis represent the core material about primary
(original) articles. Integrative articles are those that summarize
information from several primary articles. Overviews (currently
referred to as systematic reviews) provide the core for all inte-
grative articles, since a systematic review of the available liter-
ature is a prerequisite for making treatment recommendations.
Commitment to an expectation of acculturation of this new sci-
ence by future practitioners in prosthodontics is demonstrated
by including EB decision-making as a CODA standard.9

Significance of an ACP–COHG alliance
Research synthesis

The appropriate assimilation of new clinical information to the
management of patients is an increasingly difficult task given
the volume and variability of information value. Methods for
adding the cumulating knowledge to existing credible knowl-
edge is a process called research synthesis.12 This process, bor-
rowed from the social sciences, led to the establishment of the
UK Cochrane Centre in 1992 to continue the maturation of re-
search synthesis applied to health care. The goals of facilitating
this work internationally lead to the Cochrane Collaboration
beginning in 1993,10 and in 1996 the Cochrane Oral Health
Group was established.

ACP dual role of better evidence understanding
and participating in evidence synthesis

In addition to enhancing our ability to “consume” EB literature
for the benefit of patient care, prosthodontic participation in
expanding the evidence-generation process through participa-
tion in the Cochrane Collaboration is ongoing. To date, several
Cochrane Systematic Reviews target prosthodontic topics,11

and the ACP is actively engaged with the Cochrane Oral Health
Group (COHG) in enhancing the visibility of and participation
with the Cochrane Collaboration within the specialty. Addi-
tionally, in 2011 the ACP partnered with the COHG Global
Alliance initiative to lead a US effort seeking a more collabora-
tive relationship with the US Dental Specialties Group (DSG)
of the ADA. While growing that collaboration continues, the
current ACP Strategic Plan includes a continued commitment
to grow prosthodontic collaboration with the COHG.

ACP–COHG Global Alliance collaboration

The work of the COHG encompasses all providers associated
with oral health and consequently encompasses a large, hetero-
geneous group of topics covering many disciplines aligned with
oral, dental and craniofacial diseases and disorders. The Global
Alliance seeks to enhance the COHG work through prioritiz-
ing topic reviews and providing mechanisms to increase review
efficiency.12 Through partnership with the COHG Global Al-
liance, the ACP can be an active part of discussing content
priority for systematic reviews that provide meaning to pa-
tient care. The partnership will also facilitate development of
prosthodontic clinician researchers with an understanding of
the requirements of rigorous clinical study.

Evidence-based penetration in
healthcare

It is widely agreed that science is cumulative and that the health
care enterprise has a responsibility to cumulate scientifically.12

It should come as no surprise that a review of the past two
decades defined by the EB paradigm penetration into health
care comes with robust and healthy pushback.13-18 Review of
the arguments made from both perspectives is helpful to an
understanding of the ACP stewardship position.
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Dissociation through reductionism

It is argued that “through the use of mathematical estimates
of the chance of benefit and the risk of harm, derived from
high-quality research on population samples expected to inform
clinical decision making” the EB process perpetuates the myth
that uncertainties and ambiguities will be eliminated.19 This
position questions the ability of EB practice to apply to patient
management complexity inherent in defining the best thing to
do, for an individual patient, at a specific time, and given their
unique situation.15 While the twofold premise behind creation
of cumulative science in the form of research synthesis was the
reduction of biases and imprecision, many expressed concern
that the strategies used to accomplish this goal and make sense
of disparate information on a similar clinical question are overly
reductionist19 and not pragmatic.20

RCT as a proxy for patient management

As the gold standard of trial design there have been limitations
expressed regarding the use of randomized controlled trials as
a proxy for patient management.21 The most common limita-
tions described include restrictive and unrepresentative patient
selection, concerns for generalizability of results (patient- and
context-related), short-term observation unmatched to chronic
conditions, and use of unstandardized outcomes. If such trial
characteristics were valid and operational in a pooled estimate
of benefit, translation to a general clinical application could
yield less precise results than desired. To counter this, the argu-
ment is to create the evidence in a more representative context
described as a practice-based evidence context.22

Health care transformation

Important issues impacting health care over the past three
decades are useful to consider in the context of this EB evo-
lution and Evidence Stewardship discussion. The Institute of
Medicine (IOM) Quality Chasm report made evident the US
health care quality-cost mismatch.23 Quality improvement as
part of enhancing the value of the care provided became cham-
pioned. To address health care costs, given the unsustainable
care delivery system characterized in IOM and other reports,
accountability for quality outcomes and affordable care were
being emphasized. This is seen in the Patient Protection and
Affordability Care Act (PP&ACA) focus on the Triple Aim of
reform.24

The evidence felt most impactful to this value care equa-
tionii included patient-centered and affordable quality improve-
ment features. The importance of considering patient prefer-
ences and values in the reforming environment was emphasized
by the PP&ACA establishing the Patient Centered Outcomes
Research Institute (PCORI).25 PCORI places importance on
understanding important characteristics of care that are mean-
ingful to patient decision making. Answers to basic questions
regarding care emphasized by PCORI have direct application

iiWhere value is composed of quality care outcomes delivered safely within
an affordable patient–centric care experience (and for chronic care, within
a context of time).

to prosthodontic evidence.26 Quality improvement discussion
has encouraged a renewed look at evidence.27 It asks not only
for a proper place for evidence from RCTs but also an equal
place for pragmatic science—a science of improvement car-
ried out with the “context of care” being a critically important
theoretical consideration.28

Evidence Stewardship in prosthodontics

The initial purpose for seeking a change in the tradition-based
foundation for prosthodontics has been served extremely well
since 1993 by the application of EB principles to prosthodon-
tic care. The benefit derived by providers gaining intellectual
capacity applicable to patient care provides a meaningful im-
provement over the tradition-based capacity for knowing the
value of published evidence. Additionally, the understanding
of experimental methods application to enhance scientific un-
derstanding free of bias has been fostered by an EB framework
applied to residency training.

Despite these benefits, prosthodontics exposure to EB prin-
ciples has not yet translated to improved evidence to guide
care decisions, as demonstrated by the fact that after 20
years there remains limited prosthodontic authorship applied
to Cochrane Reviews and insufficient evidence to support basic
interventions common to the practice of prosthodontics.29-35

Part of the current challenge relates to a lack of outcome
standardization.36 The future challenge relates to an unlikely
acceleration of the research enterprise (research groups and
funding) supporting oral health-related device and procedural
care.37

Complimentary evidence sources

In light of this situation, and in line with a position of evidence
stewardship for patients seeking prosthodontic care, strong con-
sideration for practice-based (PB) evidence creation becomes
an important compliment to EB trial information. The compli-
mentary relationship stems from recognizing the importance
of the least-emphasized category of the EB five-step process,iii

which involves a mechanism that allows recognizing when care
falls short of desired outcomes or expectations and requires a
provider to “evaluate your performance.”38 It is the recognition
of a gap in knowledge or an undesirable care result that leads
the provider to seek evidence.

Monitoring of care outcomes

Formalized processes for monitoring oral care outcomes from
practice environments are beginning to be discussed.32 Such
a process would be aligned with an accountability position
in health care,39 support meaningful use of electronic dental
records,40 and fuel a shared decision-making interaction with
patients that could help address the PCORI emphasis.

iiiEvidence–based practice is a five–step process: (1) construct a relevant,
answerable question, (2) plan and carry out a search of the literature for the
best external evidence, (3) critically appraise the literature for validity and
applicability, (4) apply the evidence to your clinical practice, (5) evaluate
your performance.

14 Journal of Prosthodontics 24 (2015) 12–16 C© 2014 by the American College of Prosthodontists



Carr Evidence-Based Prosthodontics

Systematically monitoring trial and practice-based
prosthodontic evidence positions the specialty to best
address pending concerns about value-based41 or accountable
care.42 (Value care related to quality outcomes, patient experi-
ence, and costs. Delineating the quality outcomes is the work
of both the COHG and a network of practicing prosthodontists;
delineation of patient experience is best accomplished through
practice feedback.) Such evidence will provide a representative
body of information that can define the specialty from both
clinical trials (Cochrane Global Alliance work) and from our
own practices for public awareness use.

Being stewards of the evidence pertaining to prosthodontic-
related oral health positions the specialty to contribute to dental
education content at undergraduate and graduate levels, collab-
oration efforts with general practitioners, and the value care dis-
cussion through ongoing monitoring of quality care outcomes.
Additionally, while the ACP’s past emphasis in defining the
specialty has understandably emphasized our training and pro-
cedure difference, as evidence stewards, we will have the means
to be transparent about the patient care outcome evidence that
defines our specialty. (The ACP is the professional association
of dentists with advanced specialty training who create optimal
oral health, both in function and appearance including dental
implants, dentures, veneers, crowns, and tooth whitening.)

Conclusion

The current strategic direction chosen by prosthodontics is an
extended commitment to change43 that recognizes the health
care reform aims, and seeks to be an accountable provider
group in the broader health care arena. An April 2008 address
by then-secretary Michael O. Leavitt of the USDHHS pro-
vides an insightful “market” commentary within the context
of a health care message. Secretary Leavitt said, “In a global
market there are three ways to approach change. You can fight
it and fail; you can accept it and survive; or you can lead it
and prosper.”43 The vision to form a network of practitioners
representative of prosthodontists that augments a commitment
to Cochrane “clinical trial” data demonstrates a responsibility
to professional transparency about who we are, adds value for
patients and oral health care providers, impacts teachers and
students in dental education, and provides a measure of care
accountability unique in dentistry.
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