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Abstract
Objective—Following a successful2005–2012 phase with three regional practice-based research
networks (PBRNs), a single, unified national network called “The National Dental PBRN” was
created in 2012 in the United States to improve oral health by conducting practice-based research
and serving dental professionals through education and collegiality.

Methods—Central administration is based in Alabama. Regional centres are based in Alabama,
Florida, Minnesota, Oregon, New York and Texas, with a Coordinating Centre in Maryland. Ideas
for studies are prioritized by the Executive Committee, comprised mostly of full-time clinicians.

Results—To date, 2736 persons have enrolled, from all six network regions; enrollment
continues to expand. They represent a broad range of practitioners, practice types, and patient
populations. Practitioners are actively improving every step of the research process, from idea
generation, to study development, field testing, data collection, and presentation and publication.
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Conclusions—Practitioners from diverse settings are partnering with fellow practitioners and
academics to improve clinical practice and meet the needs of clinicians and their patients.

Clinical significance—This “nation’s network” aims to serve as a precious national resource to
improve the scientific basis for clinical decision-making and foster movement of the latest
evidence into routine practice.
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1. Introduction
Practice-based research networks (PBRNs) have demonstrated that they can make major and
unique contributions in improving clinical practice.1–3 Their growth in number and diversity
is due to the unique advantages that they offer both to research and quality improvement, to
their ability to bring practice-relevant topics onto the research agenda, and to their ability to
move scientific advances into routine practice quickly.4–11 Although medical PBRNs began
in the 1970s, to our knowledge no dental PBRN existed in the United States before 2002. To
catalyze the development of dental PBRNs, the National Institute of Dental and Craniofacial
Research (NIDCR), part of the National Institutes of Health, the main funder of biomedical
and health research in the United States, funded three regional dental PBRNs in 2005 for a
seven-year period. By the end of their funding period in 2012, the regional PBRNs had
conducted numerous studies with thousands of patients and hundreds of practitioners on a
broad range of topics and study designs; demonstrated rigour, adherence to protocol, and
impact on clinical practice; and proven that dental practitioners can effectively contribute to
every step of the research process. Owing to the success of the regional PBRNs, NIDCR
funded the PBRN initiative for an additional seven-year period, but in this new phase, as a
single, unified national network, rather than regional PBRNs. In April 2012, this new
network, “The National Dental PBRN”, began operation. Our objectives are to describe the
purpose, structure and function of this new national network, as well as to encourage
participation in it.

2. Methods
2.1. Administrative structure of the network: central offices

The mission of the network is “to improve oral health by conducting dental practice-based
research and by serving dental professionals through education and collegiality”. It is
committed to maximize the practicality of conducting research in everyday clinical practice
across geographically dispersed regions and diverse practice types. Its structure is designed
to focus some activities at the regional level (e.g., close interactions with practitioners),
while other activities of the entire network are better managed centrally (e.g., study
development and dissemination). The network’s organizational chart is shown in Fig. 1. The
central administrative base is at the University of Alabama at Birmingham, with six network
regions administratively based in Alabama, Florida (University of Florida), Minnesota
(HealthPartners Institute for Education and Research), New York (University of Rochester),
Oregon (Kaiser Permanente Centre for Health Research), and Texas (University of Texas
Health Science Centre at San Antonio). All enrolled practitioners are associated with one of
these regional centres.

2.2. National Network Director
The National Network Director is responsible for overall scientific and administrative
leadership, operations and fiscal management, and chairing the Executive Committee and
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Steering Committee. The office of the National Network Director also has a faculty-level
Director of Communications and Dissemination (also located at the University of Alabama
at Birmingham), who directs the network’s web site, email and postal communications,
webinars, and plans network communications and dissemination activities. A Director of
Practitioner Training and Education Component (located at the University of Florida) also
reports to the National Network Director, directing practitioner enrollment, training and
education activities, such as the Enrollment Questionnaire, network orientation, training and
certification in human subjects research and financial conflict of interest.

2.3. Coordinating Centre
The Coordinating Centre, based at Westat in Rockville, MD, provides expertise in study
design and statistical support, develops and maintains databases and information systems,
conducts data analyses, and participates in publications, among other duties. It contains
doctoral-level biostatisticians plus staff with expertise in data management and analysis,
study design, and informatics.

2.4. Recruitment
Recruitment of practitioners into the network includes general dentists, dental specialists,
and dental hygienists. Practitioners may receive a postal or electronic mailing that describes
the network and invites their participation. They also may be recruited at dental meetings, at
annual meetings of existing network practitioners, by other network practitioners, by
announcements from dental organizations, or via the network’s internet site. Enrollment
consists of completing an online Enrollment Questionnaire that describes practitioner and
practice characteristics.12 Enrollees choose one of three participation levels: (1) information
only (join the network’s mailing list to receive regular news and study updates); (2) limited
participation (mailing list, plus participate in network surveys); (3) full participation
(includes participation in in-office studies). Practitioners who wish to be full participants are
required to attend a network annual meeting or orientation session (or electronic version of
it, for which they receive continuing education credit; complete an online course in human
participants research (also receive continuing education credit); and complete documents
that affiliate them with an Institutional Review Board (ethics committee).

Once full-participant practitioners have completed these requirements, they are eligible for
recruitment to specific clinical studies. Practitioners can participate in as few or as many
studies as they wish, depending on any network requirements for specific studies. Study-
specific requirements may comprise seeing a sufficient number of patients of a particular
type, or doing a certain treatment procedure on a regular basis. From this given study-
specific pool of eligible practitioners, recruitment is typically made by emailing descriptions
of the study and asking if the practitioner is interested in such a study. Recruitment goals
usually require region-specific quotas so as to disperse participation nationally.

General dentists, dental specialists, and dental hygienists can enrol. Additionally, non-
practitioners can enrol in the information-only participation level. The network defines a
non-practitioner as anyone who does not meet both of these criteria: (1) currently licensed to
practice dentistry or dental hygiene; and (2) currently treats patients on a regular basis. This
means that dental students and dental residents can enrol, as can retire dentists, dental
faculty who do not currently treat patients, and non-dental care providers. Non-practitioners
are encouraged to enrol because they can serve as additional means to disseminate
information, provide expertise for studies, and encourage practitioners to enrol.
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2.5. Administrative structure of the network: committees
Much of the work of the network is handled by the following four committees. Additional
details about the network’s administrative structure are publicly available.13

2.5.1. Executive Committee—This committee is the key decision-making body of the
network and is structured to make the network practitioner-driven. By design, majority
voting authority resides with its six practitioner-investigator representatives. One vote is also
given to the National Network Director and the Director of the Coordinating Centre, and a
NIDCR representative serves on the committee as an ex officio, non-voting member. The
most important role of the committee is to render judgement about proposed study ideas and
study protocols. All accepted studies must be deemed suitable for the PBRN research
context, feasible, of interest to network practitioners, and able to significantly impact routine
clinical practice and/or public oral health after their completion. This committee also renders
judgement about the amount of compensation that will be paid to practitioners for each
study. Additionally, it makes decisions about certain operational issues, especially those that
most directly impact practitioners. The committee usually meets monthly. Most meetings are
held by telephone conference, with one meeting held face-to-face each year.

2.5.2. Steering Committee—This committee’s voting members comprise the National
Network Director, the Director of the Coordinating Centre, and the Directors of the
network’s six regions. Its purpose is to determine how best to implement decisions made by
the Executive Committee; assist investigators with developing study applications into a
more-final form before they are sent to the Executive Committee; and maximize
coordination of tasks across regions, in conjunction with the Regional Coordination
Committee. The committee meets monthly by telephone conference and annually face-to-
face.

2.5.3. Regional Coordination Committee—This committee comprises the Regional
Coordinators in the network, the National Network Director, National Network Director
staff, and certain Coordinating Centre staff. The committee Chair is one of the Regional
Coordinators whose responsibility rotates across regions on an annual basis. The main duties
of the committee are to determine optimal practices for interacting with practitioners; to
advise the Steering Committee, Directors, and study investigators regarding best practices;
and to standardize and monitor certain study procedures among practitioners participating
across all regions.

2.5.4. Publications and Presentations Committee—Its purpose is to review and
render judgement about all network publications, abstracts, and presentations; encourage
publications and presentations; and ensure compliance with the Publications and
Presentations Policy. The committee comprises a practitioner-investigator, representatives
from two network regions and the Office of the National Network Director and Coordinating
Centre.

2.6. The study development process
A key operating principle for the network is that most research questions or study topics
originate from practitioners, and that the answers to these questions have the potential to
immediately improve clinical practice. Furthermore, the research itself is done within the
practices of the network members. This situation creates a healthy tension between the needs
of a sound study and the need not to be overly disruptive of routine clinical practice. The
process begins with the proposed Study Principal Investigator using a network-provided
Study Concept Template, which provides a 2–7 page overview of the study. Following
initial review by a Regional Director or the National Network Director, the next step is
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review by the Executive Committee, usually during a meeting with the Study Principal
Investigator present via teleconference. If the Executive Committee approves the study
concept, it is forwarded to the NIDCR Clinical Studies Group to determine whether it
overlaps with a study already funded by NIDCR, and to assess scientific rigour and
appropriateness to the PBRN context.

2.6.1. NIDCR Clinical Studies Group—The Clinical Studies Group formalizes the
process for NIDCR evaluation and approval of network projects. It is composed of NIDCR
Programme Officials, the NIDCR Office of Clinical Trials Operations & Management, and
others from the Institute. The Clinical Studies Group comprises experts in study
methodology, scientific content, and programme knowledge. The Clinical Studies Group can
approve with or without recommendations, or disapprove the concept. If disapproved by the
Clinical Studies Group, no further study development occurs. If the concept is approved by
the Clinical Studies Group, then a Complete Protocol is developed and if approved by the
Executive Committee, the Clinical Studies Group then evaluates the Complete Protocol and
provides feedback as needed during an iterative process with an eye towards eventual
approval as the final Complete Protocol is agreed upon. An NIDCR Technical Consultants
Panel also may be formed. This is a panel of study-specific subject experts recommended by
NIDCR to guide specific aspects of protocol development.

2.6.2. Study Team—If the study concept is approved by the Clinical Studies Group, the
proposed Study Principal Investigator is asked to form a Study Team. The Study Team can
comprise personnel already in the network or if advisable, draw on national or international
scientists with applicable expertise. The composition of the Study Team is reviewed by the
Clinical Studies Group. If approved, the Study Team is asked to develop a Complete
Protocol. The Complete Protocol is reviewed by the Executive Committee and if approved,
undergoes review by the Clinical Studies Group. If the Complete Protocol receives Clinical
Studies Group approval, the Study Team proposes a budget, and if this is approved by the
Clinical Studies Group, application(s) are submitted to each region’s respective Institutional
Review Board. All federally-funded human participants research conducted in the United
States must be approved by an Institutional Review Board. Institutional Review Boards take
responsibility for ensuring that the rights of human participants are protected and that studies
include proper procedures to ensure the privacy of information that participants provide.

The Study Team administers the study from protocol development, to feasibility and pilot
testing, to data collection, to data analysis, to study closure, to presentations, manuscript
preparation, and other dissemination activities. The team includes subject experts and is
protocol-specific. It is constituted by the National Network Director in concert with the
proposed Study Principal Investigator and the NIDCR Clinical Studies Group. While
forming the Study Team, the network may call on expertise nationally or internationally if
needed, or only use expertise already available in the network, depending on the study topic
and study design. The composition of the team varies with the stage of the study. The study
is typically managed via monthly conference calls in which the only agenda items have to do
with that study. During protocol development, the minimum composition is the Study
Principal Investigator, the subject expert(s), the National Network Director, a Regional
Coordinator, a Coordinating Centre representative, and a practitioner-investigator. At a later
stage, representatives from each region join the monthly Study Team conference calls during
data forms development, feasibility testing, pilot testing, and data collection phases. After
Institutional Review Board approval is obtained, the study is launched directly, or more
often, the Study Principal Investigator is asked to lead feasibility and/or pilot testing before a
network-wide full launch. Approved versions of data collection forms for each study are
pilot tested with practitioners on the Executive Committee and selected practitioners across
the network. Pilot testing often leads to changes in these forms to optimize their use in a
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diverse range of practice settings. Once final versions of all forms have been completed, a
study is implemented in all regions. After data collection for the study has ended and its data
set(s) are locked, the Study Team typically dissolves and at that point the Study Principal
Investigator takes responsibility for leading data analyses and manuscript preparations, a
process which itself may involve conference calls of personnel involved in manuscript
preparation from the study.

2.6.3. Data and Safety Monitoring Board—The Data and Safety Monitoring Board is
an independent group of experts that advises NIDCR and study investigators on clinical
studies, especially those that involve an intervention. Its responsibilities include monitoring
human subject safety, evaluating the accumulated study data; reviewing study conduct and
progress; and making recommendations to NIDCR concerning the continuation,
modification, or termination of the study. Study-specific data as well as relevant background
information about the disease, patient population, procedures and progress of the study are
also considered.

3. Results
3.1. Characteristics of enrolled practitioners

As of March 31, 2013, 2539 practicing dentists and hygienists enrolled, defined as
completing an Enrollment Questionnaire. This questionnaire comprises items about
practitioner, practice, and patient characteristics, and is publicly available.12 Key
characteristics of the enrolled practitioners and their practices are also shown in Table 1 (an
unabridged version is publicly available),13 stratified by whether they are dentists or dental
hygienists Dentists are further stratified by private vs. non-private practice and by generalist
vs. specialist. Characteristics of an additional 224 enrolled non-practitioners are also
publicly available.13

3.2. Motivations of practitioners to participate
Table 2 lists the benefits of participating in the network as communicated by practitioners
themselves. Some practitioners have volunteered to provide written and/or video
testimonials in an effort to encourage participation by colleagues.14,15 Others have written
journal articles and provided oral and poster presentations for the same reasons. The
network also holds annual meetings of practitioner-investigators in each region. Practitioners
regularly report that they enjoy the collegial interaction that occurs at these meetings. These
meetings provide face-to-face opportunities to hear the latest results from network studies,
help design future studies, network with colleagues, and obtain continuing education credit.
An additional benefit is that these meetings provide a mechanism for practitioners to
interact, discuss the challenges of daily clinical practice, and in still a sense of belonging to a
network that is much larger than them. Annual meetings with fellow practitioner-
investigators also create an acceptance of responsibility for improving one’s own daily
clinical practice, by understanding what is happening in their practices and the practices of
fellow practitioners, having seen study results to which they themselves contributed. We
have learned that interactive meetings with fellow practitioners can be an effective means to
move scientific findings into clinical practice.16,17

4. Discussion
Results shown in Table 1 make it clear that network enrolees represent a substantial
diversity in key practice and practitioner characteristics. This may offer the network
advantages, such as being able to evaluate how practice differences affect treatment
outcomes. Although there is substantial diversity, network members are not selected
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randomly, so another consideration is how representative these practitioners are of United
States practitioners at large. Comparisons can be made to dentists who participated in the
2010 ADA Survey of Dental Practice; this survey samples both American Dental
Association (ADA) members and non-ADA members, is based on a national probability
sample, and provides the most comprehensive information on the characteristics of United
States dentists.18 Limitations are that the sample is limited to dentists in private practice, is
based on a 29% response rate, and provides results from 2009. Because ADA Survey
respondents cannot be practitioners in public health clinics, federal or tribal facilities,
community health centres, or dental schools (provided they do not see private patients in the
dental school), comparisons to network practitioners are limited in that regard. A total of
79% of ADA survey participants were general dentists, compared to 80% of network
practitioners. Gender distribution in the ADA survey was 17% female [p. 6], compared to
27% female for network practitioners. The mean age in the ADA survey was 52.8 years [p.
5]; compared to 49.9 years for network practitioners. ADA Survey practices with one dentist
accounted for 78% of practices [p. 8], compared to 81% for network dentists. A total of 64%
of patients had private dental insurance in the ADA Survey [p. 23], compared to 59% for
network practitioners. Although comparisons to the ADA data have limitations, we conclude
that network enrolees have much in common with dentists at large. This is salient because
network enrolees comprise only a small proportion of all of the dentists in the United States.
While it is reassuring that network dentists and United States dentists are similar for the
characteristics for which ADA data are available, network dentists may be more attuned to
evidence-based recommendations owing to their interest in having a research component in
their practice; therefore, they may differ in characteristics that are not measured in national
surveys. Having extensive Enrollment Questionnaire information for these practitioners is
advantageous because it allows the network to better describe these dentists’ comparability.
This information is also helpful for understanding regional variations in clinical practice.

Comparisons can also be made to the 2007 Suruey of Dental Hygienists sponsored by the
American Dental Hygienists’ Association (AHDA),19 derived from a random sample of
currently licensed dental hygienists, which had a response rate of 44%. A total of 99% of
practicing hygienists in the ADHA survey were women, compared to 97% female for
network hygienists. A total of 92% of ADHA survey hygienists were non-Hispanic,
compared to 89% for network hygienists. The mean age of practicing hygienists in the
ADHA survey was 44.1 years, compared to 44.2 years for network hygienists. A total of
53% of practicing hygienists in the ADHA survey worked full-time, which was defined in
the ADHA survey as 31 or more hours per week, compared to 63% for network practitioners
when full-time was defined as 32 h or more. We conclude that hygienist network enrolees
have much in common with hygienists at large.

Clinical researchers have attempted many methods designed to foster movement of scientific
evidence into routine clinical practice, with varying success. PBRNs provide a practitioner-
friendly venue to test these methods. Because of this, the National Dental PBRN not only
conducts studies of effectiveness (i.e., what clinical treatment and diagnostic methods work,
for whom, and when), but also studies to test evidence dissemination and implementation
methods. The network conceptualizes this two-pronged approach as comprising two “sides
of the same coin”, in which one side of the coin comprises effectiveness studies, while the
other side of the coin comprises dissemination and implementation science studies. Both
sides of the coin are equally important, and affect the network’s research priorities. The
often-lamented research-to-practice gap refers to the delay between what research evidence
suggests should be happening in routine clinical practice, and what is actually happening.
This single gap is best dissected into three gaps (Dr. Sharon Levine, personal
communication, 2012). There first can be a “knowledge gap”, wherein the effectiveness of a
treatment is not known. This creates a need to conduct research studies to determine
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effectiveness in order to close that gap. Then there can be a “knowing gap”, in which the
effectiveness of a treatment has been scientifically established, but practitioners are not
aware of this knowledge. This “knowing gap” creates a need to more effectively disseminate
that knowledge (evidence). There also can be a “knouring-to-doing gap”, in which
knowledge is available and providers are aware of it, but they have not yet implemented the
recommended changes. This gap is a result of inadequate implementation of evidence, due
to a variety of reasons. Therefore, the National Dental PBRN seeks to do studies and other
activities that close all three gaps, in an effort to close the overall research-to-practice gap.

PBRNs are based on the understanding that the experience, insight, and practical wisdom of
full-time clinicians and their patients are powerful means to advance the health of the
population and address challenges encountered in clinical practice. Dentistry can play an
active role in these advancements, showing that knowledge transfer not only happens in the
research-to-practice direction, but also in the practice-to-research direction. The National
Dental PBRN seeks to become a precious and prized national resource, capitalizing on the
rare opportunity provided to the dental profession by the NIDCR to add to the scientific
basis of clinical decision-making and movement of this evidence into routine clinical
practice. It seeks to: (1) become the preferred venue where ideas are put to the test under
real-world conditions; (2) conduct studies that actually make a difference in how care is
provided; (3) serve as a venue for testing methods for how best to move evidence into
routine practice; (4) be a network that enhancesi professional and inter-professional
collaborations; (5) be a key source for what works, when, and for whom; (6) serve as an
opportunity for the profession to lead rather than to be led; and (7) be a network that patients
see as contributing to their well-being and enhancing the public’s view of dentistry as being
committed to research and quality improvement. The dental PBRN research context has
changed the profession’s model for doing research. It has done so by bringing practitioners
and patients to the discussion table. The National Dental PBRN seeks to foster a future in
which research and quality improvement are done on a routine basis in everyday clinical
practice – just because that is what dentists do as a profession.
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ADA American Dental Association

ADHA American Dental Hygiene Association

PBRN practice-based research network

NIDCR United States National Institute of Dental and Craniofacial Research
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Fig. 1.
Network organizational chart.
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Table 2

Benefits of participating as communicated by network practitioners.

Increases the practice’s visibility and stature among dental patients

Distinguishes the practice from other practices, acting as a practice promoter or practice builder

Receive financial remuneration for the time spent doing research

Enhances communication with patients by showing that the practitioner cares about the scientific basis of clinical practice – practitioner is
“staying current”

Improves quality of dental care by contributing to the scientific basis for the dental procedures that are their focus

Get to see what is effective in their practices in comparison to other practices – using results that are presented anonymously

Serves as a team builder for practice staff, and engages the entire staff in the excitement of discovery and quality improvement

Have a venue for collegial interactions and exchange of ideas with fellow practitioners, becoming part of a community of learning and
camaraderie

Do research projects that are relevant and benefit their practice

Improves the logistics of daily clinical operations

Receive Continuing Education credit for attendance at National Dental PBRN annual meetings and participating in training and certification
activities for specific National Dental PBRN studies

Present at local, state, and national dental meetings and research conferences

Get preliminary reports of research results as soon as they are available

Practitioner is the first to know of upcoming studies

Opportunities to attend annual meetings of practitioner- investigators
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