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A B S T R A C T

Practice-based research networks with strong leadership can be effective venues for the translation of research
findings. Coordinating all the efforts across a Network composed of individuals with a broad range of expertise,
goals, and expectations can, however, be cumbersome, posing many different leadership challenges.

1. Introduction

There can be a substantial delay between the generation of new
knowledge and its application into clinical practice [1]. This delay may
be caused, in part, by practitioners not considering research results
applicable to the patients they see in everyday clinical care [1]. A major
limitation of traditional institutional-based clinical studies can be a lack
of generalisability and external validity [2], inhibiting clinicians’ de-
cision-making abilities [3]. It is estimated that as little as 8% of medical
clinical practice is based on peer-reviewed and critically appraised
evidence [4,5]. The practice-based research network (PBRN) context
addresses these limitations in two ways: 1) It generates evidence-based
knowledge with good external validity as the research is conducted
with patients seen in daily clinical practice; and 2) It facilitates the
adoption of the research findings by involving practitioners in all

phases of the research process [6]. PBRNs conduct clinical studies and
other activities that can close the research-to-practice gap [1,3] and
optimize patient care, while promoting the notion that all stakeholders
directly or indirectly involved in the process have a platform for col-
laboration (Fig. 1).

To achieve the above-mentioned objectives, the United States
National Institute of Dental and Craniofacial Research (NIDCR) began
funding PBRNs in 2005. In 2012, NIDCR funded a single, integrated
national network, the National Dental Practice-Based Research Network
[7,8] Fig. 1. The Network’s overall goals are to do science that is im-
mediately applicable to clinical practice and to foster movement of its
findings into everyday clinical practice and thereby improve the health
of the population. To accomplish these goals, the Network functions as
a highly collaborative environment where practitioners in clinical
practice, researchers, patient representatives and community partners
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in “win-win” activities that each group sees as mutually beneficial and
which improve health.

The Network embraces the concept of a “learning health system”,
that is, an organisation where science, informatics, incentives, and
culture are aligned for continuous quality improvement and innovation
[9–12]. A key component of the Network’s success is that it makes a
point of listening to end-users – listening closely and listening often.
And it is not just listening but acting based on the information provided
by practitioners as well as engaging stakeholders at each step of the
research process, from study topic selection to results dissemination,
and to implementation of relevant practice changes. Acquiring new
information is necessary but not enough for healthcare providers to
change their behavior [13]. Passive dissemination of knowledge,
guidelines, and attendance at meetings are alone not necessarily ef-
fective for the translation of research into practice [14]. Actively en-
gaging the practitioner in the dissemination of study results through
webinars, publications, presentations, round-table discussions, and
meetings can assist with the translation of the research into everyday
clinical care [6,13].

2. Recruitment and engagement strategies

Practitioner recruitment and engagement strategies are essential to
the success and sustainability of PBRNs. Because of the busyness of
dental offices, recruiting practitioners to participate in PBRN studies
can be a challenge for for the research process. To overcome this
challenge and to be as inclusive as possible in the invitation to all
practitioners, the Network works closely with various national and local
professional dental organisations to keep clinicians engaged and raise
awareness of the research process. We learned that enrollees who have
a positive research experience can also work as advocates by influen-
cing their colleagues to participate in the research process, and thereby
facilitate the recruitment of future participants.

Communication and dissemination of study results to practitioners,
beside aiding in practitioner engagement, assist with recruitment and
retention, which are vital to the success of a PBRN [15]. Consistent with
the vision that practitioners are at the centre of the Network, practi-
tioner representatives have a majority vote on the Executive Com-
mittee, which makes decisions about research topics to be studied. Si-
milarly, practitioners are the driving force of the Network, not only for
gathering and disseminating the data, but also generating the research
ideas that aim to answer relevant clinical questions immediately

applicable to daily clinical care. Equally important and challenging is
the engagement of patients in PBRNs. Strategies to engage patients
include seeking their assistance and feedback on designing patient re-
cruitment brochures; patients approving patient’s brochures that ex-
plain study results [16]; as well as having focus groups for designing a
patient satisfaction questionnaire [17]. To date, we have had nine data
briefs (another two are currently being prepared), which are one-page
summaries of Network studies that are easy for patients to comprehend.
These are publicly available on the website [18] and practitioners can
download, print, and distribute them to their patients.

Additionally, the Network established a Patient Engagement Task
Force, tasked with developing ways to gain patient input when Network
studies are developed, in order to gain patient buy-in to the research
process and the results generated. Our experience with patients is
consistent with the literature on patient engagement [18–23] demon-
strating that patient input is important to the success of PBRNs.

3. Challenges

A crucial part of the infrastructure of the Network is having a co-
ordinating centre (CC) to centralise and harmonise study operations,
data management, and biostatistical support to facilitate rapid devel-
opment and implementation of multisite clinical studies. The CC also
provides scientific, implementation, technological, and administrative
support for successful study design, data collection, implementation,
and analysis to researchers whose Network research experience ranges
from expert to uninitiated. Two primary challenges faced by the
Network are the tension between optimal experimental design and
those feasible in a PBRN setting that rely on practitioner and patient
volunteers, as well as the need to bridge gaps such as limited research
experience and knowledge of a PBRN setting. The time constraints
encountered in everyday practice can also be a hurdle to the research
process. The study design must be carefully crafted to not interrupt or
be perceived as an obstruction to the natural course of the clinical
practice. These challenges create a healthy tension between the need to
provide sound scientific study designs, and the need to feasibly conduct
these studies in the PBRN context. The composition of the CC is de-
signed to meet these challenges. Specifically, the Network pairs scien-
tific and technological leadership, resulting in elevated attention to
these essential components of studies within the Network. These two
perspectives provide insight that informs feasible and appropriate ap-
proaches, including trade-offs between technical solutions, participant

Fig. 1. Illustrates The Network regions in the United States of America.
*Not shown on the map American Samoa, Guam, and the Northern Mariana Islands are part of the Western Region, and Puerto Rico and the US Virgin Islands are part
of the Northeast Region.
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burden relative to reward or intrinsic motivation, and impact on study
analytic considerations.

Among the challenges of conducting PBRN research is the education
of those unfamiliar with the process, especially the investigators, about
the types of studies that are appropriate for the PBRN context. In our
experience, researchers unfamiliar with the PBRN setting require sub-
stantial orientation and mentoring as they take on responsibilities as a
Network Study Principal Investigator (SPI). We learned that it is im-
portant to have an orientation handbook dedicated for this purpose,
and the assignment of individuals familiar with PBRNs as part of the
Study Team (such as regional directors, research coordinators, study/
data managers, statisticians, Network practitioners, etc.). These persons
can provide substantial input during the study development process
about how best to design the study to address the research questions
and to conduct research in the PBRN context. The mentoring continues
throughout the research process, including the implementation phase of
the study, as well as publication and dissemination of the study find-
ings.

Once the study has been fully developed and approved by the
governing bodies (in this case, NIDCR, Institutional Review Boards,
Executive Committee, etc.), the next phase is the implementation of the
study. The implementation step has its own set of challenges and re-
search coordinators are crucial to this research step. The research co-
ordinators are the ones in direct communication with the practitioners
and the dental staff, either virtually or face to face. They are also the
ones who are actively involved in the training portion of the study.
Research coordinators work closely with the SPI and the study team
developing a training manual, to reinforce that the research taking
place in each and every office is gathering the information in exactly
the same manner. The language involved in this step is curated and
carefully developed by the study team, as the success of the research
process hinges on the understanding of the practitioners and their staff
on the various steps involved in the research protocol. This is of out-
most importance in PBRNs as large amounts of data are gathered and
analysed from a diverse pool of participants with various backgrounds
and cultures. Therefore, assuring a good communication between end-
users (practitioner and patients) and the study team is vital to the re-
search process.

The Network makes a point of engaging practitioners at every step
of the research process, and this includes the publication process [24].
In addition, all regions involved in data collection are given the op-
portunity to have at least one author from the region, in accordance
with established authorship guidelines. An effective PBRN understands
that this level of engagement is essential to its success. This expanded
model of team science often creates challenges for SPIs accustomed to
academic models where the core study team has sole responsibility for
these activities. The challenge of linking academic institutions and fa-
culty (that traditionally compete with each other) with large health
institutions can also be an opportunity. As the team strives for colla-
boration and efficiency, PBRNs allow for institutions, practitioners and
patients to work together, promoting timely dialogue and allowing the
team to find solutions for routine clinical problems faced in of everyday
clinical care.

As discussed above, coordinating all the efforts across a Network
composed of individuals with a broad range of expertise, goals, and
expectations can be cumbersome. Managing these linkages requires a
fully functional virtual platform and infra-structure to streamline
communication across a large and diverse network. We learned early-
on that we had to elaborate a system for efficient communication by
forming target committees, developing norms of interaction and es-
tablishing efficiency of virtual meetings.

4. International collaboration

PBRNs also allow the opportunity to expand studies globally to take
advantage of the diversity of study populations encountered. The initial

funding period 2005–2012 included a fully participating Scandinavian
region. Subsequently, the Network has also used existing studies to
collaborate with investigators in Japan, Sao Paulo, Brazil and Scotland
to produce 14 peer-reviewed publications and 13 peer-reviewed ab-
stracts [24]. Furthermore, the Network has provided guidance to other
international institutions when developing PBRNs in their countries.
Additional plans to form PBRNs are in development in England, Ireland,
Brazil, France, The Netherlands and South Africa.

5. Concluding remarks

Not all methods of translating research results have equal success
with incorporating research findings into clinical practice. The im-
portance of developing connections between researchers and practi-
tioners in the dissemination of information has been reported [25].
Increasing personal contacts and relationships between researchers,
practitioners, and policy leaders is an important step towards using
evidence in making policy decisions [26].

Traditional federal or corporate-funded research conducted in aca-
demic settings has significant value that complements the studies that
are conducted in PBRNs. Academic research usually addresses other
questions, such as those having to do with treatment efficacy rather
than treatment effectiveness. In a controlled academic setting, nar-
rowing the selection of study populations, maintaining fidelity of the
intervention and calibration of measurement are feasible. Results from
efficacy studies should be followed by effectiveness studies conducted
in real world settings such as a PBRN, which requires leaders with
specific skill sets. Effectiveness studies are more generalisable to the
public at large. This facilitates the application of the findings for policy
changes and the establishment of standard of care. Additionally, PBRNs
with strong leadership can be effective venues for the translation of
research findings, because practitioner participants can serve as effec-
tive change agents [6,27].
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