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Infrastructure Requirements 
for Practice-Based Research Networks

ABSTRACT
BACKGROUND The practice-based research network (PBRN) is the basic laboratory 
for primary care research. Although most PBRNs include some common elements, 
their infrastructures vary widely. We offer suggestions for developing and support-
ing infrastructures to enhance PBRN research success.

METHODS Information was compiled based on published articles, the PBRN 
Resource Center survey of 2003, our PBRN experiences, and discussions with 
directors and coordinators from other PBRNs.

RESULTS PBRN research ranges from observational studies, through intervention 
studies, clinical trials, and quality of care research, to large-scale practice change 
interventions. Basic infrastructure elements such as a membership roster, a board, 
a director, a coordinator, a news-sharing function, a means of addressing require-
ments of institutional review boards and the Health Insurance Portability and 
Accountability Act, and a network meeting must exist to support these initiatives. 
Desirable elements such as support staff, electronic medical records, multiuser 
databases, mentoring and development programs, mock study sections, and 
research training are costly and diffi cult to sustain through project grant funds. 
These infrastructure elements must be selected, confi gured, and sized according 
to the PBRN’s self-defi ned research mission. Annual infrastructure costs are esti-
mated to range from $69,700 for a basic network to $287,600 for a moderately 
complex network.

CONCLUSIONS Well-designed and properly supported PBRN infrastructures can 
support a wide range of research of great direct value to patients and society. 
Increased and more consistent infrastructure support could generate an explosion 
of pragmatic, generalizable knowledge about currently understudied populations, 
settings, and health care problems.

Ann Fam Med 2005;3(Suppl 1):S5-S11. DOI: 10.1370/afm.299.

INTRODUCTION

The infrastructures of practice-based research networks (PBRNs) 
differ widely, refl ecting their varying origins and settings. Some 
were begun by physicians who had a strong desire to do research 

in community practice settings1 but had no set research program, whereas 
others were formed around a specifi c research agenda.2 The geographic 
scope of PBRNs ranges from national (eg, Pediatric Research in Offi ce Set-
tings, sponsored by the American Academy of Pediatrics, and the National 
Research Network sponsored by the American Academy of Family Physi-
cians) to very local (eg, MetroNet, a 12-practice network in metropolitan 
Detroit sponsored by the Wayne State University Department of Family 
Medicine).

To date, very few data have been published about PBRN infrastructures. 
Basic survey data on the numbers and types of practices, clinician and 
patient demographics, geographic distribution, and studies completed or 
in progress are available for 86 of the 111 PBRNs identifi ed by the PBRN 
Resource Center.3 Other authors have described medical records and busi-
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ness systems information technology (IT) in practices 
in statewide family medicine4 and regional pediatric5 
networks, but data on the research-support IT infra-
structure of PBRNs themselves are lacking. Although 
case studies of single-network infrastructure develop-
ment exist,6 at present, there is no comprehensive 
survey of PBRN infrastructure, much less any detailed 
analysis linking infrastructure elements to research pro-
ductivity or effi ciency.

The Agency for Healthcare Research and Quality 
(AHRQ) describes a set of basic infrastructure elements 
that must be in place for a PBRN to qualify for grant 
funding (eg, for RFA-HS-05-011 grants).7 These ele-
ments include the following:

• At least 15 ambulatory practices and/or 15 clini-
cians devoted to the primary care of patients

• A statement of the PBRN’s purpose and mission, 
including an ongoing commitment to research

• A director who is responsible for administrative, 
fi nancial, and planning functions

• A support staff of at least 1 person reporting to 
the director

• A mechanism such as a community advisory board 
to solicit advice and feedback from the communities of 
patients served by the PBRN clinicians

• An organizational structure independent of any 
single study

• Communication processes such as regular news-
letters, e-mails or listservs, conference calls, or face-to-
face meetings

In the discussion that follows, we offer suggestions 
for confi guring PBRN infrastructure. Our suggestions 
are based on our own experience and discussions with 
directors and coordinators of other PBRNs. We hope 
that the data linking structure to research productivity 
that we now lack will become available in the future 
and allow suggestions to be made on a more evidence-
based footing.

INFRASTRUCTURE ELEMENTS
The PBRN is the basic laboratory for primary care 
research, and laboratories are designed for the research 
questions they intend to answer and the methods they 
will use to approach those questions. In our discussion, 
we therefore adopt the position that the infrastructure of 
a PBRN should be designed to support its research mission and 
should be designed after that research mission has been determined. 
In other words, the statement of mission and purpose 
should come fi rst, and the infrastructure should be 
designed to support it. Certain elements of infrastruc-
ture will be common to all or nearly all PBRNs; others 
will vary depending on mission. We consider both of 
these categories.

Common Infrastructure Elements
Certain elements of infrastructure appear essential to 
support any successful PBRN: a director, a coordinator, 
a regular news-sharing function, some means of regular 
2-way communication among the member practices, 
a membership roster, a provision for meetings, and an 
organized means of ensuring human subjects protection.

Director
The director is operationally responsible for the PBRN 
and is the individual accountable for management of 
the network. The director is typically a physician but 
may be a PhD researcher or another senior administra-
tor. Training or experience in research is very desirable 
if not essential for this position.

The director is responsible for ensuring that pro-
posed projects are evaluated in light of the network’s 
research focus and mission, resources, and other concur-
rent projects. (Networks differ in whether the actual 
decisions on prioritizing projects are made by the direc-
tor, the governing board, a project review committee, 
or the membership as a committee of the whole.) The 
director need not be directly involved in active research 
within the network, but should know of all projects in 
the network. She or he often provides or arranges for 
mentorship and project development assistance for net-
work members who have research questions and need 
help developing them. Outreach and recruitment of 
potential new network members, writing press releases, 
and giving talks at appropriate forums to reach exist-
ing and potential new members are also the director’s 
responsibility. If the network holds regular meetings, the 
director is usually responsible for leading those meet-
ings. Finally, the director is responsible for daily admin-
istration, such as personnel and fi nancial management.

It is essential not to underestimate the time com-
mitment of the director. PBRNs require substantial in-
person contact and hence make heavy demands on the 
director’s involvement. It is probably not practical to 
commit less than 0.20 full-time equivalents (FTEs) for 
even a small network, and 0.50 FTEs is more realistic 
for a network of any size. (In some networks, a team 
of investigators shares the personal contact function, 
reducing the time commitment required of the director.)

Coordinator
The PBRN coordinator is the key staff person respon-
sible for the day-to-day operations of both the network 
and the projects within the network, and is critical to 
the success of a network. Although published data do 
not exist, we have developed a description of the suc-
cessful coordinator from discussions at national PBRN 
workshops. Successful coordinators often have training 
and experience in both health care management and 
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project administration. While the level of experience 
will vary from person to person, a basic understanding 
of both clinical settings and health services research are 
important.

The coordinator has 3 overlapping roles including, 
but not limited to, being a research manager, an infra-
structure administrator, and an assistant to the network 
director. In any given network, the coordinator does 
not manage all elements of all the roles. For example, 
some networks may have specialized budget personnel, 
often as part of an academic department sponsoring the 
network.

As a research manager, the coordinator is respon-
sible for managing research initiatives. Some of these 
responsibilities include the following:

• Identifying potential grant opportunities
• Assisting with the development and submission 

of grant applications
• Developing project-specifi c protocols and 

procedures
• Hiring, training, and supervising research support 

staff
• Organizing, overseeing, and assisting the work 

fl ow of projects
• Overseeing the management of study budgets
As an infrastructure administrator, the coordinator is 

primarily responsible for maintaining communication 
across the network, both between network members 
and between the network infrastructure elements. 
The following tasks are necessary for maintaining this 
communication:

• Creating and distributing a PBRN newsletter or 
other periodical mailings

• Organizing and scheduling meetings, includ-
ing board and member discussions as well as regular 
meetings with infrastructure staff including the PBRN 
director

• Developing and maintaining the network Web site
• Conducting conference calls or teleconferencing 

relevant and/or essential to the network
As an assistant to the network director, the coordinator 

helps the director with the recruitment and retention of 
practices and clinicians within the network by perform-
ing a set of tasks:

• Assisting with the recruitment of new PBRN 
members 

• Maintaining a directory (database) for tracking 
both research activities and member information

• Working closely with the PBRN director to iden-
tify potential problems or diffi culties within or between 
practices and network administration or governing 
organizations

• Serving as a liaison between the community and 
the network 

The coordinator position will ordinarily require at least 
0.50 FTEs in even a modest-sized network. Larger net-
works will require more dedicated time and may divide 
the coordinator roles between 2 or more people.

One-Way Communication
The 1-way communication or news-sharing function 
of a PBRN is usually served by some combination of a 
newsletter and a Web site. The content of both will be 
quite similar. Newsletter intervals vary with activity; 
quarterly publication is a common choice. A Web site 
has the advantage of offering archival and reference 
information, but members must actively check it. Both 
forms of communication serve to celebrate successes, 
prepare for upcoming possible projects, reinforce con-
tact information, and disseminate schedules. The value 
of a newsletter or Web site in making the PBRN known 
and attractive to potential new members should also be 
considered.

Two-Way Communication
The 2-way communication function of a PBRN is often 
supported by an e-mail listserv; that is, an e-mail ser-
vice wherein listed members can both read and post 
comments. Discussion boards on a Web site are also 
possible, but require members to actively sign in to 
check on them. Two-way asynchronous communication 
is an effective means of developing ideas, managing 
active projects, and sharing news as well as collabora-
tive feedback. It also serves the intangible but vital 
role of community-building, particularly in PBRNs that 
are geographically dispersed. The same listserv can 
also support the 1-way news-sharing function, if all or 
nearly all members of the network are subscribed.

Membership Roster
The roster may be anything from a simple list kept 
in the coordinator’s or director’s offi ce to a full-scale 
multiuser database containing extensive descriptive 
information. A well-designed roster database will allow 
identifi cation of practices for specifi c studies, support 
the mailing list for the newsletter and other communi-
cation tools, and provide information on the network 
(numbers, locations, and demographics of practices) to 
support grant applications.

Meetings
PBRNs generally have some form of regular meeting 
among members. In small networks, meetings may be 
as frequent as monthly, whereas in large or geographi-
cally dispersed networks, an annual assembly may be all 
that is practical. Larger meetings may serve more than 
the communication and community-building functions: 
they may include presentation of research results and 
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research proposals, training sessions for general meth-
odologies or specifi c projects, and workshops on topics 
such as grant writing or manuscript preparation. Con-
tinuing medical education (CME) credit is often offered 
even at smaller meetings.

Geographically dispersed PBRNs with infrequent 
meetings may supplement their meeting schedule with 
regularly scheduled conference calls open to all mem-
bers, hosted through commercial services or by hos-
pitals or universities with telephone line resources. A 
new alternative, practical in only a minority of settings 
because of high-speed Internet requirements, is Web-
based videoconferencing.

Board Function
All PBRNs require a board function, but how that func-
tion is served varies widely and depends to a great 
extent on whether the network functions primarily in a 
top-down, bottom-up, or whole-system fashion.8 Net-
works that are freestanding, nonprofi t legal entities such 
as 501(c)(3) corporations, of course, have board struc-
tures dictated by their legal status. Some small unincor-
porated or institution-based networks function as a com-
mittee of the whole. Large institution-based networks 
generally require a formal board of directors, which may 
be appointed by sponsoring institutions or elected by 
the membership, or both. Patient representation on the 
board should be strongly considered, both to maintain 
patient-centered research values and because funding 
agencies are placing a great deal of emphasis on patient 
input at this organizational level.7 Alternatively, a PBRN 
may create a community or patient advisory board that 
reports to the governing board.

Human Subjects Protection Management
PBRN members and their offi ce staffs must have train-
ing and certifi cation in human subjects protection.9,10 
At present, the required training programs vary widely 
and are often specifi c to host institutions or to fund-
ing agencies. A good starting point for an overview 
is the Bioethics Resources Web page of the National 
Institutes of Health (http://www.nih.gov/sigs/bioethics). 
PBRN infrastructure must include a means of knowing 
members’ progress toward certifi cation and, ideally, 
support for helping them work through required mate-
rial. Some PBRNs hold human subjects certifi cation 
courses at their meetings, others give talks at members’ 
offi ces or hospitals, and some offer online training 
through their host institution.

PBRNs that are not entirely owned by or otherwise 
subsumed within a single health system will have to 
deal with multiple institutional review boards (IRBs), 
which typically vary widely in their procedures and 
requirements. A detailed database of IRB procedures 

and contact information, a collection of their forms, 
and at least 1 person experienced in working with them 
will be critical elements of infrastructure. This database 
must be well maintained, as IRB processes change rela-
tively often.

Mission-Dependent Infrastructure Elements
For PBRNs intending to do only simple observational 
correlation studies, no formal infrastructure beyond the 
basics outlined above may be needed. PBRNs intending 
to carry out prospective cohort studies, clinical trials, 
or practice change interventions will need to consider 
dedicated research assistants (RAs), more sophisticated 
information management resources, training programs 
for members and their staffs, and formal linkages with 
the statistical and methodologic expertise of academic 
centers.

Research Assistants
The qualifi cation of and funding for RAs vary with 
the local conditions of each network and the research 
mission(s) they undertake. Permanent RA positions that 
continue from one project to the next attract and retain 
more capable RAs, but must be supported fi nancially 
during gaps between project funding streams. That 
support typically requires infrastructure support from a 
larger institution or a means to recover indirect costs or 
contractually set aside direct funds from grants to cover 
the gaps.

In some cases, practice staff rather than RAs collect 
study data. This substitution may necessitate fi nancial 
support or other incentives for the practices. Using 
practice staff has 2 risks: research activities must com-
pete with clinical demands for staff time and attention, 
and offi ce staff may not be well or uniformly trained in 
research data collection. Both risks have implications 
for the generalizability of the patients recruited as well 
as the quality of the data obtained. The substitution of 
practice staff for RAs is nonetheless done successfully 
in many PBRNs and is advantageous particularly when 
geographic dispersion of practices is large, data collec-
tion procedures are straightforward, and data must be 
collected from many sites simultaneously. A brief, well-
thought-out training program can allow gathering of 
high-quality data.11

Information Technology Infrastructure
The elements of IT infrastructure12 can be considered 
in 2 categories, according to whether they function 
primarily at the practice level or at the network level. 
Here we will consider only those IT elements that 
directly relate to PBRN research, deferring practice 
business operations4 and general research issues such as 
statistics software to other authors.
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At the practice level, electronic medical records (EMRs) 
can be helpful in PBRN research.13 They may be very 
helpful in providing practice demographics to support 
grant applications, identifying patients as candidates 
for studies, and providing data for retrospective chart 
review projects. Commercial EMRs are generally not 
designed for research; some proprietary systems do 
not even allow practices to access their own data for 
research without payment to the vendor. Choosing 
an EMR carefully, however, can maximize its useful-
ness in PBRNs. Practices contemplating the purchase 
of an EMR may wish to consider whether the data are 
structured in a manner that supports research queries, 
the ease of access for ad hoc queries, and whether data 
elements or forms can be added for specifi c research 
projects. At the network level, PBRNs may need to 
consider Web and fi le servers, shared databases, net-
working, and data collection equipment.

PBRNs desiring a Web site, listserv, or shared fi les 
require some form of server infrastructure. A wide vari-
ety of arrangements are possible, depending on local 
resources, expertise, and needs. A simple desktop com-
puter with an always-on Internet connection may suf-
fi ce; at the other extreme, the network may have space 
in a commercial or academic server-hosting operation. 
Regardless of the specifi c arrangements, 3 needs must be 
addressed: backup, security, and support. If any infor-
mation of operational importance is kept on the server, 
a regular practice of backing up the data and server 
confi guration should be in place; this practice pro-
tects against loss of data in unforeseen circumstances. 
Security needs will vary with information content: for 
example, a newsletter-type Web site is not sensitive, 
but a roster of practices with private offi ce telephone 
numbers is. As a rule, PBRN Web sites themselves are 
not targets of hacking (illegal access), but any server is a 
target for takeover as a “zombie,”14 including home com-
puters connected to the Internet by a cable modem or 
a digital subscriber line (DSL). Security features should 
therefore be turned on and patches should be kept up 
to date. Support can be in the form of a person in the 
PBRN with suitable expertise, someone in an academic 
or organizational setting who supports the PBRN, or a 
commercially purchased support service, which may be 
included with space on an institutional server system.

As the size, scope, and sophistication of their 
research designs increase, PBRNs can fi nd themselves 
hamstrung by what initially appeared to be the simple 
task of database design. Attention to relational design 
will save the growing PBRN a great deal of repeated 
work later. Multiuser databases (both for PBRN opera-
tions and for specifi c research projects) containing 
potentially sensitive information must be shared with, 
but restricted to, appropriate personnel, with careful 

attendance to security principles as described above. 
Off-the-shelf database systems designed to be user-
friendly can present wide-open portals for unauthor-
ized intrusion.

The PBRN whose research mission includes high-
intensity activities such as clinical trials will require a 
means of highly secure communication. Each PBRN 
will arrive at its own solution based on its members’ 
preferences and the technical expertise available to it, 
ranging from fax to virtual private networks (VPNs).

PBRNs with research missions that necessitate the 
collection of fi eld data often equip research assistants 
with laptop computers. Infrastructure must then be in place 
to back up these computers frequently and reliably and 
to ensure that information contained on them remains 
secure in the event that one is lost or stolen.

Regulatory Compliance
PBRNs whose missions include health services research, 
quality improvement, or translation of research into 
practice will have to access medical records to measure 
physician practice patterns, and that access requires a 
system for ensuring compliance with the Health Insur-
ance Portability and Accountability Act (HIPAA).15,16 
HIPAA compliance can be maintained by negotiating a 
business agency agreement between the PBRN’s host institu-
tion or nonprofi t corporation and its member practices, 
wherein the PBRN is privileged to patient data for 
purposes of a quality audit or other business reason. An 
example of such an agreement is provided in Appendix, 
available online only as supplemental data at http://
www.annfammed.org/cgi/content/full/3/suppl_1/
S5/DC1. Use of these patient data for research 
must still be specifi cally approved on a project-by-
project basis, but a business agency agreement can 
at least credential a consistent set of PBRN research 
assistants to be able to abstract records across practices 
when a project receives IRB and HIPAA approval.

Research Consulting Expertise
PBRN projects usually require some level of statistical 
consultation and methodologic expertise. This exper-
tise can be in the form of academic or private-sector 
researchers who are members, or nonmember experts 
who are retained by formal consulting arrangements. 
Specifi c forms of expertise are called for based on 
research mission. A PBRN planning clinical trials and 
one focused on epidemiology will have different needs. 
In most cases, these needs are addressed by an affi lia-
tion with an academic center.

PBRNs with research missions that require pursu-
ing federal or equivalent grant funding will also benefi t 
from holding regular mock study sections. A mock study 
section is a panel of 3 or more senior researchers with 
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national study section experience who 
review PBRN members’ grant applica-
tions before submission. The reviews 
must take place far enough before the 
submission deadlines to allow suffi cient 
time for revisions before the application 
is due. They are typically conducted in 
a realistic study section format, but with 
the researcher(s) present in a “fl y on the 
wall” fashion—listening and gaining 
insight into how the various compo-
nents of their project may be received, 
but not permitted to explain or defend. 
That is, the application must stand on 
its own as it will in the actual study sec-
tion. Written feedback is then provided 
to the researcher(s).

Closely related to the mock study 
section is mentoring and development. 
PBRN researchers have traditionally relied on their own 
initiative and had minimal resources, but as the pool of 
experienced researchers grows, it becomes more feasi-
ble for PBRNs to offer mentorship to new investigators. 
Mentorship is particularly useful to community prac-
titioners whose important research ideas and perspec-
tives can be thwarted by lack of training or experience 
in research methods.

Project-specifi c mentorship and guidance in devel-
opment of a research project can be facilitated by a 
regular program of concept paper review (for an example 
and format, see http://www.ahrq.gov/about/cpcr/cpcr-
conc.htm). A concept paper serves as a tool to refi ne a 
research idea and present it to potential collaborators 
and funding agencies. It also aids the PBRN staff and 
membership in assessing proposed projects for consis-
tency with the PBRN’s mission and resources, as well 
as in ensuring that projects running concurrently avoid 
unnecessary interferences.

If a PBRN’s mission calls for studies requiring spe-
cifi c skills, such as clinical trials, the network will have 
to develop or arrange for research training for mem-
bers. These programs will be specifi c to the research 
needs in question, and few useful generalizations can be 
offered, except that they will typically involve faculty 
from outside the PBRN. Programs may take place at a 
central meeting site or may convene at members’ prac-
tices. An offering of CME credit will improve accep-
tance and be appreciated by members.

INFRASTRUCTURE COSTS
The costs of sustaining infrastructure have been per-
haps the greatest single barrier to successful PBRN 
operations, from the earliest days of network research17 

to the present. Funding agencies have long recognized 
that traditional bench and academic-center clinical 
research requires major infrastructure support to cover 
expenses ranging from building depreciation to the 
costs of retaining critically important trained staff dur-
ing funding fl uctuations, and have recognized that that 
support must be substantial. Those expectations are 
built into academic centers’ negotiated indirect rates. 
At the present time, however, few academic centers are 
willing to pass even a portion of these indirect rates 
to their PBRNs as they would to their clinical research 
centers, and funders are unaccustomed to thinking of 
PBRNs as the laboratories that they are, analogous to 
bench research edifi ces. As a result, PBRNs are often 
chronically underfi nanced, operating on shoestring 
budgets and depending heavily on volunteer labor.

Costs of infrastructure vary with the research mis-
sion of the PBRN, but some commonalities across 
missions may be illustrative. Even a small network 
doing only simple epidemiology studies and other 
observational research (ie, a basic network) will require 
a half-time coordinator and a 0.20-time director, a lap-
top computer with a typical 3-year lifespan, a desktop 
computer, some technical support, a newsletter, and 
meeting, telephone, and fax expenses. A network with 
a larger membership, wider geographic dispersion, 
and a mission that includes intervention studies and 
externally funded research (ie, a moderate-complexity 
network) will require more director and coordinator 
time, 1 or more research assistants, travel expenses, 
secretarial staff with the skills to prepare competitive 
grant applications, and a sophisticated technologic 
infrastructure. Table 1 displays a simplifi ed fi nancial 
requirements for these 2 scenarios; the actual costs 
are only rough approximations of course and will vary 

Table 1. Simplifi ed Infrastructure Costs for Hypothetical 
Research Networks of Differing Complexities

Approximate Annual Cost, $

Element Basic Network
Moderate-Complexity 

Network

Director (0.20, 0.50 FTE) 32,000 78,000

Coordinator (0.50,1.00 FTE) 32,000 64,000

Research assistants (2.00 FTE) NA 83,000

Secretarial support (0.50 FTE) NA 21,400

Computers and software 1,000 2,200

Technical support 500 11,000

Printing and mailing 400 1,800

Telephone and fax 300 1,200

Travel NA 8,000

Meeting costs 3,500 17,000

Total 69,700 287,600

FTE = full-time equivalent; NA = not applicable because the basic network does not have these elements.
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widely by locality and specifi c setting, but serve to 
illustrate the challenge. Networks taking on high-com-
plexity projects (not shown) may easily require more 
than $500,000 annually in infrastructure resources. 
The moderate-complexity network modeled in the 
Table or a high-complexity network will recover some, 
but by no means all and possibly less than half, of 
those expenses in allowable direct costs on grants.

Even the costs refl ected in the Table involve sub-
stantial hidden costs of volunteer labor on the part 
of PBRN members and their staffs, a phenomenon 
observed since the early days of PBRN operations.16 
Fairly compensating members and their offi ce person-
nel for their time and effort is the next major funding 
hurdle in infrastructure maintenance, and will require 
education of funders to recognize those costs as allow-
able direct expenses.

CONCLUSIONS
In this article, we have attempted to describe briefl y 
the infrastructure requirements for divergent types of 
PBRNs and to describe a range of possible confi gura-
tions. As yet, no inventory of PBRN infrastructure 
establishes clearly what the most common elements 
are. More importantly, there is no data-based way to 
determine what elements directly bear on the success 
of a PBRN. The work of Bland and Ruffi n18 on success-
ful research environments is based on studies in tradi-
tional academic settings. We recommend that a similar 
analysis of PBRNs be conducted so that best practices 
can be identifi ed for nascent and evolving PBRNs 
to emulate. Finally, both increased and more stable 
funding for PBRN infrastructure is needed to support 
research on the important and understudied problems 
and settings that only PBRNs can address.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/3/Suppl_1/S5. 
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