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Abstract

BACKGROUND—Research on how best to deliver efficacious public health strategies in
heterogeneous community and organizational contexts remains limited. Such studies require the
active engagement of public health practice settings in the design, implementation and translation
of research. Practice-based research networks (PBRNSs) provide mechanisms for research
engagement, but until now they have not been tested in public health settings.

PURPOSE—This study uses data from participants in 14 public health PBRNs and a national
comparison group of public health agencies to study processes influencing the engagement of
public health settings in research implementation and translation activities.

METHODS—A cross-sectional network analysis survey was fielded with participants in public
health PBRNs approximately one year after network formation (n=357) and with a nationally
representative comparison group of U.S. local health departments not participating in PBRNs
(n=625). Hierarchical regression models were used to estimate how organizational attributes and
PBRN network structures influence engagement in research implementation and translation
activities.

RESULTS—Among PBRN participants, both researchers and practice agencies reported high
levels of engagement in research activities. Local public health agencies participating in PBRNs
were two to three times more likely than non-participating agencies to engage in research
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implementation and translation activities (p<0.05). Participants in less-densely connected PBRN
networks and in more peripheral locations within these networks reported higher levels of research
engagement, greater perceived benefits from engagement, and greater likelihood of continued
participation.

CONCLUSIONS—PBRN networks can serve as effective mechanisms for facilitating research
implementation and translation among public health practice settings.

Introduction

Public health programs and prevention policies remain controversial components of the
nation’s health reform strategy, in large part because of uncertainties about their
effectiveness in reducing disease burden and constraining growth in national health
spending.23 Achieving meaningful health and economic benefits from investments in
prevention and public health requires knowledge about which strategies actually support
improved health, at what cost, and how best to deliver these strategies to the populations that
can benefit from them.# An expanding body of research-tested prevention programs and
policies exists, such as those profiled in the CDC’s Guide to Community Prevention
Services®, but large gaps persist in the adoption and implementation of these strategies
across states and communities.5~12 Moreover, public health professionals are often called to
act against health threats for which few if any evidence-based strategies exist, or to act in
settings where evidence-based strategies are logistically, politically or economically
infeasible. In these situations, innovations in public health practice occur but without the
comparative research necessary to determine their impact and value.13

These missed opportunities for evidence-based practice and practice-based evidence
emphasize the need for “delivery system research” that indicates how best to organize,
finance, and deliver public health strategies in real-world practice settings.1#15 The need for
delivery system research in public health is particularly acute given that public health
strategies are delivered through the combined efforts of multiple governmental agencies and
their private-sector and community-based counterparts, through complex relationships and
using resources that vary widely across states and communities and that evolve over
time.16-20 Strategies that are easily implemented in one setting often face barriers in other
settings.?! Expanded delivery system research can elucidate which strategies and
adaptations work best in which settings and for which populations.

Practice-Based Research Networks

Delivery system research in public health settings requires the active engagement of public
health organizations in the design, implementation, and application of these studies, but
historically such engagement has been limited. Data from the CDC’s National Public Health
Performance Standards Program, for example, consistently indicate that state and local
public health organizations are much less likely to achieve national standards in research and
evaluation than in other domains of practice.1011.22.23 perjodic national surveys of
governmental public health agencies find similarly low levels of research engagement,
particularly at the local level.24:2% To expand delivery system research in public health
settings, the Robert Wood Johnson Foundation launched the Public Health Practice-Based
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Research Networks Program in 2008.28 Public health practice-based research networks
(PBRNS) bring together public health agencies and academic researchers to study the
organization, financing, and delivery of public health strategies in real-world practice
settings, with the goal of producing actionable evidence that can be used to improve practice
and policy.?’

Practice-based research networks (PBRNSs) have been used in medical care research for
more than three decades to support delivery system research in clinical settings.28:2% These
clinical PBRNs allow community-based health care providers and their staffs to collaborate
with researchers in designing, implementing, evaluating, and diffusing solutions to real-
world problems in clinical practice.30:31 The experience of the PBRN model in clinical
settings suggests that it may also be useful in public health settings to accelerate the
production and application of evidence regarding public health delivery.2” Participating
practitioners and researchers collaborate to identify pressing research questions of interest,
design rigorous and relevant studies, execute research effectively, and translate findings
rapidly into practice. Beginning in 2008, the Robert Wood Johnson Foundation’s Public
Health PBRN Program supported the development of 12 research networks comprised of
local and state governmental public health agencies, community partners, and collaborating
academic research institutions. These supported PBRNSs are located in Colorado,
Connecticut, Florida, Kentucky, Massachusetts, Minnesota, Nebraska, New York, North
Carolina, Ohio, Washington, and Wisconsin. Additional public health PBRNs participate in
the program as affiliate members and emerging networks under development, with the
affiliate networks in Georgia, Missouri, New Jersey, and Tennessee progressing to the point
of receiving research support from the PBRN Program. Counting both supported and
emerging networks, public health PBRNSs are currently operational in 28 states, covering
more than 1000 state and local public health agencies and 35 universities across the U.S.26

This analysis examines the experience of PBRNs in engaging public health organizations in
the design, implementation, and translation of delivery system research during their initial
two years of development. Specifically, this analysis: (1) examines differences between
academic and practitioner PBRN participants in the nature and intensity of engagement in
research implementation activities; (2) compares research engagement among local public
health practitioners that do and do not participate in PBRNS; and (3) assesses the influence
of individual, organizational, and network characteristics on research implementation
activities and experiences among PBRN participants. Results offer insight into the current
and potential roles of PBRNSs in expanding research implementation and translation in
public health practice settings.

Methodology and Data

Study Population and Sampling

A cross-sectional, self-administered survey was validated and fielded with representatives of
public health organizations that participate in one of 14 public health PBRNs. The survey
was fielded approximately one year after each network formed, with five PBRNs surveyed
during 2010-11, and nine PBRNSs surveyed during 2011-12. A total of 357 people
representing these organizations were identified by PBRN leaders as active participants in
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one of the 14 PBRNSs, using a standard case definition of network participation that included
meeting attendance and service on research teams and steering committees (see Table 1,
Types of PBRN Participation). These individuals were contacted by email and asked to
complete the web-based survey instrument. A total of 209 people (59%) provided usable
responses to the survey, including 103 representatives from local health departments, 37
representatives from state health agencies, and 76 representatives from academic
institutions.

A subset of survey items was included on a 2010 survey conducted by the National
Association of County and City Health Officials (NACCHO) and administered to a stratified
random sample of U.S. local health departments.24 Departments were classified into one of
seven strata based on the size of the population served, and randomly sampled without
replacement using sampling rates proportional to population size, resulting in an overall
sampling rate of 24% of 2565 total departments (n=625). A total of 505 agency
representatives (81%) responded to the NACCHO survey. The NACCHO survey asked the
director of each local health department to complete the survey or designate an alternative
respondent who has equivalent knowledge of agency activities. By comparison, the PBRN
survey solicited responses from all individuals identified by PBRN leaders as active network
participants, resulting in responses from agency directors in 98 of the 103 local health
departments responding to the PBRN survey (95%). Both surveys were administered via the
web, with respondent notification, recruitment, and follow-up conducted with email and
telephone contact.

Both the PBRN and NACCHO survey instruments included a common set questions about
the agency’s past and current experiences with research implementation. Developed through
focus groups with PBRN leaders, the research implementation questions included eight
items identified as reflecting core components of the research process: (1) convening key
stakeholders; (2) identifying research topics; (3) planning and designing studies; (4) grant-
writing and securing funding; (5) implementing studies through collection, analysis, and
interpretation of data; (6) disseminating study results; (7) applying findings within one’s
own organization; and (8) helping other organizations apply findings. For each item, a
seven-point ordinal response scale measured the frequency of participation in each activity
during the past 12 months, ranging from none to weekly participation. A composite measure
of research implementation breadth was constructed by converting each item to a
dichotomous none/any scale and calculating the proportion of items reported with any
participation in the past 12 months. Similarly, a composite measure of research
implementation intensity was constructed by calculating the weighted average value of
participation frequency across the 8 items. In constructing each composite measure, a weight
was assigned to each of the eight items using values from a previous expert panel study that
rated the perceived importance of engaging practice settings in each of the 8 research
implementation items.32

Additionally, the PBRN survey included questions about the types of roles played in PBRN
research implementation, the frequency and types of interaction with other PBRN

AmJ Prev Med. Author manuscript; available in PMC 2015 March 19.
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participants for research implementation, and the perceived benefits of PBRN participation.
The survey defines PBRN participants at the organizational level based on the primary
institution each individual participant represents, including local and state public health
agencies, community organizations, professional associations, and academic institutions.
The survey instrument provided seven-point ordinal response scales to measure the
frequency of interaction between each pair of PBRN participants, ranging from none to
weekly interaction. Responses for individual survey items indicated the frequency with
which each PBRN participant reported working with each other participant on research
implementation activities during the prior 12 months. Pilot testing and validation of the
survey instrument in one PBRN confirmed a test-retest correlation coefficient of 0.84 and
strong face validity of measures based on cognitive interviews conducted with 15 pilot
survey respondents.

Following standard methods of network analysis, survey data were used to construct
composite measures of network structure and connectedness for each PBRN and its
participating organizations.33:34 In cases were multiple people from the same organization
responded to the survey, these responses were averaged into a single organization-level
response in order to construct network analysis measures. For each network, network density
was measured as the number of interactions between all pairs of organizations in the
network, as a proportion of the total possible number of interactions. Average path length
was measured as the average number of organizations that lie on the shortest path
connecting each pair of organizations in the network, where the shortest path is defined as
the connection that passes through the fewest intermediary organizations. Network cohesion
(or breadth) was measured as the sum of the reciprocal of the path lengths connecting each
pair of organizations in the network. Network centralization was measured as the extent to
which connections between pairs of organizations were mediated by a single influential
organization in the network. Out-degree centralization, which indicates how frequently each
organization reports interacting with others in the network (i.e. internal perceptions of
network influence), is distinguished from in-degree centralization, which reflects how
frequently others in the network report interacting with each organization (i.e. external
perceptions of network influence).

Additionally, several organization-level measures of network connectedness and influence
were constructed for each PBRN participant. Organizational degree centrality was defined
as the total number of connections that each organization maintained with other
organizations in the network, as a percentage of the total possible connections. Out-degree
centrality was distinguished from in-degree centrality in this measure, yielding both internal
and external perceptions of organizational influence. Organizational betweenness centrality
indicated the extent to which an organization serves as a bridge between pairs of other
organizations in the network, and was computed as the number of times an organization lies
on the shortest path connecting pairs of other organizations in the network, divided by the
total possible number of times that this could occur in the network. All network analysis
measures were calculated using UCINET software version 6.08.3°

AmJ Prev Med. Author manuscript; available in PMC 2015 March 19.
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Four analytic strategies were used to examine the experience of PBRNs in engaging public
health organizations in research design, implementation, and translation. First, PBRN
participants were stratified into two groups based on whether their primary employment was
located in an academic or research organization (researchers) versus in public health practice
organization (practitioners). The types and intensities of research engagement were
compared across these groups using chi-square tests for categorical measures and Wilcoxon-
Mann-Whitney nonparametric tests for ordinal and interval measures. Second, PBRN
participants from local public health agencies were compared to the NACCHO national
sample of local public health agency respondents who did not participate in PBRNSs to
examine differences in research engagement, using chi-square and Wilcoxon-Mann-Whitney
tests. Third, measures of network structure and connectedness were compared across the 14
PBRNs and across five types of participating organizations to examine variation in patterns
of interaction for research implementation. Finally, multivariate generalized estimating
equations (GEE) were used to estimate the influence of individual, organizational, and
network characteristics on research implementation activities and experiences among PBRN
participants, controlling for the clustering of participants within networks.

Research Engagement among PBRN Participants

Approximately 40% of the 209 responding PBRN participants worked in local public health
agencies, compared to 36% from academic/research organizations and 18% from state
health agencies (Table 1). As expected, researchers reported more prior experience with
research implementation activities than did practitioners, and researchers rated themselves as
more oriented to these types of activities on the research-to-practice continuum than did
their counterparts in practice settings. Overall, both researchers and practitioners reported
high levels of engagement in PBRN research design and implementation activities over the
prior 12 months, with 94% of practitioners and 97% of researchers reporting engagement in
identifying PBRN research topics, and 77% and 96% reporting involvement in
implementing data collection and analysis (Table 2). However, the composite measures of
breadth and intensity of involvement in research implementation activities were moderately
higher among researchers than among practitioners (p<0.05). Both researchers and
practitioners reported high levels of alignment between PBRN research priorities and their
own interests.

PBRN Participants Compared to Non-Participants

Local public health agencies who participate in PBRNSs reported markedly higher levels of
engagement in research implementation activities compared to a national sample of agencies
not participating in PBRNs (Table 3). PBRN participants were more than three times as
likely as nonparticipants to engage in identifying research topics, and more than five times
more likely to engage in planning and designing studies (p<0.01). The mean composite
measure of research implementation was 2.8 times larger among PBRN participants than
among non-participants. These large differences in research implementation persisted after

AmJ Prev Med. Author manuscript; available in PMC 2015 March 19.
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adjusting for differences in agency expenditures, population size of jurisdiction, per capita
income in jurisdiction, and rural/urban location.

Patterns of Interaction within Networks

The 14 PBRNs exhibited considerable variation in network structure and connectedness,
indicating broad heterogeneity in the patterns of interaction among participating researchers
and practitioners (Table 4). The density of connections among PBRN participants ranged
from a low of 14% in Colorado to a high of 93% in Washington. The degrees of cohesion
and average distance between participants, however, were much less variable across
networks and indicated relatively low levels of fragmentation within PBRNs. Network
centralization (in-degree) was more than twice as high in the Florida PBRN as in the Ohio
PBRN, and average betweenness centrality was more than 20 times greater in the Colorado
network than in the Missouri network. These measures indicate a higher reliance on
centralized “hub” organizations in some PBRNSs, while other networks rely more heavily on
mediating “bridge” organizations to facilitate research interaction. Across all networks, local
and state public health agencies had significantly lower levels of betweenness centrality than
did academic/research organizations (Table 4), indicating the relatively peripheral positions
of practice-based agencies within their networks.

Factors Associated with Research Implementation Experiences

Multivariate estimates indicated that the research implementation experiences of PBRN
participants varied significantly with selected individual, organizational, and network
characteristics (Table 5). At the individual level, participants’ prior research experience was
strongly and positively associated with the breadth and intensity of engagement in PBRN
research implementation and with the likelihood of future PBRN participation, after
controlling for other factors (pm.05). An individual’s duration of participation in the PBRN,
however, was not associated with any of the four research implementation experience
measures examined. At the organizational level, participants from local public health
agencies reported significantly lower breadth of engagement in research implementation and
significantly lower perceived benefits of engagement compared to participants from other
types of organizations (p<0.05).

Regarding network characteristics, the density of the PBRN network was negatively
associated both with the breadth of research activities implemented by PBRN participants
and with participants” likelihood of future participation in PBRN research (p<0.05).
Organizations having a larger volume of connections to other PBRN participants, as
indicated by their out-degree centrality, reported higher breadth and intensity of research
implementation, as well as higher perceived benefits and likelihood of future PBRN
participation (p<0.05). Conversely, the betweenness centrality of participating PBRN
organizations was inversely associated with research implementation experiences, indicating
that organizations located in the periphery of their networks engaged more intensively in
PBRN research implementation and experienced larger benefits from this engagement,
compared to organizations occupying intermediary positions within PBRN networks.

AmJ Prev Med. Author manuscript; available in PMC 2015 March 19.
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Discussion

PBRNSs have experienced notable successes in convening broad networks of researchers and
practitioners from public health settings and engaging these stakeholders in research
implementation and translation activities during their initial years of development. This
success appears particularly notable among local public health agencies, which historically
have had very low rates of research engagement despite the central roles they play in U.S.
public health delivery. Local agencies represented the largest single component of public
health PBRN participants in this study, and their research engagement extended beyond
ancillary roles in study recruitment and data collection to include substantive roles in
identifying research priorities, designing and implementing studies, and applying study
findings to practice. In particular, PBRN participants from local agencies were more likely
than all other types of participants to report applying research findings within their own
organizations, reflecting a key research translation goal of the PBRN model.

Local public health agencies who participate in PBRNSs reported rates of engagement in
research implementation and translation activities that far exceeded the rates observed
among a nationally representative sample of agencies who do not participate in PBRNs—
often by more than 200 percent. These differences may reflect, at least in part, the success of
PBRNSs in selecting and attracting those agencies with the motivation, skills, and resources
to conduct research. However, the relatively low levels of prior research experience reported
by participating local public health agencies suggest that PBRNs achieve their success in
research engagement not only through selection but also through facilitation and capacity-
building. The cross-sectional, observational design of this study precludes a definitive
determination of how much of the PBRNS’ success with research engagement is attributable
to selection vs. facilitation and capacity-building, but both of these mechanisms are likely to
be beneficial in promoting practice-based research.

The 14 PBRNs examined in this study varied considerably in their composition and patterns
of interaction, and multivariate results suggested that these structural features have
implications for the research experiences and benefits that accrue to PBRN participants.
Overall, participants from local public health agencies reported lower levels of research
engagement and lower perceived benefits compared to participants from other types of
organizations, indicating a need for targeted approaches to improve the research experiences
of local public health agencies. Moreover, this study finds more positive research
experiences among lower-density PBRN networks, among highly connected organizations
within networks, and among organizations located in the periphery of their networks.
Collectively, these findings suggest that the benefits of PBRN participation do not
necessarily accrue through the efficient exchange of information that dense networks
provide; rather, benefits accrue through connections to diverse network participants who
contribute novel ideas, resources and perspectives to the research process. Moreover, PBRN
participants in the core and the periphery of their networks appear to benefit more than those
in the middle. These findings suggest that intermediary organizations — those serving as
bridges between otherwise unconnected components of a network — may require targeted
approaches to support and improve their research experiences. The strong association
between prior research experience and current perceived benefits of PBRN participation

AmJ Prev Med. Author manuscript; available in PMC 2015 March 19.
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suggests that PBRN involvement may become self-reinforcing as more organizations build
research capacity through the networks.

In light of these findings, several strategies are likely to be important for the continued
development of public health PBRNSs and the utility of the evidence they produce. First,
PBRNs should seek to expand the number and diversity of practice settings included in their
networks, adding more peripheral organizations and reducing their reliance on small
numbers of densely connected organizations with long-standing partnerships. This type of
growth also will enhance PBRN capacity to implement large-scale research projects that
provide more definitive empirical evidence (stronger internal validity) and that generalize or
transfer to a wider array of public health practice settings (stronger external validity).
Second, PBRNSs should seek to enhance participation incentives and supports for local
public health agencies and intermediary organizations, which appear most vulnerable to
attrition over time. Such supports may include targeted financial and technical assistance,
enhanced access to novel information and research findings, and expanded public
recognition through publications, professional meetings, awards, and accreditation and
credentialing programs.

The PBRNSs in this study are still early in their developmental stages and focus primarily on
conducting small-scale, descriptive, and comparative studies of public health delivery.
Whether the active patterns of research engagement observed in this study will persist as
networks mature toward more complex and resource-intensive studies remain to be seen.
Additionally, the findings from this study of necessity rely on respondent self-selection and,
therefore, likely reflect the experiences of the most active and motivated PBRN participants;
thus, the conclusions drawn from collected data may not generalize to the experiences of
less-engaged participants who did not respond to the survey. The intriguing but complex
findings concerning PBRN network structures and perceived benefits highlight the need for
more granular, qualitative studies of network dynamics. Nevertheless, this study suggests
that PBRN networks can serve as effective mechanisms for facilitating research design,
implementation, and translation in real-world public health practice settings. As such, they
offer important laboratories for helping the public health system learn how best to deliver
strategies that improve population health.
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