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Abstract
Insufficient capacity to use evidence-based programs (EBPs)
limits the impact of community-based organizations (CBOs)
to improve population health and address health disparities.
PLANET MassCONECT was a community-based participatory
research (CBPR) project conducted in three Massachusetts
communities. Researchers and practitioners co-created an
intervention to build capacity among CBO staff members to
systematically find, adapt, and evaluate EBPs. The project
supported development of trainee social networks and this
cross-sectional study examines the association between
network engagement and EBP usage, an important goal of
the capacity-building program. Trainee cohorts were enrolled
from June 2010 to April 2012 and we collected community-
specific network data in late 2013. The relationship of inter-
est was communication among network members regarding
the systematic approach to program planning presented in
the intervention. For Communities A, B, andC, 39/59, 36/61,
and 50/59 trainees responded to our survey, respectively.
We conducted the full network analysis in Community C. The
average degree, or number of connections with other train-
ees, is a useful marker of engagement; respondents aver-
aged 6.6 reported connections. Degree was associated with
recent use of EBPs, in a linear regression, adjusting for
important covariates. The results call for further attention to
practitioner networks that support the use of research evi-
dence in community settings. Consideration of key contex-
tual factors, including resource levels, turnover rates, and
community complexity will be vital for success.
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BACKGROUND
The widespread dissemination and implementation of
evidence-based programs (EBPs) in community set-
tings has great potential to improve population health
outcomes and mitigate health disparities [1, 2].
Community-based organizations (CBOs) can bemore

effectively leveraged for health promotion, including
organizations working with the underserved, which
are an important channel for reaching vulnerable
populations [3, 4]. To realize the benefits of
evidence-based public health, it is vital to improve
the knowledge-production process to better meet the
needs of end-users [5] and address capacity gaps that
hinder the ability of CBOs to leverage the rich, grow-
ing evidence base [6]. Recent efforts in public health
departments and other agencies suggest that capacity-
building programs may offer an important solution to
addressing the gap in ability to use EBPs in commu-
nity settings [7–9]. Capacity-building programs have
been shown to increase practitioners’ knowledge,
skills, motivation, and ability to find, implement, and
evaluate evidence-based programs (EBPs) [10–12].
However, it is unclear how best to design capacity-
building programs to promote use of EBPs [10, 13].
A recent review of capacity-building programs for

EBP usage highlights development of a social network
among trainees as one of the factors that supports
success. Other factors include training, technical
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Implications

Practice: Supporting practitioners to engage with a
network of peers may enhance dissemination and
implementation of evidence-based strategies and
programs, but will require dedicated staff time
and resources.

Policy: Funders and policymakers should allocate
sufficient resources to allow practitioners in
community-based organizations to develop, main-
tain, and sustain local networks to take advantage
of research evidence.

Research: Future research is needed to identify
key contextual influences on the development
and sustainability of networks that support dissem-
ination and implementation activities in communi-
ty settings.
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assistance, tools, evaluations, incentives, collaboration
between trainees and program developers, and adopt-
ers’ characteristics [12]. The importance of peer net-
works is unsurprising, given that the interpersonal
relationships that make up social networks are estab-
lished channels by which ideas and practices spread
[14]. Networks impact adoption of innovations
through social influence, modeling, and facilitating
access to resources, including information [15, 16].
By connecting with others, tackling similar profession-
al challenges, practitioners can create and share
practice-focused knowledge, exchange resources, en-
gage in problem-solving, and establish themselves as
local experts [17–20]. Yet, developing CBO practition-
er networks may be a challenge given that: (a) substan-
tial resources must be committed to network engage-
ment to see benefits [19] and (b) CBOs tend to expe-
rience high staff turnover rates [21].
Given that it is not always clear how best to design

capacity-building programs, a community-based par-
ticipatory research (CBPR) approach may support sol-
utions that meet the needs and contexts of practi-
tioners. The CBPR approach emphasizes respect and
co-learning among partners, capacity-building at indi-
vidual and community levels, systems change, and the
need to produce both research and action [22, 23]. For
dissemination and implementation science, additional
benefits include increased relevance and impact of
research efforts and products, engaged processes for
adaptation of evidence to diverse practice contexts,
ability to leverage practice-based knowledge and en-
sure knowledge is Btranslated^ from research to prac-
tice settings and vice versa, and a focus on sustainable
change in practice systems [24–26].
Clearly, practitioner networks are expected to play

an important role in implementation of EBPs in com-
munity settings, but engagement poses challenges in
resource-constrained environments. This study brings
together a unique focus on CBO-based practitioners; a
goal of creating sustainable, community-based net-
works; and the use of a participatory approach to
create a viable solution. We sought to answer the
following question: Is network engagement associated
with EBP use among trainees in a capacity-building
program for CBO staff members?

METHODS
Intervention overview
Data for this study come from PLANET MassCO-
NECT, a project that used participatory approaches
to build capacity for systematic program planning
among a diverse range of CBOs working with the
underserved in three Massachusetts communities.
The communities were defined in terms of their asso-
ciated Community Health Network Areas, regional
coalitions sponsored as a part of regionalization efforts
by the Massachusetts Department of Public Health to
bring members from different sectors (public, private,
and non-profit) together to identify and address prior-
ity health areas [27]. As highlighted in Table 1 (which

presents data for the main city in each of the three
communities), the three communities were diverse in
terms of community complexity and scale of health
promotion efforts [28–31]. Community complexity is
a measure of heterogeneity, in which more complex
communities are larger and also more differentiated
across sectors, organizations, and population segments
[32]. Complexity is also a measure of differentiation
and diffusion of power structures. There is an expec-
tation that in more complex communities, one’s day-
to-day interactions are less likely to be with kith and
kin and more with peers, colleagues and those with
aligned interests. Last, complexity influences the infor-
mation environment in the community [33]. The three
communities were selected for the parent grant in
2005 [34] because of their strong health coalitions
and interest in using CBPR to address cancer dispar-
ities, and also because, as a set, they represented diver-
sity on a number of indicators, including community
complexity. Community A had the highest complexity
as a large, urban area with great diversity in terms of
sociodemographic composition and a large number of
actors in the health sector. Community B had a medi-
um level of complexity as it was amid-size community,
with great diversity, partly due to its status as a refugee
resettlement area. It had amid-range number of health
sector organizations. Community C had the lowest
complexity as it was the smallest and was fairly ho-
mogenous with a predominantly Hispanic population.

Community-based participatory research approach
The study was conducted in collaborationwith a Com-
munity Project Advisory Committee, an advisory
group created for the project that included
practitioner-leaders from each community (full list in
the Acknowledgments section). The committee in-
cluded interested partners from a previous CBPR
grant. Following the principles of CBPR, academic
and community partners co-developed the program
in a manner that leveraged and built on strengths,
resources, and expertise of all partners; emphasized
the importance of knowledge and action; and facilitat-
ed collaborative, equitable involvement of partners
throughout the research process [23]. The project
came about as a result of joint issue selection, an
important aspect of CBPR projects [23, 35]. Partners
noted that local CBOswere being encouraged orman-
dated to use EBPs by funders, but did not have the
capacity to find, use, and evaluate EBPs.
The advisory committee and study team co-

developed and refined the capacity-building interven-
tion and evaluations. We employed local community
health educators in each partner community. For
Community A, the health educator attended coalition
meetings, but was based mainly at the investigators’
site. For Communities B and C, health educators were
embedded in the local coalitions for the duration of the
project and contributed a percentage of effort to the
coalition’s work independent of the intervention (e.g.,
running working groups and supporting outreach
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efforts). This paper was written by investigators (SR,
KV), the community engagement lead (SM), and one
community partner (V-DM).
The Participatory Approach to Knowledge Transla-

tion (PaKT) Framework [36] guided the PLANET
MassCONECT intervention. The framework posits
that: (a) a system that allows for ongoing translation
of evidence into health promotion and community
change efforts can address many of the barriers to
improving health and health disparities and (b) such
a system requires sustained engagement with commu-
nity stakeholders. Knowledge translation is conceptu-
ally linked to dissemination and implementation sci-
ence, with an emphasis on Bthe exchange, synthesis,
and ethically-sound application of knowledge—within
a complex system of interactions among researchers
and users^ to improve health, services, and the overall
healthcare system [37]. As seen in Fig. 1, there are
three major inputs to the framework: institutionalized
participation, investment in communities, and knowl-
edge production/transfer, which are linked by iterative
Plan-Do-Study-Act (PDSA) cycles [38, 39] to infra-
structure impacts and ultimately, long-term outcomes.
While the overall project included all of the inputs, the
current study focuses on investment in social capital
(in the form of network development) and impacts at
the individual- and network-levels (in terms of
individual-level practice and network structure).

Capacity-building intervention components
The intervention included a number of components to
support the goal of repeated engagement with trainees
over time. These components included the following:
(1) a skill-building workshop, typically delivered over
two half-days, which focused on using data, finding
partners, exploring intervention approaches,
selecting/adapting an EBP, and evaluating the EBP;
(2) a tool kit including a customized web portal, a
training manual with handouts, and case studies; (3)
networking events for additional training and to sup-
port the development of a network of dissemination spe-
cialists; (4) mini-grants to provide opportunities to ap-
ply the systematic approach to program planning; and
(5) technical assistance provided by staff members.
The training emphasized the use of key national

resources, including the CDC community guide,
which provides systematic reviews related to health
promotion intervention strategies [40] and the NCI
Cancer Control P.L.A.N.E.T., a web-based resource
that supports the data and EBPs for cancer control
[41]. Trainees were enrolled on a rolling basis to allow
for small class sizes (15–20 trainees per session) and to
support interaction among trainees and between train-
ees and trainers. Additional details about the interven-
tion are provided elsewhere [36].

Creating a network of dissemination specialists
The research and community partners had the goal of
creating a network of dissemination specialists who
could support the use of EBPs in their local communi-
ties and share knowledge, solve problems together, and
act as resources to each other [18, 19, 42]. The use of a
CBPR approach was important for our network devel-
opment plans. First, we tapped into local practitioner
networks to leverage local resources and support sus-
tainable infrastructure. The team conducted recruit-
ment and engagement within existing local health pro-
motion networks, the Community Health Network
Areas described above. Second, we facilitated network
development by structuring additional training oppor-
tunities to include additional content as well as dedicat-
ed networking time, keeping time- and resource-
constraints of CBO practitioners in mind. Activities
included four additional events that provided training
and facilitated networking (e.g., grouping individuals
for discussions by health topic or providing dedicated
networking time); regular newsletters that included
trainee activities; and a discussion board on the web
portal. Third, at the advisory committee’s suggestion,
we encouraged inter-organizational collaboration for
the mini-grants. As with any social networks, peer net-
works require time and resources to facilitate interac-
tion [19] and the project team built both into network
development activities.

Study design
The study utilized whole-network (or sociometric)
analysis for each of the three communities. The meth-
ods and theoretical paradigm of social network

Table 1 | Exemplar characteristics of community members and CBOs in the main city for each community in 2010, the start of the
intervention

Community A Community B Community C

Community members
Population 617,680 181,041 76,377
Racial/ethnic composition
White, non-Hispanic 53.9% 69.4% 42.8%
Black, non-Hispanic 24.4% 11.6% 7.6%
Hispanic 17.5% 20.9% 73.8%

Percent foreign-born 27.0% 21.4% 38.3%
Percent living below the poverty line 21.9% 22.0% 28.5%
Local organizations
Number of CBOs addressing health promotion, 2009 72 42 32
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analysis support our focus on: (1) capacity-building as
a systems intervention [43] and (2) the importance of
social relationships for knowledge sharing and practice
change [44, 45]. Network analysis allows the opportu-
nity to move beyond individual-level outcomes and
capture outcomes at the dyad- and network-level. The
first important design decision was boundary specifi-
cation; we defined each network as the set of trainees
who completed the training workshop and worked in
the associated Community Health Network Area. The
affiliation at the time of enrollment was assigned to the
trainee throughout the intervention. In other words, if
someone moved to another area or left their initial
organization/position after enrollment, we still
counted them as part of the original network as they
could still be a resource to that community. The sec-
ond design decision was to define the relationship of
interest. We focused on communication related to the
systematic approach (for finding, adapting, and evalu-
ating EBPs) that was presented in the intervention.
Communication linkages are well-established conduits
for the flow of information and influence [14, 46].

Respondents
Practitioners were eligible for the PLANET MassCO-
NECT intervention if they met the following criteria:
adults aged 18 +, working for a non-profit organization
or public sector service organization in one of the three
partner communities, and were engaged in health pro-
motion programming. We recruited trainees from di-
verse organizations, ranging from health-focused non-
profits to housing authorities to schools. As part of our
participatory approach, the project team included lo-
cal community health educators who were integrated

into their local health promotion communities and
thus were well-positioned to recruit for the study. We
also collected referrals from trainees and depended on
advisory committeemembers to promote the program
and guide recruitment. Based on the advisory commit-
tee members’ recommendations, the training was po-
sitioned as a professional development opportunity
subsidized by the National Cancer Institute. Cohorts
of trainees were enrolled from June 2010 to April
2012, and intervention activities ended in December
2013. We recruited about 60 trainees from each com-
munity. The equal investment of study resources (e.g.,
number of individuals trained, stipends, and grant
funds) into each of the three communities was a func-
tion of our CBPR approach.

Data collection
Data for this study come from immediate post-test
surveys (collected at the end of the initial workshops
June 2010–April 2012) and the social network survey
(September–December 2013). The immediate post-
tests were collected in paper format at the end of the
workshop or online via a secure data collection service
for individuals unable to complete the survey in-per-
son. The social network analysis data were collected
using a secure online data collection service and
follow-up included weekly contact with non-respond-
ents, alternating between automated emails generated
by the data collection system and phone calls from a
community health educator. The social network anal-
ysis was not part of the original evaluation plan, but
instead arose from an opportunity presented through a
supplemental award.
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Fig. 1 | The Participatory Approach to Knowledge Translation (PaKT) Framework, bold text highlights study focus
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Measures—trainee-level
Descriptive measures: Trainee characteristics. In the im-
mediate post-test, we asked trainees a series of ques-
tions about their organization, position, and sociode-
mographics. Independent variable: Degree. This vari-
able is the number of connections a given trainee has
in the network. It represents the set of connections that
may be functionally useful to respondents; a network
memberwho ismore highly connected is better able to
access network resources than one who is less
connected [47, 48]. As part of the network survey,
trainees were asked who they communicated with in
the last 6 months about using some or all of the pro-
gram planning steps presented in the intervention.
Trainees were presentedwith a roster of fellow trainees
from their community network to ease recall and se-
lection [45]. Dependent variable: Number of EBPs used
in the past 6 months. Our outcome variable was the
number of EBPs trainees had used in the 6 months
preceding the survey. The implementation of EBPs in
practice settings is an established marker of success for
capacity-building programs focused on EBPs [12]. As
part of the social network survey, trainees were asked if
they had used an EBP in their organization in the
previous 6 months. Those who said yes were asked
how many EBPs they had used. The response was
open-ended. Covariates: Pre-training EBP usage: In
the immediate post-test, we asked trainees whether or
not they had used EBPs prior to participating in the
training. Perceived skills. In the network survey, we
asked about their perceived skill levels for key EBP-
related activities. We created a mean self-reported skill
score, which averaged skills to find data, find partners,
choose an appropriate EBP, adapt an EBP, and evalu-
ate an EBP. Response options ranged from 1 (low) to 5
(high).

Measures—network-level
These measures provide a high-level assessment of the
exchange of information and resources [49]. Network
density is the proportion of potential connections that
were reported by network members. A denser (or
more highly connected) network may be useful and
effective for sharing information and resources, but a
more sparsely connected networkmay provide greater
access to diverse contacts and novel resources. The
point at which density transitions from being an asset
to a limitation is a function of both the characteristics
of the network members as well as the kind of rela-
tionship being studied. A curvilinear relationship (re-
sembling an inverse U) has been proposed between
performance or spread of innovations and density
[45]. As an example, Valente and colleagues studied
network-level attributes among a group of coalitions
and found that decreased network density was linked
with increased adoption of EBPs. They suggested that
in this case, a less dense network was critical for main-
taining access to external ties that were a source of new
knowledge. These findings show that it is not always
clear what network structure is ideal to support

adoption of new innovations [16].Network centralization
is the extent to which the network is focused around a
small number of members; reported here using the
Freeman’s degree centralization calculation [50].
Highly centralized networks can spread information
and resources from influential members efficiently and
effectively and may also support the mobilization of
network members (which could have important
impacts for spreading EBP information or activities),
but may not be as supportive of shared decision-
making and member empowerment [51].

Analyses
We conducted descriptive analyses to summarize
trainees’ characteristics at intervention close. For the
network analysis, our initial step was to create network
maps for each of the communities using NetDraw [52],
a computer program for visualizing social networks. In
these maps, the positions of nodes (which represent
trainees) in the diagrams are determined by a spring
embedding algorithm, which puts network members
who have many connections in the center of the dia-
gram and also puts members who connect directly to
each other or with few intermediaries closest to one
another [53, 54]. Networkmembers at the center of the
diagram can be thought of as particularly engaged in
the network of trainees [49]. Social network data are
sensitive to missing data [44, 55] and degree (our main
network measure of interest) is sensitive to missing
data with less than an 80% response rate [56], preclud-
ing further analysis of network data for Communities
A and B. For Community C, we utilized dedicated
network analysis software, UCINET6 [53], to analyze
the data. We conducted linear regressions using UCI-
NET procedures developed specifically for network
data, which contain observations that are not indepen-
dent and do not meet the assumptions of classical
statistical techniques. We utilized SAS v9.4 to analyze
the non-network data [57]. The institutional review
board at [blinded] reviewed all study protocols and
related documents and deemed the study exempt from
review [study reference number blinded].

RESULTS
A total of 125 trainees participated in the network
analysis survey, for a response rate of 70% overall
and rates of 67, 59, and 85% for Communities A, B,
and C, respectively. As seen in Table 2, trainees hailed
from a diverse range of community organizations and
many had program planning/outreach coordination
roles. We also assessed turnover patterns among train-
ees and found that over one quarter left their original
organization over the course of the intervention. We
did not find a statistically significant relationship be-
tween turnover status and: (a) length of time in the
program or (b) city affiliation. At the close of the
intervention, about two thirds reported use of an
EBP in the preceding 6 months and the median num-
ber used was 2.
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As seen in Fig. 2, the community-specific network
maps demonstrate vastly different structures of the
trainee communication networks in the three partner
communities. Each node represents a trainee and
lines represent reported communication about the

systematic program planning approach. Nodes that
are on the left side of each map without any lines
connecting them to others are isolates, or respond-
ents who did not have incoming/outgoing reports of
connections. As noted in the BMethods^ section,
potential bias due to missing data prevented addition-
al analyses for Communities A and B, thus we only
present a detailed network analysis for Community
C.

Community C network assessment
We calculated network-level metrics for the 50-person
network and found that the overall density of the
network (or the proportion of potential connections
that have been realized) was 0.14. The average degree
(or number of connections held by a given trainee) was
6.6 (SD = 6.6). The degree centralization was 0.434,
suggesting that the network was not dominated by a
subset of members [45]. We then turned our attention
to the trainee-level to assess the impact of network
engagement on a key outcome of the program—use
of EBPs in practice settings. As seen in Table 3, we
found a statistically significant relationship between
the degree (the number of connections in the network)
and number of EBPs used in practice in the 6 months
preceding the assessment, adjusting for prior EBP use
and average EBP skills (β = 0.11, p = 0.001). Average
skills for EBP use were also significantly associated
with EBP use (p = 0.01). The adjusted R-squared for
the model was 0.34.
The association between network connections and

practice outcomes prompted investigation into the dif-
ferences between those with above- and below-
average levels of connections. We found statistically
significant differences between groups in terms of their
education level. Those with above-average connection
levels had higher education levels (ANOVA,
F = 2.9861, p = 0.0184). There were no significant
differences by age and we could not analyze the data
by gender due to insufficient variation.
Finally, we analyzed data related to network con-

nections beyond the trainee network. At the year 1
follow-up, we asked trainees whether or not they had
shared information with other colleagues related to the
systematic approach to program planning that was
taught in the workshop. Among the Community C
respondents, 67% responded that they had shared
information from the workshop with others. Among
those who had shared information, 70% shared infor-
mation with colleagues at the same organization, 30%
shared information with colleagues at an organization
similar to theirs, and 21% shared information with
others (multiple responses permitted). About 55% of
trainees who had shared information did so with two
or three colleagues and the rest shared information
with four or more colleagues. The most popular con-
tent shared was the URL for the customized, localized
web portal (76%), followed by tools (58%), the system-
atic approach to program planning (42%), and other
content (15%) (multiple responses permitted).

Table 2 | Respondents’ characteristics at enrollment and at the
close of the intervention (n = 125)

Trainee characteristics at enrollment Percent (%)

Organization type*
Community-based organization 33
Private non-profit 24
Community-based health care center 21
Advocacy 12
Social service organization 8
Educational institution 9
Governmental 7
Other 18

Position type*
Administrator 23
Healthcare provider 11
Other 29
Outreach coordinator 24
Program planner 44

Gender
Female 91

Age
20–30 16
31–40 21
41–50 29
51–60 28
61+ 6

Highest level of education completed
Some college or less 10
College graduate 37
Graduate or professional school 53

Race*
White 62
Black 17
Other 23

Hispanic/Latino
Yes 75

Prior receipt of EBP training 34
Prior use of any systematic approach
for program planning

40

Practice outcomes reported at the close of the intervention
Use of an EBP in last 6 months 66
Number of EBPs used in last 6 months
(n = 74)
1 24
2 (median) 31
3 20
4 11
5+ 13

Likely/highly likely to use planned
approach in future

82

Turnover patterns at the close of the intervention
Changed organizations at least
once during follow-up

27
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DISCUSSION
This study was conducted to assess the association
between network engagement and use of EBPs among
staff of community organizations whowere trained in a
systematic approach to program planning. Four main
findings emerged from the analysis. First, we found
that trainee network engagement was positively asso-
ciated with use of EBPs in practice settings in the
network for which we were able to conduct the net-
work analysis. Second, we found that trainees shared
intervention content with networks of colleagues out-
side the program. Third, our results highlight the po-
tential impact of community context (such as commu-
nity complexity and resource levels) on network en-
gagement. Fourth, the results suggest that turnover in
CBOs may warrant additional attention in the context
of building infrastructure for EBP use in community
settings. The findings also speak to the benefits and
challenges of using participatory approaches for
capacity-building efforts in community settings.
For Community C, we found that network engage-

ment (measured as degree or the number of commu-
nication linkages a trainee reported) was positively
associated with recent use of EBPs in practice. The
model centered on network engagement explained a
fair amount of variation in EBP usage (R2 = 0.34). The
finding was in the expected direction as increased
engagement in the communication network was a
marker of increased access to relevant resources, in

other words, a marker of social capital [48]. The rela-
tionship is consistent with other findings that engage-
ment in a network of CBO practitioners was linked to
EBP-related skill transfer [58, 59] and EBP implemen-
tation [60]. There is a tension between needing suffi-
cient connectivity to support the spread of information
and resources, without restricting access to outside
information/engagement, which can reduce adoption
of best practices [51]. A community of practitioners is
only as powerful as the time and resources committed
to the community [19] and a major challenge in CBOs
is that time devoted to network engagement often
translates into reduced time for service delivery [60].
At the community level, such investments may be
offset by the gains accrued from peers teaching each
other informally, which is often more cost-effective
than outside, expert-delivered training [61]. Another
potential solution comes in the form of intentionally
altering networks, as demonstrated by a recent effort to
rewire communication networks among mental health
clinicians using an evidence-based treatment [62].
The Community C network analysis highlighted an

unanticipated benefit of the capacity-building inter-
vention: secondary diffusion of information. About
two thirds of trainees reported sharing information
from the intervention with other colleagues. These
trainees often shared a practical resource, the localized
web portal that supported systematic program plan-
ning. Although we do not have data regarding the
impact of the secondary diffusion, receipt of informa-
tion from a personal or professional contact can be a
powerful influence on professional behavior change
and there may be an opportunity to leverage trainees’
network more effectively. The bulk of information-
sharing was with colleagues at the trainees’ organiza-
tions and the literature highlights the potential for such
sharing to facilitate EBP use, e.g., through informal
learning processes [59] or social influence [14, 63].
For information shared with colleagues at other organ-
izations, this may play an important role in exposing
others to novel information/resources [63] or chang-
ing norms about the Bway of work,^ here the use of
EBPs [64].
The third finding points to the importance of com-

munity context on network development. Community
context is a well-established driver of CBPR-driven

Community A (n=39) Community B (n=36) Community C (n=50)

Fig. 2 | Trainee communication networks at intervention close, by community. Each node represents a trainee and lines represent
reported communication about the systematic program planning approach

Table 3 | Association between degree (number of connections)
and number of EBPs used in prior 6 months, adjusting for prior
EBP use and average EBP skills (n = 48 trainees in Community C
network)

β coefficient
(SE)

p value

Intercept −2.24 0.00
Degree 0.11 0.001
EBP prior to initial
workshop

−0.21 0.526

Average skills for
EBP use

0.79 0.014

Adjusted R-squared was 0.34

Bolded figures are p<=0.05
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system change [65] and implementation outcomes
[66]. We focused here on community complexity, a
measure of heterogeneity [32] and impacts network
development. For example, given that homogeneity
likely yields a denser network, it is useful to consider
the benefits of that density (e.g., supporting resource
flow) with the costs (restricted access to external
resources). It may be that in a smaller, more homoge-
nous community, CBO staff members are able to get
more from the network, e.g., access to information and
resources that directly pertain to their clientele. This
would be an important advantage, given our previous
work highlighting the challenge practitioners face in
finding and accessing relevant data as well as adapting
EBPs for the population subgroups they serve [67]. In
this study, we trained roughly the same number of
practitioners per community (as a function of our
CBPR approach), which resulted in very different pen-
etration rates across communities. Additionally, our
locally based community health educators were much
better able to make and sustain connections with
CBOs and trainees in the smaller and medium-sized
communities than those in the larger community. This
is reflected in the gradient for the response rates for all
of our surveys, though this is more extreme for the
network analysis presented here, likely because it was
added to the evaluation plan after the study team
received a supplement.
The results also point to the potential impact of

turnover on efforts to disseminate and implement
EBPs in community settings. More than one quarter
of trainees changed organizations at least once during
follow-up. A recent survey of nonprofits found the
average turnover rate in 2015 was 19%. CBO staff
turnover is a major challenge to capacity-building
efforts, inter-organizational collaboration, institutional
memory, and implementation of EBPs [21, 68, 69]. As
one might imagine, it is much more difficult to build
social capital within a defined group if many practi-
tioners leave the area or are no longer in a position to
apply the newly acquired skills. If the turnover rate
and challenges identified in this analysis are reflective
of what happens in public health at the local level, we
require different strategies of investment to support
infrastructure development. First, reducing turnover
is a useful target, narrowly for EBP implementation
andmore broadly for health promotion goals. There is
evidence that EBP implementationwith ongoingmon-
itoring may have a protective effect on turnover [70].
Additionally, EBP capacity-building efforts may result
in reduced turnover if they are part of a larger profes-
sional development strategy [71]. Another set of tar-
gets comes from the perspective that turnover is sim-
ply a given in this environment. In this light, network
development could include efforts to build
Bredundant^ connections to protect knowledge loss
due to turnover [72] and could also promote ongoing,
informal training amongmembers of the peer network
[59]. EBP-related learning could be an organizational
process that is resilient after staff members leave and
attends to the training needs of new staff.

Finally, the study highlights some of the benefits and
challenges of using a CBPR approach. As noted previ-
ously, the intervention was co-developed, which is an
important strategy for increasing intervention relevance
and impact [26]. Based on community partners’ sugges-
tions, we attempted to support connections in the con-
text of existing networks—Community Health Network
Areas—and also leveraged connections held by local
community health educators who were part of the proj-
ect team.We also crafted the network development plan
in amanner that fit practitioners’work environment and
with an eye to sustainability. However, the benefits of a
CBPR approachmay have beenmore difficult to realize
in the communities with greater complexity.
The results of the study must be interpreted in the

context of its limitations. First, the main outcome (EBP
usage) relies on self-report data and may be subject to
social desirability bias, in which practitioners may have
over-reported EBP usage as that was the clearly identi-
fied goal of the program. Another challenge of self-
report data relates to the fact that practitioners may
have a broader definition of EBPs than academics do,
as we have found in previous works. However, a bulk
of our training focused on understanding the character-
istics that make a program Bevidence-based^, so we
expected to have established a common definition.
We were not aware of relevant scales (focused on
EBP processes broadly, as opposed to attitudes towards
a given EBP) at the time of survey development,
though validated scales are now available for such
assessments [73]. The same limitation for social desir-
ability bias relates to the secondary diffusion reports as
well. Second, we were only able to analyze network
data in Community C, which may be unlike the other
two networks in terms of trainee engagement as well as
contextual factors related to the community and
program-related factors including connectedness to
the local community health educator and program.
Additionally, a network analysis such as this reflects
findings in a single network and we are limited in our
ability to generalize findings to other networks or sit-
uations. Finally, the data are cross-sectional and causa-
tion cannot be assessed. However, whether engage-
ment drives EBP usage, EBP usage drives reliance on
the network, or some combination, the potential for the
network to be a useful support related to EBPs remains
and warrants study.
The study has a number of strengths that outweigh

the limitations. First, by using social network analysis,
we were able to move beyond individual-level effects
and capture system-level effects of public health initia-
tives, while making use of a set of methods underutil-
ized in public health at this time [44]. Second, the focus
on non-profit community organizations (versus gov-
ernment agencies) is important given the importance
of CBOs for health promotion among the underserved.
Third, the team conducted recruitment and engage-
ment in the context of pre-existing local networks en-
gaged in health promotions, the Community Health
Network Areas, which increases the likelihood of a
sustainable effect. In this vein, we did not seek to assess
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the development of new relationships or strengthening
of existing relationships, but instead focused on infra-
structure for EBP usage by focusing on communication
regarding the systematic approach to program plan-
ning presented in the intervention.
The study highlights the potential and challenge of

building a network of dissemination specialists. Future
efforts should include greater integration of contextual
factors into the development of capacity- and system-
building interventions. Important factors in CBO set-
tings include the following: (1) low-resource environ-
ments, which likely limit the amount of time practi-
tioners can devote to network development/
engagement; (2) community complexity, which
impacts both the ability to develop a meaningful net-
work and also the ability for network developers to
have sufficient engagement with practitioners; and (3)
turnover rates, which impact the ability to build a
sustainable network. Consideration of context in
capacity-building interventions may prompt network
development within a more narrowly bounded com-
munity, as recommended elsewhere [74] or among a
subset of practitioners/organizations particularly
primed for change [64]. Peer networks are more likely
to be built and sustained if the trainees and their
organizations can identify concrete benefits of partici-
pation. As noted previously, important benefits may
extend beyond implementation and programmatic
outcomes to turnover and creation of channels for
informal learning that can be accessed for a wide range
of organizational goals. The study also highlights the
fact that implementer/stakeholder networks are (1)
important resources to leverage to support the execu-
tion of dissemination and implementation research
activities and (2) important aspects of implementation
context that can and should be studied as part of
dissemination and implementation research studies
[66, 75, 76]. Peer networks are only one of the strate-
gies available for capacity-building and a detailed eval-
uation of their effect as part of an intervention package
will be useful for advancing the field.
Overall, the results of this study reinforce the benefit

of taking a systems’ perspective to promote the use of
research evidence in practice settings. To leverage the
potential power of a CBO practitioner network, dedi-
cated time and resources are needed for practitioners
to develop the necessary expertise, engage with peers,
and begin to change the way in which health promo-
tion programs leverage research evidence for the ben-
efit of communities.
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