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  Introduction 
 Social Network Analysis (SNA) uses network theory to describe 
the relationships between people, items, or institutions. SNA is 
used widely in industry and academia to understand network 
composition such as how networks infl uence outcomes, and 
how information and resources fl ow through social systems. 1  
Increasingly, SNA is used to explain a variety of health outcomes. 2,3  
However, SNA is not widely used in community partnership 
research. This is surprising because community-academic 
partnerships for health (CAPHs) work to integrate academic, 
nonprofi t service agency, and community-level expertise to 
impact complex health problems. 4  

 CAPHs are important to translational science and translational 
medicine because these  ad hoc , multiagency networks oft en 
involve transdiciplinary teams that provide institutional reach 
to individuals “on the ground” in a wide variety of communities 
that would otherwise be diffi  cult to access. Th is reach can facilitate 
brokered access to health disparities groups for interventions 
designed to improve health and can make recruiting and retaining 
research participants from these groups more feasible by involving 
community agencies and participants in collaborative, culturally 
appropriate ways. 

 Moreover, CAPHs also provide communities with powerful 
avenues to infl uence health systems and the research priorities of 
their academic institution partners. When developed carefully by 
attending to the principles of Community Engagement, 5  CAPHs 
can become semipermanent structures that allow community 
partner organizations access to high-level institutional decision-
makers, seats on institutional planning committees, and provide 

opportunities to collaboratively construct research agendas and 
funding proposals. 

 Th ere is a great deal of focus on team science as a strategy 
in translational medicine and much work has been done over 
the last several decades to improve community engagement 
strategies. However, comparatively little work has focused on 
articulating the networks of teams involved in CAPHs that are 
strategically positioned at the  edge  of the healthcare systems 
and the communities they serve. Th ese networks of teams are 
optimally positioned to both perform T4 translation in the 
community, and also take input from patients and communities 
to assist in shaping bench and clinical research. 6–8  

 CAPHs are complex social systems that can be described by 
at least four levels: Level (1 )  CAPHs intentionally capitalize on 
social relationships as part of multifaceted interventions to impact 
health outcomes. Attempts to change knowledge, attitudes, and 
behaviors are oft en spread by trusted community fi gures (for 
example, a health navigator employed by a community nonprofi t 
enrolls participants in a study, but also talks about prevention 
behaviors with the community at large) 9,10 ; Level (2) CAPHs 
are typically initiated and maintained through interpersonal 
connections between individual researchers and individual 
community partners who are boundary spanners between their 
respective agencies 11 ; Level (3) CAPHs involve strategic bridging 
relationships between large academic or healthcare systems and 
nonprofi ts in communities with health disparities; and Level 
(4) while stakeholders in CAPHs often start with different 
assumptions, values, and expectations, these groups can evolve 
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into  ad hoc  organizations that can dynamically reorganize to 
obtain fi nancial, informational and material resources. 1  

 Th eoretical and methodological considerations for SNA on 
CAPHs are discussed in other analogous domains, ranging from 
health impact of social networks to management of complex, 
multinational coalitions. 3,12–24  Th ere are a few foundational SNA 
studies assessing whether individual community partners from 
diff erent agencies view their collaboration similarly. 25–27  However, 
to date, most of the studies involving SNA of CAPH projects use 
data collected only by surveying individual members of a single 
CAPH (i.e., Level 2 above). 

 In contrast, the current study uses an existing administrative 
data set to describe and analyze linkages between 140 
community–academic partnerships funded through the 
Healthier Wisconsin Partnership Program (HWPP), a regional 
funding mechanism available to CAPHs in Wisconsin. Th us, 
this analysis moves up one level of organizational abstraction to 
consider the strategic relationships  between  a large set of CAPHs 
(i.e., Level 3 as described above), rather than the individual social 
connections  within  a single partnership. To date, only a handful 
of studies have looked across such large numbers of community–
academic partnerships to examine how this information 
may be of value to funders, universities, healthcare systems, 
and communities. 28  

 Th is research lays the groundwork for probing empirical 
questions about the potential utility of social network 
administrative data in improving the effi  ciency of the CAPH 
partnership process. Forming and maintaining early partnerships 
are notoriously resource-intensive tasks and early partnerships 
are oft en “blind” to strategic relationships that may off er critical 
expertise, physical assets, existing programs, or access to capital. 
Later stage partnerships may be uniquely positioned to engage 
in cross-sector health initiatives, but oft en these partnerships are 
so involved with their own operational picture that they cannot 
aff ord to search for complementary groups in other sectors. Th e 
HWPP administrative data off er an important avenue to explore 
ways in which the structural information can be used to assist 
large-scale CAPH funders and funded partnerships to view these 
data from a relational, rather than purely numerical perspective. 

 Th us, this research was approached as exploratory analysis 
designed to: (1) carefully articulate the data available on 
HWPP funded CAPHs; (2) provide detailed, reproducible 
methodological steps accessible to others involved in Community 
Engagement without in-depth knowledge of SNA in order to 
encourage further work in this arena; (3) produce visualizations 
of the interconnections between community partners that are 
meaningful both for SNA researchers and those involved in 
community engagement; and (4) encourage further discussion 
about the research assumptions and analysis approaches that are 
best suited to dual-mode (project/partner) CAPH data. 

 Two notable limitations of this research are that it does not 
explore MCW faculty ties to and between partnerships, nor does 
it compare the networks of successful versus unsuccessful HWPP 
grant applications. HWPP expressed concerns about potential 
career and reputational risks for faculty and individual partners. As 
a result, HWPP requested the analysis be initially limited to agency 
based data for awarded grants only. Discussions with the funder 
about how to negotiate these concerns are ongoing and future 
research will seek to integrate individual level data. Implications 
of these limitations, as well as theoretical and practical issues 
involved in advancing this work, are explored in the discussion. 

  History of the Healthier Wisconsin Partnership Program 
 In 1999 BlueCross/BlueShield of Wisconsin converted to for-
profi t status. Th rough this conversion process, the Advancing a 
Healthier Wisconsin (AHW) Endowment was established. As part 
of the activities of AHW, the Healthier Wisconsin Partnership 
Program (HWPP) was formed. HWPP was specifi cally designed 
as a funding mechanism for CAPHs, focusing on community 
health interventions, research, and evaluation. HWPP began 
planning in 2003, and grants were awarded annually starting in 
2005 (Cycle 1). Over the 9-year analysis window, 140 grants (79 
short duration Development Awards and 61 longer term Impact 
Awards) were awarded. Th rough a shared community-academic 
governance model, strategic planning changed the HWPP 
grant review process, award amounts, and other administrative 
processes over time. Th e fi rst strategic plan covered the years 
2003–2008 (HWPP strategic period 1), the second strategic plan 
covered the years 2009–2014 (HWPP strategic period 2). Since its 
inception, HWPP distributed over $40 million for community–
academic partnership projects to improve health in Wisconsin.  

  Developing an SNA approach to examining HWPP 
partnerships 
 Th e structured nature of HWPP administrative data, availability of 
information about how awards changed over time, comparatively 
large number of funded CAPHs, and the researchers’ familiarity 
with the intricacies of administering these grants in collaboration 
with community partners led us to believe that these data provided 
a rich, relatively error free source of social network information 
about partnerships. Th e primary goal throughout this eff ort was 
to defi ne an approach to further standardizing the data. Th is 
allowed formal social network analysis to be performed, while also 
maintaining a nuanced view of the complexity of CAPHs informed 
by a Community Engagement in Research (CEnR) perspective. 5,29,30  

 Th e HWPP grant application captures some of the data 
elements that describe collaborative arrangements typical 
to CAPHs and enforces some degree of structure on these 
relationships. Because the funds are administered through the 
Medical College of Wisconsin (MCW), every application must 
designate an MCW faculty member as the Primary Investigator 
and must also identify one community partner as the Primary 
Community Partner (PCP). Beyond these constraints, many 
partnership confi gurations are possible, involving small or large 
community nonprofi ts, government agencies, other institutions 
of higher education, for example.  

  Example HWPP projects 
 While our goal is not to delve deeply into the intra-partnership 
relationships (Levels 1 and 2 above), the nature and strength of 
these ties have implications that governed our assumptions about 
analysis, thus some contextual information driven from project 
exemplars has both illustrative and analytical utility. 

 For example, one 2-year Development award was a project 
focused on teen HPV prevention and this project involved two 
community partners, the Boys & Girls Club of Wisconsin and the 
City of Milwaukee. A larger, multiyear Impact award focused on 
military veteran reintegration involves six community partners, 
including a veteran serving nonprofi t, a local chapter of a national 
mental health service agency, the Milwaukee VA Healthcare 
System, the University of Wisconsin-Milwaukee, Marquette 
University, and two 2-year technical colleges addressing veteran 
reintegration at a community level. 
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 We concluded that a fairly circumspect view of the HWPP data 
should be applied in the absence of evidence about the robustness 
of interactor ties within projects. Th e implications of this analytical 
stance are detailed further in the methods, results, and discussion 
sections. Others may disagree with this constrained view, however, 
we feel that a robust discussion on analysis approaches that address 
the diff erent structural views of partnerships (i.e., the levels 
enumerated above) and  across these levels  will benefi t the fi eld, 
but that this discussion is best initiated with a view that does not 
overstep the information available from the data.   

  Methods 
 In order to evaluate the network characteristics of the overall 
HWPP initiative, changes that occurred over time including 
administrative, strategic planning process and exogenous events 
had to be identifi ed and systematically addressed. For example, 
currently HWPP requires projects to specify a primary “Health 
Focus Areas” and any number of secondary areas. In earlier years, 
these were referred to as “Health Risk Areas” and submissions 
were allowed to identify multiple health risk areas without 
specifying a primary focus. In order to overcome this problem, 
the project summaries for earlier projects with multiple health 
risk areas selected were reviewed and a primary health focus 
area was assigned by one member of the research team. In most 
cases, this was a straightforward process, but future research 
could approach this more systematically using independent raters, 
for example. Details about this process are important to ensure 

reproducibility and to provide a sense of the types of issues that 
should be considered when performing this type of research. 
 Table   1  summarizes some of these considerations.  

  Data cleaning and restructuring for SNA analysis 
 HWPP administration provided an Excel spreadsheet with initial 
state information about all of the funded community–academic 
partnerships. Because of the fl at fi le approach, many partners 
organizations were entered in the Excel sheet in diff erent ways 
across partnerships (slight variations in naming, e.g., “Milwaukee 
Department of Public Health” vs. “Public Health Department, City 
of Milwaukee”). Th e fi rst step of analysis involved normalizing 
these data by creating a nonredundant list of community partners. 
(Note that throughout, we use HWPP’s terminology "community 
partner" to indicate a community partnering  organization , not 
an individual.)  

  Centering on appropriate organizational levels 
 The second step involved data restructuring to center the 
description of community partners on appropriate organizational 
levels to use for analysis. Because we needed to identify  shared 
connections  between partners across many projects, it became 
clear that fi ne grained community partner information (e.g., a 
subdepartment within a major department of the Wisconsin State 
Department of Health and Human Services) would be problematic 
because this would likely result in a partner being associated with 
only one project and not showing important connections. 

  Types of projects  
   -  HWPP special Initiatives were not examined in this research 
  -  HWPP evolved from smaller awards with shorter time frames to fewer awards with longer time frames and larger budgets 
  -  In the second strategic plan period  Planning Projects  were renamed  Development Projects  
  -  In the second strategic plan period HWPP  Implementation Projects  were renamed  Impact Projects     

 Community partner details 
   -  Primary Community Partner (PCP) can serve as the fi duciary agent for other community partners 
  -  Non-MCW faculty are also considered Community Partners rather than academic partners by the funder    

  Economic infl uences  
   -  First set of funded projects in 2005 = start of strategic period 1 
  -  Economic downturn in 2008, real-time award reductions in 2009 
  -  No HWPP funded projects in 2010    

  HWPP strategic planning process  
   -   Detailed information about the strategic planning process for HWPP can be found here:  http://www.mcw.edu/healthierwipartnerships/

FiveYearPlan.htm  
  -  First HWPP strategic plan created in 2003, fi rst RFA issued in 2004    

  Information record on partnerships  
   -   HWPP Website has current information, but initial state information on partnership maintained separately (i.e., changes in partnership 

members refl ected on website) 
  -   HWPP initially required  Health Risk Area  be identifi ed for each project, several could be selected. Later, this was changed to a single 

 Health Focus Area , with the ability to identify secondary areas of emphasis    

HWPP project health focus areas  
   -  Access to primary/preventive health services 
  -  Alcohol and other drug use 
  -  Cancer 
  -  Chronic disease prevention/management 
  -  Communicable disease prevention/control 
  -  Environmental and occupational health 
  -  Healthy growth/development 
  -  Injury and violence   

   -  Mental health 
  -  Nutrition 
  -  Oral health 
  -  Other 
  -  Overweight/obesity/lack of physical activity 
  -  Reproductive/sexual health 
  -  Social and economic factors 
  -  Tobacco use/exposure   

 Table 1.   HWPP project characteristics and changes to the program over time .
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 To address this, the partnership table was expanded to 
include all potential hierarchical nestings in each organization. 
Th e entire list was reordered by parent organization name and 
visual analysis was used to identify an appropriate organizational 
level to include, maximizing the number of ties while preserving 
domain specifi city to the degree possible. 

 For example, one project listed a partner as the Wisconsin 
Cancer Reporting System. Examination of the partner led to our 
understanding that the agency was actually better described as: 
 State of Wisconsin\Division of Public Health\Department of Health 
Services\Wisconsin Cancer Reporting System.  While the Wisconsin 
Cancer Reporting System only appears once in the data set as a 
partner, its parent, the Wisconsin Department of Health Services 
appears across 19 partnerships, providing a more accurate view 
of the level of engagement of this arm of the Wisconsin state 
government in community projects. Th roughout this process, 
we elected to describe State of Wisconsin connections at the 
Department level in all projects. 

 In contrast, the Special Needs program within Children’s 
Hospital and Health System (CHHS) in Milwaukee was listed as 
the partner in one project. Th is was expanded to describe how this 
partner was organizationally situated:  CHHS\Children’s Hospital 
of Wisconsin\Special Needs Program \. Examining the expanded 
partnership list, fi ve diff erent subdepartments within CHHS were 
partners to various HWPP projects. CHHS as a whole was selected 
as the best organizational level to include and the subdepartments 
were removed from analysis. 

 Some notable exceptions to this approach included keeping 
police, fi re, EMT and school systems as discrete entities outside 
of their parent organizations because these agencies played 
very distinct roles. We elected to keep City Departments of 
Public Health within their parent organizations, although an 
argument can be made that these departments play a unique 
and distinct role from other aspects of city government 
and are listed much more frequently as partners than other 
departments.  

  Temporal comparison 
 Th e relative similarity of HWPP project duration and the funders 
approach to awarding a broad range of grants during this strategic 
period, coupled with the advent of the global fi nancial crisis 
provided a fairly natural temporal split between the Cycles 1–4 
covered by the 1st HWPP 5-year strategic plan (2003–2008) and 
projects covered by the 2nd strategic plan (2009–2014). Available 
data through 2013 is included in these analyses, with future work 
anticipated to examine data for the entire second strategic period 
as data for the 2014 awards becomes available.  

  HWPP projects in strategic period 1: 2005–2008 
 A total of 54 Development and 47 Impact grants were awarded 
from 2005 to 2008. During Cycle 1, the award amounts for 
Development projects ranged from $10,000 to $25,000 with 
1-year duration. Th e ceiling award amount for Impact projects 
was $150,000 and maximum duration was typically three years. 
By Cycle 4 (2008), the maximum award for Development projects 
increased to $50,000, while the duration remained at 1 year. Th e 
maximum award for an Impact project increased to $450,000 
and duration remained at 3 years. Notably, the global economic 
crisis resulted lower yields to the AHW endowment in 2008 and 
real-time budget reductions to HWPP funded projects occurred 
in that year.  

  HWPP strategic period 2: 2009–2013 
 A total of 25 Development and 14 Impact awards were awarded 
from 2009 to 2013. Based on feedback from community 
partnerships and the MCW Consortium on Public and 
Community Health Board, which oversees the HWPP program, 
award amounts increased and the project periods lengthened in 
recognition that community health impacts required sustained, 
long-term engagement. Ceiling award amounts for Development 
projects increased to $200,000 and the duration of the projects 
increased 2 years. Ceiling award amount for Impact projects 
increased to $750,000 and maximum duration was raised to 5 
years. Notably, the global economic crisis led to substantially 
fewer projects funded in 2009 and no projects funded in 2010.  

  Network inferences from the HWPP administrative data 
 While community engagement emphasizes collaborative, mutual 
involvement of partnering organizations as a fundamental 
principle, it may be unreasonable to assume that all pairs of 
community partners interact meaningfully during the course of 
the project given the types of data available from HWPP. Even in 
projects with few community partners, it is uncertain whether all 
pairs of community partners have signifi cant direct contact with 
each other while carrying out the project. For example, if there 
are four community-partnering agencies with one “lead” agency 
listed on the project, it may be that all three supporting agencies 
have strong dyadic relationships with the lead agency, but they 
may not interact much with each other. 

 Th erefore, we focus primarily on the connections between 
projects and community partners. We keep the data in two-mode 
(projects × community partners) format, and do not convert 
the data into one-mode format through matrix multiplication. 
Alternative assumptions could arguably be used, and future 
research might demonstrate evidence of signifi cant cross dyadic 
ties that suggest the application of one-mode analysis. However, 
because we cannot infer community partners’ direct ties with 
each other by virtue of comembership on the same project, it 
is our view that the HWPP data alone do not allow meaningful 
estimation of some common social network properties, such as 
centrality/centralization.   

  Results 
 Th e relatively recent application of SNA to CE and unfamiliarity of 
the approach among community researchers, nonprofi t partners, 
and community members necessitates a brief discussion of SNA 
in order to frame the data analysis and results. In this descriptive 
study, network “nodes” are used to represent community partner 
organizations (blue squares) or HWPP projects (red circles) in 
the main visualizations. Nodes are connected to each other by 
lines indicating community partners associated with particular 
projects. Partners and projects linked directly or indirectly 
form components (clusters) of the network. Component size 
grows with the number of projects with one or more partners 
in common. 

 There were 140 HWPP funded projects, with 318 
nonredundant community partners from 2005 to 2013. Th e 
number of community partner organizations per project 
increased somewhat from 2005–2008 to 2009–2013 (See 
 Table   2 ). Th e vast majority of organizations within each period 
are connected, in single large network “component,” to each 
other directly through comembership on the same project(s) or 
indirectly (185 are interconnected in the main component for the 
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2005–2008 strategic period and 133 in main component for the 
2009–2013 strategic period). Th us, although the organizations in 
the main component for each time period diff er, the component 
distribution (i.e., connectivity of the network) was very similar 
across the two strategic time periods, with a single large component 
and a small number of isolates ( Table    3 ). Th ese isolates were 

typically composed of one or two projects 
with six or fewer partner organizations, and 
these projects were  not  connected to the 
organizations in the primary component 
through other shared projects or partnership 
relationships ( Table    3 ,  Figures    1  and  2 ). 
Indirect links between organizations in 
the large component are sometimes quite 
distal, involving many intervening projects 
(See  Figures    1  and  2 ). Th e distal nature of 
these links may, for example, refl ect the very 
diff erent health targets addressed by HWPP 
projects, geography, or even time (i.e., some 
partners with recent HWPP funding may not 
yet enjoy the same level of interconnectivity 
as more established partners).     

 The large majority of community 
partners were involved in only one time 
period (i.e., either 2005–2008 or 2009–2013). 
Th at is, community partners participating in 
both periods were uncommon. Community 
partners participating in both periods were 
involved in signifi cantly more projects in 
the fi rst period than those that participated 
only in the fi rst period (See  Table    4 ). Th e 
association between early participation in 
multiple HWPP projects and successfully 
obtaining funding in the second HWPP 
strategic cycle was large, Cohen’s  d  = 0.93. 31   

 Project comembership ties formed by 
participation in HWPP projects tended to 
be transient. Among community partners 
that were in projects in both 2005–2008 
and 2009–2013, on average only 8% of a 
community partner’s project comemberships 
were present in both periods (see  Table    2 , 
%project comemberships). New projects 

may have changed health domains, potentially requiring diff erent 
partners. 

 These results indicate that the overall structure of the 
interorganizational network was stable over time; the number 
of organizations involved in each project increased over time; 
active organizations involved in early funded projects were more 
likely to participate in later projects; and project comembership 
ties formed in 2005–2008 tended not to persist into 2009–2013 
for those community partners that participated in both periods. 
Transient comembership ties for these partners present in both 
time periods may, for example, refl ect changes in project focus 
(e.g., a substitution occurs because a diff erent partner organization 
off ers deeper topical expertise) or changing strategic positions of 
community organizations over time (e.g., the project no longer 
fi ts the primary objectives of a given partner), necessitating 
shuffl  es in organizational collaborators on a project. Th ese are just 
some of the imaginable scenarios; integrating new and existing 
research regarding the transience of project comembership ties 
from traditional methods of inquiry on CAPHs to this type of 
SNA research is an important area for future inquiry. 

 Community partners’ project comembers rarely persisted from 
one period to the next. Th is result is consistent with the idea that 
connections between project comembers cannot be automatically 
assumed. Empirical studies focused on describing community 

 N  

Number of HWPP projects 

 Total projects 2005–2013  140 

 Time period 1: 2005–2008  101 

 Time period 2: 2009–2013  39 

Number of community partners  

 Total community partners 2005–2013  318 

 Time period 1: 2005–2008  227 

 Time period 2: 2009–2013  152 

Community partners spanning time periods 

  Community partners that appear in both 2005–2008 
and 2009–2013  

61 

 Appear in 2005–2008 only  166 

 Appear in 2009–2013 only  91 

HWPP projects and partners   

Mean Median SD Range 

Number of community partners per HWPP project 

 2005–2008  3.9 partners 3 3.8 1–26 

 2009–2013  5.1 partners 4 4.0 1–15 

Number of HWPP projects per community partner     

 2005–2008  1.7 projects 1 1.8 1–16 

 2009–2013  1.3 projects 1 0.9 1–9 

% Interorganizational ties     

  2005–2008 to 2009–2013 
(continuing)  

8 (mean%) 5 11 0–50 

 2005–2008 only (noncontinuing) *   48 (mean%) 50 30 0–100 

   * n  = 50 because one organization had no collaborators for its projects in either period.   

 Table 2.   Total number of HWPP projects and partner organizations by time period .

2005–2008 
Size (number 
of partners) 

Freq. 2009–2013 
size (number 
of partners) 

Freq. 

185 1 133 1 

6 2 4 1 

4 1 3 2 

3 3 2 3 

2 4 1 3 

1 *  9 – – 

   *Projects with only one partner each, and each of these partners had no other 
projects.   

 Table 3.   Component distribution .
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partners’ involvement in projects and interactions with each other 
would be valuable for determining the circumstances in which 
direct ties between project comembers can be reasonably inferred. 

 In addition to the results for the overall network, we also 
produced visualizations for projects within each HWPP Health 
Risk Area. Two health risk area visualizations are presented, 
mental health ( Figure    3 a) and injury and violence ( Figure    3 b). 
Next, in order to demonstrate how this information might be 
made practically useful to funders, partnering academics, and 
community agencies, we combined these data so that mental 

health and injury and violence projects and 
partners are displayed in a single visualization 
( Figure    4 a), and finally a callout section 
shows how these diff erent project types are 
related through shared partners ( Figure   4 b). 
Th ese risk areas were selected because both 
have a fairly large number of projects and 
partners, thus maximizing the likelihood of 
overlap. Note that the layouts of the network 
in  Figures   3 a and b diff er from  Figures   4 a and 
b, but the connections between the projects 
and partners involved are not different. 
Diff erences simply represent visualization 
optimization changes produced by NetDraw 
soft ware as we focus on particular aspects of 
the network.   

 In this particular case, the partners 
shared between the two project types are 
the County of Milwaukee and the City of 
Milwaukee Police Department. Although 
the same information can be gathered 
through standard queries of the data 
rather than SNA, the visualizations may 
provide additional utility as stakeholders 
can overlay visual depiction of multiple 
interrelationships with their own knowledge 
of the landscape of community–academic 
partnerships. It is possible, for example, to 
imagine that future projects in either Risk 
Area might consider including one or more 
of these bridging organizations early on, 
especially if the intention is ensure broader 
systemic impact. Alternatively, community 
partnerships that share fewer connections to 
other organizations might elect to include or 
consult with these bridging organizations in 
order to more effi  ciently develop a broader 
range of organizational relationships, 
or mature partnerships might leverage 
this information to form cross Risk Area 
coalitions to address complex, multifactor 

health problems using a comprehensive, upstream approach. 
Additional potential uses of this information are considered in 
the discussion.  

  Discussion 
 Th is research was performed because relatively little is known 
about the social organization of CAPHs in general. More 
specifically, understanding interrelationships among large 
numbers of CAPHs has strategic value for communities, major 
funders, healthcare organizations, and government agencies 

     Figure 1.  HWPP partnerships; projects (red circles) and partners (blue squares). Time period 1: 2005–2008. 

     Figure 2.  HWPP partnerships; projects (red circles) and partners (blue squares). Time period 2: 2009–2013. 

Strategic period Mean Median SD Range Cohen’s  d  *  

For organizations that appear  only  2005–2008 1.30 1 0.58 1–3 0.93 

For organizations that  also  appear in 2009–2013 2.87 2 3.11 1–16 Randomization test p < 0.00001 

   *Cohen’s  d  is the standardized mean difference, a measure of effect size. Rule of thumb Cohen’s  d  values for effect size are small, 0.2; medium, 0.5; and large, 0.8 or greater. 
These values are relative and should be adjusted as information about typical effect sizes for a given domain become available.   

 Table 4.   Number of projects per organization in 2005–2008 versus 2009—2013 .
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addressing population health issues. 
While CAPH targeted funding sources 
like HWPP are uncommon, there are 
a number of other geographic regions 
in the US supporting intensive CAPH 
activity that might replicate and extend 
this approach, ultimately articulating 
overlapping social networks across large 
regions and multiple health domains. 
Further, the visual representation of this 
information may provide deeper insights 
for major funders and policy makers to 
better understand how their resources 
can encourage alignment and maximize 
impact. This visual information may 
also allow community organizations 
to better understand potential future 
collaborations that might otherwise go 
unrecognized, identify latent resources 
from prior partnerships that could be 
reactivated, or to gain awareness of others 
doing similar work in other geographic 
locations, and so on. 

  Areas for future work  

  Open data standard for CAPHs 
 In order to achieve these goals, several 
intermediate steps must be taken. First, the 
time required to obtain, clean, and organize 
CAPH data for SNA must be reduced. Th is 
suggests that an open data standard should 
be adopted by major regional and national 
funders supporting CAPHs, so current 
and historical information about each 
partnership is systematically maintained. 
Th ere are, of course, nuances in how each 
funder describes partnerships that are 
important to preserve, but a consensus 
approach to data management also holds 
the promise of deeper insight into the 
“ecosystem” of CAPHs.  

     Figure 3.  Health focus areas—(a) mental health; (b) injury and violence viewed separately. 

     Figure 4.  Combined heath focus areas and shared partnering organizations—(a) mental health and injury and violence 
health areas combined into a single visualization; (b) detail of highlighted projects from different health focus areas 
that share partners. 
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  Visualization for community partners 
 Th rough an ongoing conversation with community partners about 
how community health informatics can assist nonprofi ts, it is clear 
that data fusion and data visualization are areas of signifi cant need 
for both individual community partners and for multipartner 
CAPHs. 32,33  What is less clear is if the SNA visualizations that are 
useful to researchers are meaningful for community members 
and agencies. Research on ways to describe the CAPH social 
networks that are overlaid with geographical, population 
health, environmental, and/or built environment data to assist 
community partners contextualize this information and to see 
potential linkages between CAPHs is needed. 34  Simple linkages 
might include fostering strategic alliances between partnerships 
that are geographically close by and working on similar health 
issues. At the most complex, potential interrelationships between 
geographically distal partners, temporally distant partners (e.g., 
groups that were active in past funding cycles) or working on 
diff erent, yet interrelated problems (e.g., an environmentally 
focused partnership working to reduce environmental toxins 
and another addressing asthma in children) might be better able 
to understand their strategic value to one another. 35  Community 
partners may also be able to use SNA visualizations to illustrate 
areas for potential innovation and intervention to funders and 
policymakers.  

  Visualization for funders and major institutions 
 While funders typically attend to macrolevel considerations, 
SNA can off er detailed insight into partnership activities at 
the mesolevel in communities. Th e ties described in SNA may 
be infl uenced by funding, but also represent natural strategic 
alliances between nonprofi ts. Using administrative data in this 
fashion provides a relatively inexpensive approach for funders 
to learn from the community partners they seek to support. 
Further, while forcing strategic alliances between CAPHs may run 
counter to CE principles, this deeper understanding may assist 
funders to tailor requests for proposals to encourage cross domain 
collaboration in extended groups of CAPHs. 36  With dynamic 
updating it may ultimately be possible for funders to provide 
“just-in-time” suggestions to applicants early in the application 
process. 37,38  Dynamic availability of CAPH visualizations may 
have numerous implications for policy, funding, and situational 
awareness among state, regional, and federal agencies. 39    

  Conclusions 
 A major limitation of this research is that faculty ties (which 
implicitly bind MCW to each HWPP supported CAPH) are 
not considered here. Another limitation is that HWPP Cycle 9 
projects slated to begin in 2014 were not included because funding 
decisions were not available when the analysis was performed. 
Future research should integrate primary faculty partners and 
explore their role as bridging agents between disparate projects 
and partners. 

 Areas for further examination include evaluating community 
agency characteristics (e.g., number of employees, annual budget, 
geographical location, etc.) on the number and quality of ties to 
other HWPP funded projects; exploring faculty characteristics 
(e.g., department, career stage, and orientation toward CE) to 
identify predictors of CAPH formation and maintenance; exploring 
networks by health domain focus; orphan projects and partners 
not connected to larger component structure; and comparing 
projects and partnerships that did vs. did not receive funding. 

 Th eory generation incorporating approaches from CE and 
SNA perspectives is key to advancing research in this arena. For 
example, while scaling up community-based interventions is 
generally viewed as desirable, large coalitions also present specifi c 
governance and sustainability challenges—in part because CAPHs 
are oft en predicated on relationships between individual academics 
and community representatives (level 2 in intro). Further, while 
sophisticated SNA techniques exist that may be particularly 
applicable to this domain and provide avenues for hypothesis 
testing, CE specialists need further training to gather appropriate 
data, apply these analysis strategies, and interpret the results both 
internally and collaboratively with the communities they serve.  
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