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Objective. To examine the relationship between public health system network density
and organizational centrality in public health systems and public health governance,
community size, and health status in three public health domains.
Data Sources/Study Setting. During the fall and the winter of 2007–2008, primary
data were collected on the organization and composition of eight rural public health
systems.
Study Design. Multivariate analysis and network graphical tools are used in a case
comparative design to examine public health system network density and organiza-
tional centrality in the domains of adolescent health, senior health, and preparedness.
Differences associated with public health governance (centralized, decentralized),
urbanization (micropolitan, noncore), health status, public health domain, and collab-
oration area are described.
Data Collection/Extraction Methods. Site visit interviews with key informants
from local organizations and a web-based survey administered to local stakeholders.
Principal Findings. Governance, urbanization, public health domain, and health
status are associated with public health system network structures. The centrality of local
health departments (LHDs) varies across public health domains and urbanization. Col-
laboration is greater in assessment, assurance, and advocacy than in seeking funding.
Conclusions. If public health system organization is causally related to improved
health status, studying individual system components such as LHDs will prove insuffi-
cient for studying the impact of public health systems.
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In its report ‘‘The Future of Public Health’’ the Institute of Medicine (IOM)
argued for an expanded role of governmental public health agencies and the
increased involvement of community organizations to address the public
health needs of Americans. In a later report, the IOM embraced the public
health system vision of public health agencies as a consensus builder and the
convener of organizational partnerships spanning public, private, and volun-
tary sectors of the community (Committee on Assuring the Health of the
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Public in the 21st Century 2002). A key benefit of this systems approach is
greater opportunity for identifying, leveraging, and concentrating resources.

Researchers define public health systems as community-based organi-
zational networks that include ‘‘the full complement of public and private
organizations that contribute to the delivery of public health services for a
given population, including governmental public health agencies as well as
private and voluntary entities’’ (Mays, Halverson, and Scutchfield 2003,
p. 180). Public health systems researchers consider local health departments
(LHDs) a nerve center of public health systems, facilitating ‘‘the actions of
others in accomplishing systemwide goals’’ (Halverson 2002).

This paper extends the research on public health systems using a case
comparative design to examine public health systems in eight rural commu-
nities. The research objectives are to (a) describe public health systems social
network structural features of density and organizational centrality by health
domain (adolescent health, senior health, and preparedness); and (b) examine
the relationship between social network structure and state public health gov-
ernance, community size, health domain, and health status. Density and or-
ganizational centrality are two key features of social networks (Sandström and
Carlsson 2008). Density measures the amount of interconnectedness between
the organizations in a network. Interconnectedness is important because it
facilitates implementation through organizations working together. Organi-
zational centrality is important for coordinating and focusing network actions.

BACKGROUND

Public health systems research has taken two broad forms, evaluation of efforts
to build public health systems and survey/archival-based research on the role
and function of public health system organizations. While each type of re-
search has provided valuable information, the focus of the former on project-
specific areas and of the latter on LHDs does not address public health systems
as interorganizational networks.
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Evaluations of the Turning Point Project (Berkowitz and Ray 2003;
Padgett, Bekemeier, and Berkowitz 2004, 2005; Kassler and Goldsberry
2005; Nicola 2005), the Community Care Network Demonstration (Alexan-
der et al. 2003; Calhoun 2006), and the work of others (Roussos and Fawcett
2000; Easterling 2003; Campbell and Conway 2005) demonstrate the impor-
tant role of these collaborative interorganizational relationships in the function
and performance of public health systems and their influence over population
health.

One limitation of archival/survey-based studies of public health systems,
though, is an implicit focus on LHDs even though the public health system
includes all ‘‘partners providing public health services in a jurisdiction’’
(Scutchfield et al. 2004). For example, data on LHD and community char-
acteristics are integrated to predict health status and public health perfor-
mance (Mays et al. 2006; Mays 2007). While some researchers have employed
instruments that rely solely on LHD respondents to assess public health sys-
tem performance (Driscoll et al. 2006), the recommended practice in the
National Public Health Performance Standards Program is to include ‘‘a group
that is broadly representative of these public health system partners in the
assessment process’’ (Center for Disease Control and Prevention 2008; also
see Mays et al. 2004; Scutchfield et al. 2004). The reasons for representative
involvement are to improve measurement reliability and to increase com-
munity engagement in the public health system. Zahner has provided valuable
contributions in measuring public health systems by examining collaboration
of LHDs with a variety of organizations (Zahner and Corrado 2004; Zahner
2005; Zahner, Kaiser, and Kapelke-Dale 2005).

While this research is valuable, the reliance on LHDs as key informants
may overlook collaborations that can maximize the potential for organizing
limited resources to meet critical public health needs. For example, the efforts
of local schools to promote asthma or substance abuse programs for youth
could go unnoticed because data collection focused only on LHD funding or
activities. The reliance on representative involvement for measurement may
result in group processes biasing measurement or measurement being biased
because the most active in a public health system are most likely to participate
in the measurement process. Finally these approaches do not allow the as-
sessment of public health systems as social networks.

Applying a social network perspective to public health systems research
in a fashion similar to the approach used by Merrill and her colleagues (Merrill
2007; Merrill et al. 2008) offers a promising approach for capturing the in-
terorganizational relations that form public health systems. Building on the
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work of Varda et al. (2008), this paper extends the research of Merrill and her
colleagues beyond LHD intraorganizational networks by focusing on the
interorganizational networks that form the public health system.

This paper examines public health systems within the domains of
adolescent health, senior health, and preparedness. These domains were se-
lected because of their focus on distinct aspects of population health needs and
the likelihood that contextual differences would significantly influence the
nature and membership of organizational collaborations. Addressing adoles-
cent health, such as risky youth behavior, involves schools, LHDs, family
planning, and faith-based community partners among others. Significant
ideological differences that exist among the partnering organizations can be
important contextual factors for successful organizational collaborations (e.g.,
a harm reduction approach versus an abstinence approach). While senior
health, such as caring for the elderly and frail, is less likely to be affected by
ideological differences, it is challenging because of balancing the different
economic and mission-focused interests of public and private sector service
delivery organizations. Preparedness requires the organization and coordina-
tion of a highly focused set of providers (e.g., first responders such as fire,
police, emergency medical services, the emergency rooms of local hospitals)
as well as other organizations that are responsible for client safety in emer-
gencies (e.g., nursing homes). In addition to the potential for status and role-
related conflicts, the availability of federal funding to establish a preparedness
infrastructure may contribute to confrontations over the allocation and control
of the funding.

This paper also examines the relationship between public health systems
governance, community size, and health status and public health system net-
work density and organizational centrality. Density is the number of connec-
tions between organizations in a network divided by network size. Holding
network size constant, density is measured as the number of connections
between organizations in a network. Organizational centrality is the number
of connections that a particular organization has with other organizations in
the network. Density measures the degree of interconnectedness, which is
important for working together for implementation and organizational cen-
trality measures coordinative capacity in a network. Implementation is strong-
est when density in a health domain is high and is guided by a central set of
organizations (Sandström and Carlsson 2008).

Public health governance is usually categorized into three broad groups:
centralized (‘‘LHDs are units of the state health agency’’), decentralized
(‘‘LHDs are units of local government’’), and mixed (Leep 2006). Because
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funding and control come from the state, centralized governance may result in
a more bureaucratic approach with less need or opportunity to interact with
local county officials to obtain funding. In contrast, a decentralized gover-
nance structure requires LHDs to work with county officials for funding. This
may create greater opportunities or a greater need for LHDs to seek collab-
orative arrangements to support funding. This suggests that decentralized
governance will be associated with denser public health systems than
in centralized governance.

Community size is another important contextual dimension. This paper
focuses on rural communities for two reasons. First, the general scarcity of
financial and human resources in rural communities places a greater burden
on the capacity of public health systems to address and manage population
health needs. Compared with urban settings, rural public health systems con-
tend with greater health care workforce shortages, lower levels of insurance
coverage, smaller scale economies, weaker technical and transportation in-
frastructure, and greater issues of geographic and social isolation. Second,
because the impact of scale increases at decreasing rate, scale effects are most
likely to be observed in differences between very small communities and large
rural communities. In order to capture these important differences, commu-
nities are categorized by micropolitan and noncore location using the Urban
Influence Code (UIC) categories developed by the U.S. Department of
Agriculture. Micropolitan and noncore categories represent the two main
subdivisions for rural communities. Micropolitan counties account for ap-
proximately 60 percent of the nation’s rural population and are centered on a
core city or town of between 10,000 and 50,000 persons while noncore coun-
ties represent the remaining areas with populations under 10,000 persons
(Economic Research Service 2003). The greater scarcity of resources in small
(noncore) communities is assumed to be associated with greater public health
system density and LHD centrality. In slightly larger (micropolitan) commu-
nities, public health systems will have lower density because of a greater
number of organizations participating in the system and LHD centrality may
be lower because of the availability of a greater number of organizations with
the human resources and professional expertise to lead addressing public
health issues.

The last contextual difference is health status. Within the tracer con-
dition of risky youth behavior, for example, high levels of sexually transmit-
ted diseases (STDs) may be associated with collaboration. However, the
effect is difficult to predict. It may be that high levels of STDs, for example,
cause intense collaboration to develop educational interventions, community
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clinics, and other programs to reduce the high STD rates. If these interventions
are successful, it is likely they can be replaced with more standardized pro-
grams. Then, the intense problem-solving collaboration can be replaced with
a less intensive collaboration focusing more on program maintenance and
surveillance activities. Alternatively, it may be the case that ongoing intense
collaboration is necessary to continue addressing the STD rates.

Public health systems networks are studied using collaborative relation-
ships for the three core public health system functions of assurance, assess-
ment, and advocacy (Corso et al. 2000) and efforts to obtain the resources
support local efforts (cofunding). Graphical and multivariate analyses are used
to examine the relationship between social network structure and governance,
community size, health domain, and health status.

DATA AND METHODS

Eight rural communities were sampled to contrast (a) centralized/decentralized
governance, (b) small (noncore) and large (micropolitan) rural communities,
and (c) low and high community health status. Four communities were sam-
pled from a centralized state and four from a decentralized state. The two states
had similar levels of public health funding and were in a similar geographic
and economic region. Within each state, two noncore and two micropolitan
communities were sampled so that comparison communities within a category
were similar in terms of demographics and LHD capacity and were dissimilar
on adolescent and senior health outcomes (Appendix SA2 describes the sam-
pling methodology in detail and Appendix SA3 describes the characteristics of
the sampled communities).

Noncore and micropolitan communities were first grouped into sets
of communities with similar demographic characteristics, health department
capacity, health care supplier capacity (Center for the Evaluative Clinical
Sciences at Dartmouth 2002; Health Resources and Services Administration
2006), and crime rates using cluster analysis. Communities within a cluster that
differed in risk-adjusted health status were sampled. Risk-adjusted health sta-
tus was measured by regressing health outcomes related to adolescent health
(percent prenatal first trimester visits, percent teen births, gonorrhea rate, and
Chlamydia rate) and senior health (congestive heart disease and cancer death
rate) on community demographics and health organizational capacity. The
regression residuals were combined using factor analysis to obtain a single
measure of adolescent health status and senior health status. This measure was
multiplied by � 1 so that lower measures represented worse health (higher
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STD rates or mortality than expected) and higher measures represented better
health (lower STD rates or mortality than expected).

The sample consisted of demographically similar communities that
differed in health status. State experts reviewed the selections for appropri-
ateness. There were minor adjustments to assure contrast counties came from
similar regions within the state. One county was replaced because an orig-
inally sampled county declined to participate in the study.

Measuring Relationships among Organizations in the Public Health System

Community data were collected by site visit interviews and a web-based sur-
vey. Key organizational informants for the site visit interviews were identified
by the LHD administrator and through community websites. The interviews
focused on organizational activities in each domain, background information
on the community, and the identity of other community leaders engaged in
one or more of the study domains of interest. Candidates for the site visit
interviews were contacted to obtain their consent and to arrange an interview
time. On average, 12–14 persons were interviewed in each community, in-
cluding representatives from LHDs, emergency management and prepared-
ness, fire departments, law enforcement, hospitals, senior services, schools,
and local health collaboratives.

The data for the network analyses were collected using a web-based
survey instrument administered to the site visit participants and other com-
munity representatives identified during the interviews. Of the 225 individuals
interviewed or identified during the site visits or from community health-
oriented meeting rosters, 142 completed a survey (63 percent). Follow-up calls
were made by the research staff and by the LHD administrators to encourage
participation and to locate individuals whose survey e-mail invitations could
not be delivered (e.g., unknown host, undeliverable, etc.). Excluding the
bounced e-mails from individuals who were unable to be reached resulted in a
cooperation rate of 70 percent. There were no systematic differences existing
across communities in types of organizations represented by the respondents.

Within each community, 12 networks were measured, four in each of the
three study domains. Each respondent indicated which of 18 types of orga-
nizations they or their organization worked with in four collaboration areas in
each domain.1 For adolescent health and senior health, the areas were as-
sessment, assurance, advocacy, and cofunding. Assurance, assessment, and
advocacy were included because they are core public health functions under
which essential services are grouped (Corso et al. 2000), were easily grasped
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by the site visit participants, and because asking about the 10 essential public
health services (Handler, Issel, and Turnock 2001) would have added to
respondent burden and lowered the survey response rate. Cofunding was
defined as working with another organization to obtain local, regional, state, or
national funding to support efforts in the tracer condition. Slightly different
areas of collaboration were used for preparedness to better reflect the activities
identified during the site visits and included assessment or planning activities,
equipment purchases, training/simulations, and emergency response.

Although financial collaboration, cofunding, and equipment purchases
are not identified as essential public health services, they were included in the
study because of the dependence of LHDs on multiple and diverse funding
sources (e.g., ongoing grant writing and funds solicitation efforts). Collabo-
ration in cofunding activities such as supporting the establishment of a com-
munity center for youth and senior programs target public health objectives
and are viewed positively by state and county governments as mechanism for
leveraging limited governmental funds. But competing for limited resources
can make collaboration difficult (Leviss 2008; Orton, Menkens, and Santos
2009). Collecting information about cofunding networks allows measurement
of these competing pressures.

Methodology

For the multivariate analysis, the dependent variable was the number of times
each organization was mentioned as a collaborator in each of the 96 networks
(eight communities each having four networks in each of the three domains).
Network density effects were measured using collaboration area, health status,
and governance � community size � domain. Organizational centrality
effects were measured using community size � domain � organization. The
interactions allow effects to vary across contexts. A second regression esti-
mated differences in health status effects differ across contexts (this could not
be done in the initial regression because of perfect collinearity). The density
and centrality effects are presented using least-squares means with 95 percent
confidence intervals. This allows effect magnitudes to be compared. The
health status effects are reported using standard regression estimates.

The final models were selected using a stepwise approach. Initially
a model with only linear effects for governance, community size, domain,
collaboration area, and health status was estimated. Then models with inter-
action effects were nested within the linear model. Those models that signifi-
cantly improved the fit, as measured by w2-tests, were selected.
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SAS ’s Proc GLIMMIX was used to estimate the models. Because the
dependent variable was a count measure and because the count was likely to
be overly dispersed (the variance exceeds the mean), a negative binomial
model was used (Gardner, Mulvey, and Shaw 1995). A random effect at the
community level was used because there are multiple observations within
each community violating the assumption of independent errors (Greene
1993).

Social network graphical techniques were also used for analysis and are
presented where appropriate. Two-mode social networks graphs were used
for graphical analysis. Two-mode networks display organizational participa-
tion by activity (Borgatti and Everett 1997; Hanneman and Riddle 2005).2 A
two-mode network was used because it provides an integrated view of par-
ticipation by activity. UCINET VI ’s tool Visualize/Netdraw was used for
graphing (Analytic Technologies Inc. 2008).3

RESULTS

Table 1 shows the effects of governance, community size, domain, and health
status on public health system network density. The presented estimates are
the predicted density and its 95 percent confidence interval associated with a
specific governance, community size, and public health domain. Within the
centralized state, public health systems in micropolitan communities are less
dense than public health systems in noncore communities in the areas of
senior health and preparedness (the confidence intervals do not overlap).
Within the decentralized state, public health systems in micropolitan com-
munities are denser than public health systems in noncore communities.
These differences are striking, as shown by Figure 1’s depiction of network
organization for adolescent health by community size. Across states, the de-
centralized noncore communities have less dense public health systems
than the public health systems in the centralized state and the public health
systems in decentralized micropolitan communities are denser than public
health systems in the centralized state. These effects suggest two observa-
tions. First, it may be that greater funding for noncore communities in cen-
tralized than in decentralized states is associated with greater public health
system density in noncore communities. Second, the entrepreneurial nature of
decentralization combined with the scale of micropolitan communities may
be associated with greater public health system density in decentralized mi-
cropolitan communities.
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Across collaboration areas, assessment networks are denser than assur-
ance and advocacy networks. The next densest networks are preparedness
training and response. The least dense collaboration area networks are equip-
ment purchase and cofunding. The latter is consistent with the argument that
cofunding is a more difficult relationship to develop.

Table 1: Effect of Governance, Community Size, Collaboration Area, and
Health Status on Predicted Degree Centrality (95% CI)

Governance Community Size Domain

Centralized Noncore Adolescent health 1.36 (1.18, 1.57)
Senior health 1.55 (1.35, 1.77)
Preparedness 1.89 (1.67, 2.16)

Micropolitan Adolescent health 1.25 (1.08, 1.44)
Senior health 0.72 (0.59, 0.87)
Preparedness 1.44 (1.25, 1.65)

Decentralized Noncore Adolescent health 0.74 (0.61, 0.88)
Senior health 1.14 (0.99, 1.33)
Preparedness 1.44 (1.25, 1.66)

Micropolitan Adolescent health 2.63 (2.36, 2.92)
Senior health 2.47 (2.21, 2.75)
Preparedness 2.59 (2.31, 2.89)

F for governance � size � domain 74.87 (po.001)
Collaboration area
Assess 2.75 (2.61, 2.91)
Assure 2.25 (2.08, 2.44)
Advocacy 2.18 (2.01, 2.37)
Training 1.63 (1.44, 1.84)
Responded 1.46 (1.29, 1.66)
Equipment 0.71 (0.61, 0.84)
Cofunding 0.65 (0.57, 0.75)
F for collaboration area 117.26 ( po.001)

Governance Community Size Domain Estimate (T-Statistic)

Health status
Centralized Noncore Adolescent health � 0.21 (� 5.86)n

Senior health 0.71 (6.16)n

Micropolitan Adolescent health � 0.06 (� 2.01)n

Senior health 0.47 (3.28)n

Decentralized Noncore Adolescent health 3.16 (5.06)n

Senior health � 0.02 (� 0.29)
Micropolitan Adolescent health � 0.11 (� 1.65)

Senior health � 5.37 (� 2.64)n

F for governance � size � domain � health status 15.30 (po.001)

npo.05.
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Figure 1: Organizational Participation in Risky Youth Behavior Areas:
(a) Noncore; (b) Micropolitan
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Although six of the eight health status effects are significant, the effects
are mixed. In the centralized state, greater public health system density is
associated with worse adolescent health and better senior health. In the de-
centralized state, greater public health system density is associated with worse
senior health in micropolitan communities and greater public health system
density is associated with better adolescent health in noncore communities.

Table 2 presents the analysis of organizational centrality. The estimates
show that organizational centrality varies by problem domain. In adolescent
health, the players are schools, youth organizations, and local and regional
health departments. In senior health, the players are the Area Agency on
Aging, the hospital, senior centers, the LHD, and human services. For the
preparedness domain, the players are fire departments, the LHD, the city and
county officials, emergency medical services, and the sheriff.

While LHDs are significant participants in all networks, their centrality
appears to vary by community size. In noncore communities, the LHD is
ranked second, fifth, and first most central in adolescent health, elderly health,
and preparedness. In micropolitan communities, the LHD is ranked fifth,
second, and fifth.

DISCUSSION

The results support the argument that LHDs are relatively central. However,
they are not usually the most central organization. The differences between
noncore and micropolitan communities in organizational centrality hint that
community size may influence the role of LHDs. Smaller communities, due to
their limited workforce capacity and economic base, tend to have fewer or-
ganizations available to address local health needs and may be more reliant on
their LHD to take on that role. In larger communities, public health systems
may fragment into specialized collaborations, such as a network organization
(Powell 1990) for children’s insurance and health. Perhaps as community size
increases, LHDs may not have as central a role in public health systems.

The results suggest that context influences the development of public
health systems. Public health system density was highest in decentralized mi-
cropolitan communities and lowest in the decentralized noncore communi-
ties. Perhaps the former is due to LHDs in decentralized micropolitan
communities having a large enough operational scale, enough autonomy, and
pressures to be entrepreneurial. Both LHDs in the decentralized micropolitan
communities had their own budgets, grant writing infrastructure, as well as
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Table 2: Predicted Organizational Centrality (95% CI) by Domain �
Community Size

Organization

Adolescent Health Senior Health Preparedness

Centrality Rank Centrality Rank Centrality Rank

Noncore
Area Agency

on Aging
0.40 (0.22, 0.74) 17 2.51 (1.95, 3.23) 1 1.17 (0.78, 1.73) 11

City 0.89 (0.59, 1.34) 10 1.40 (1.00, 1.95) 9 3.22 (2.53, 4.10) 2
County 1.25 (0.89, 1.77) 8 1.35 (0.96, 1.89) 10 3.17 (2.48, 4.04) 4
EMS 0.89 (0.59, 1.34) 11 1.12 (0.77, 1.62) 12 3.17 (2.48, 4.04) 5
Faith 0.76 (0.49, 1.18) 14 1.81 (1.35, 2.43) 6 0.83 (0.52, 1.33) 15
Fire 0.72 (0.45, 1.13) 15 0.65 (0.40, 1.06) 17 3.22 (2.53, 4.10) 3
Foundation 0.80 (0.52, 1.24) 13 0.56 (0.33, 0.94) 18 0.44 (0.23, 0.84) 18
Hospital 1.12 (0.77, 1.61) 9 2.19 (1.67, 2.86) 3 2.83 (2.19, 3.66) 7
Human services 1.43 (1.03, 1.98) 6 2.00 (1.51, 2.65) 4 1.17 (0.78, 1.73) 12
LHD 2.19 (1.68, 2.85) 2 2.00 (1.51, 2.65) 5 3.50 (2.78, 4.41) 1
Physicians 0.89 (0.59, 1.34) 12 1.30 (0.92, 1.84) 11 1.17 (0.78, 1.73) 13
Police 1.47 (1.07, 2.03) 5 1.12 (0.77, 1.62) 13 2.44 (1.85, 3.22) 8
Regional and

state HD
1.52 (1.11, 2.08) 4 1.49 (1.08, 2.06) 8 1.72 (1.24, 2.39) 10

Schools 2.55 (1.99, 3.26) 1 0.98 (0.66, 1.45) 14 1.83 (1.33, 2.52) 9
Senior volunteers 0.54 (0.32, 0.91) 16 1.72 (1.27, 2.33) 7 1.06 (0.70, 1.60) 14
Senior center 0.27 (0.13, 0.56) 18 2.47 (1.91, 3.18) 2 0.78 (0.48, 1.26) 16
Sheriff 1.30 (0.92, 1.82) 7 0.84 (0.55, 1.29) 15 3.05 (2.38, 3.91) 6
Youth organizations 1.70 (1.26, 2.29) 3 0.74 (0.47, 1.17) 16 0.72 (0.44, 1.19) 17
Micropolitan
Area Agency

on Aging
1.12 (0.78, 1.60) 17 2.05 (1.58, 2.66) 1 1.40 (0.98, 2.00) 11

City 2.06 (1.58, 2.70) 7 1.38 (1.01, 1.89) 8 3.22 (2.54, 4.09) 7
County 2.45 (1.92, 3.14) 3 1.54 (1.14, 2.07) 4 3.28 (2.59, 4.15) 6
EMS 1.46 (1.07, 2.00) 12 1.06 (0.75, 1.52) 16 3.55 (2.83, 4.45) 3
Faith 1.33 (0.96, 1.85) 16 0.99 (0.68, 1.43) 17 0.86 (0.55, 1.35) 17
Fire 1.72 (1.29, 2.30) 11 1.14 (0.81, 1.61) 15 3.97 (3.21, 4.93) 1
Foundation 1.42 (1.03, 1.95) 15 1.30 (0.94, 1.80) 11 0.81 (0.50, 1.29) 18
Hospital 1.76 (1.32, 2.35) 10 1.62 (1.21, 2.16) 3 2.85 (2.21, 3.66) 8
Human services 1.85 (1.40, 2.45) 9 1.42 (1.04, 1.94) 7 1.13 (0.76, 1.68) 13
LHD 2.37 (1.84, 3.04) 5 1.66 (1.24, 2.21) 2 3.38 (2.68, 4.27) 5
Physicians 1.46 (1.07, 2.00) 13 1.22 (0.88, 1.71) 12 1.34 (0.93, 1.93) 12
Police 2.19 (1.69, 2.84) 6 1.22 (0.88, 1.71) 13 3.87 (3.11, 4.81) 2
Regional and

state HD
2.41 (1.88, 3.09) 4 1.18 (0.84, 1.66) 14 2.79 (2.17, 3.60) 9

Schools 2.92 (2.33, 3.67) 2 1.46 (1.07, 1.98) 5 1.72 (1.24, 2.37) 10
Senior volunteers 1.46 (1.07, 2.00) 14 1.46 (1.07, 1.98) 6 0.97 (0.63, 1.48) 15
Senior center 1.12 (0.78, 1.60) 18 1.38 (1.01, 1.89) 9 0.97 (0.63, 1.48) 16
Sheriff 1.89 (1.43, 2.50) 8 0.91 (0.62, 1.33) 18 3.44 (2.73, 4.33) 4
Youth organizations 3.01 (2.41, 3.76) 1 1.38 (1.01, 1.89) 10 1.07 (0.72, 1.61) 14

Note. F for size � domain � organization 7.15 (po.001).

Bold indicates the top-ranked organizational type within health domain within community size.

HD, health department; LHD, local health department.
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control over their hiring and internal procedures. If it is the case that a bu-
reaucratic environment in the centralized state reduces public health entre-
preneurial activities, it may be useful for centralized states to encourage more
entrepreneurial activity by delegating more responsibility, autonomy, and
decision authority to LHDs while holding them accountable for achieving
public health goals.

A strength of the centralized state appears to be the provision of stable
funding for noncore LHDs. In the decentralized state, site visits suggested that
funding in noncore community activities was problematic. Providing state
core funding for LHDs in noncore communities in decentralized states may
result in significant public health dividends by underwriting a capacity for
pursuing more entrepreneurial-based public health activities.

While health status had a significant effect, its effect was mixed. Some of
the differences may be due to contextual differences between health domains,
community size, and governance. It also may be that there are two causal
paths. It may be that poor health outcomes are associated with the formation
of dense networks to address the problem. Once the problem is addressed and
routine procedures are put in place, the level of collaboration decreases. This
results in an inverse relationship between network density and health status.
Or it may be that strong ongoing collaborations in public health systems are
necessary to obtain in better health outcomes. This results in a positive re-
lationship between network density and health status. Overall, the results
suggest that while health status is related to network structure, the nature of the
relationship is complicated by contextual factors and causal processes. Sig-
nificantly more research at the level of a public health system for a health
domain in communities will be necessary to understand the effects.

The results for organizational centrality also suggest that there may be
significant opportunities for tapping as yet unused resources by reaching out to
engage additional community groups. Faith-based organizations and senior
volunteers are excellent examples of these untapped resources. Site visit in-
terviews uncovered numerous examples of local stakeholders taking on added
responsibilities independent of LHD efforts (e.g., the role of the faith-based
community in answering the need for lodging and food by refugees of Katrina
and other local natural disasters). Other examples included faith community
organized youth teams to build ramps for individuals with disabilities and
supporting education and testing services to reduce the rate of STDs. Inter-
estingly, the survey data did not show their strong involvement in public
health systems. This may be due to these activities being organized by the
faith-based community independently of the public health system.
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Even though the pursuit of external funding can be a major source of
support for health department activities, our findings revealed a significant
lack of collaboration in cofunding activities. The cofunding collaboration that
was observed tended to revolve around programs such as emergency pre-
paredness where project goals and objectives were prescribed by the funding
agency rather than proposed by the participating organizations in response to
a broad project agenda. The success of federal and state programs in encour-
aging collaboration around preparedness may provide a model for encour-
aging collaboration around funding in other domains, such as adolescent or
senior health.

A barrier to cofunding identified in the site interviews was the lack
of skilled grant writers and grant managers. While the micropolitan commu-
nities had the scale economies to support individuals with these skills, noncore
rural communities often did not. In the decentralized state, regional collab-
orations between noncore and micropolitan counties proved effective (e.g.,
with the micropolitan counties providing the specialized grant-related skills).
However, even in cases of fundraising success, some communities had diffi-
culty implementing their funded projects because of a lack of trained person-
nel. For example, one community found funding to support a program to
provide discounted pharmaceuticals for the elderly but had difficulty keeping
the program going because it was difficult to fill even the part-time position
required to implement the program. The biggest difficulty filling the position
was that the LHD could not take the risk of hiring someone because of the
uncertainty of the funding. Luckily, the local hospital was able to make the
financial commitment to cover insufficient funds if the program did not work
as expected. Interestingly, it was not the money that was needed——it was the
carrying of risk if the program did not work as expected.

State public health policy could provide solutions to these cofunding
barriers. The example of micropolitan counties providing infrastructure and
expertise for grant writing and management could be duplicated in a central-
ized state through its regional public health offices or micropolitan health
departments. Building public health systems at a local level becomes more
likely if a state specifies community responsibilities and holds them account-
able for taking the lead in those local efforts. While state and regional health
departments can provide invaluable support, state and regional health de-
partments leading and organizing activities such as assessments can be
counter-productive if it reduces the engagement at the community level. The
state and regional support has to be focused carefully so that it does not
become a substitute for community involvement.
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Study findings have implications for research, such as measuring the
impact of LHDs on health status. Using adolescent health as an example, one
might be interested in the impact of LHD funding on STDs and teen preg-
nancies as health status. If county funding for schools, public safety, and public
health is positively correlated, then omitting the funding levels of the other key
players in the domain could seriously bias regression results and overstate the
effect of local health funding. As Handler, Issel, and Turnock (2001) point out,
‘‘the structural capacity of the public health system is the cumulative resources
and relationships necessary to carry out the important processes of public
health.’’ Obtaining unbiased estimates of the effect of public health spending
requires measuring the cumulative resources.

The results also suggest that public health system research should take
public health domain into account. In the area of adolescent health, a school
district may be resistant to health education campaigns focusing on sexuality
because of parental attitudes. This can drive a wedge between local and re-
gional health department actions related to sexual practices and youth edu-
cation rendering even the most appropriate LHD efforts ineffective.
Information provided at the site visits and findings about the across domain
differences in organizational centrality are consistent with this argument. For
adolescent health, activities such as health education and community centers
are organized around involving youth. For senior health, activities are orga-
nized around service delivery, such as meals on wheels, senior centers, and
elder-focused health care services. For preparedness, activities are organized
around federal and state funding that mandate organizational interaction and
involvement. Given the variability in the relationship between public health
system characteristics and health status within the public health domains
included in this study, public health system development and improvement
will be difficult without the guidance of domain-specific research. Theoretical
models of how organizational participation in domains affects popula-
tion health are needed to further advance the field of public health systems
research.

This study has two key limitations affecting the interpretation of its
findings. First, the generalizability of our findings is limited because of the
small number of communities included in the study. The importance of con-
ducting an intense examination of each community coupled with limited
funding and time for conducting the study precluded the inclusion of addi-
tional communities. Extending the research by examining a greater number of
communities would allow more precise testing of the relation between health
system organization and health status.
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The second limitation is related to the way in which the site visits were
conducted. LHD administrators assisted in the planning and implementation
of the site visits, endorsed the e-mail requests for participation in the web-
based survey, and helped follow up contacts to encourage completion of the
surveys. The intensity of their involvement may have resulted in an increase in
the measured centrality for the LHD. The research team attempted to reduce
the risk of this bias by collecting names of potential survey respondents from
public listings (e.g., attendance rosters from community meetings on public
health issues and staff listings available from the websites of local organiza-
tions), including a survey item asking about collaboration with other organi-
zations, and identifying potential participants from community and
organizational websites.

In conclusion, the results are very consistent with the view that a public
health system ‘‘includes the full complement of public and private organiza-
tions that contribute to the delivery of public health services for a given pop-
ulation, including governmental public health agencies as well as private and
voluntary entities’’ (Mays et al. 2003, p. 180). Further, the analysis shows that
the organization of the public health system varies by the type of public health
domain being addressed. If public health system organization is causally re-
lated to improved health status, studying individual components such as
LHDs will prove insufficient for the effective study of public health systems.
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NOTES

1. The organizations listed on the survey in each domain were as follows: Area
Agency on Aging, City Government (Mayor, City Counsel, public works), com-
munity-based organizations focusing on youth, community-based organizations
such as Retired & Senior Volunteers, County Government (Commissioner, Board
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of Health), Emergency Medical Services, Fire Department, Hospital, Local Health
Department, Local Foundation, Ministerial Alliance, Physician Practice/Clinic,
Police Department, Regional or State Health Department, Schools (K through 12,
alternative), Senior Center, Sheriff’s Department, Social, Human, or Rehabilitative
Services.

2. For those interested in using UCINET VI to examine social networks, the Hanne-
man and Riddle online text is an excellent resource.

3. The Layout/Graph-Theoretic layout/Spring embedding tool was used so that or-
ganizations with similar relationships to other organizations are close to each other.
Organizations mentioned only two or more times are shown to reduce the noise.
Heavier lines represent being mentioned more times.
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