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Abstract
Background: Collaboration among partners in a health system of care (SOC) has 
many benefits. In large and complex systems, the role of public health, mental 
health, and primary care play critical roles in the provision of care. How these 
systems vary across urban and rural settings is understudied. Understanding of 
perceived roles and ongoing collaboration across these sectors in urban and rural 
communities is needed. 

Methods: We assessed geographic and sector of care differences among members 
of a SOC providing care to CHSNC. In this study, dyadic data (n=698) from a 2013 
statewide SOC for CSHCN were analyzed to explore the relationships between 
sectors (mental health, public health and primary care) and geographic settings 
(urban, rural, mixed). 

Results: The majority of partnerships were reported among urban partners 
(n=484), followed by mixed (n=136) and rural (n=78). Significant variation was 
found in frequency (p<0.001) and level of involvement by geographic setting 
(p<0.001). Resource contribution, frequency of interaction, involvement, 
reliability, geographic setting, and mission congruence significantly differed across 
sectors. 

Conclusions: This research indicates there are opportunities to strengthen primary 
care and public health relationships as well as leverage limited but valued mental 
health resources to further improve the care provided to CSHCN.
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Background 
Collaboration among partners in a system of care (SOC) has many 
benefits. In large and complex systems, the role of public health, 
mental health, and primary care play critical roles in the provision 
of care. How these systems vary across urban and rural settings 
is understudied. Understanding of perceived roles and ongoing 
collaboration across these sectors in urban and rural communities 
increases service coordination and quality of care and leverages 
limited available resources. 

In the United States, an estimated 11.7 million children are 
identified as having special health care needs [1]. As defined 

by the Maternal and Child Health Bureau, these children “have 
or are at increased risk for a chronic physical, developmental, 
behavioral, or emotional condition and who also require health 
and related services of a type or amount beyond that required 
by children generally” [2]. Moreover, the chronic conditions that 
children with special health care needs (CSHCN) often experience 
require many forms of health care expertise and technology that 
extends far beyond their childhoods [3]. Even under the best of 
circumstances, families of CSHCN must navigate complex systems 
comprised of multiple organizations and providers across various 
sectors (i.e., mental health, public health, and primary care) 
in order to access basic services from qualified professionals. 
To add to the complexity, these services vary in terms of their 
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service delivery and billing across various geographic boundaries. 
Ensuring comprehensive, coordinated, efficient and effective 
health care services and service delivery is thus paramount to 
both families and providers [4,5]. How factors such as geography 
and collaboration among sectors varies is less clear, including 
where such factors strengthen or hinder coordination. 

Assessing how healthcare delivery networks function for CSHCN 
is important to families, providers, and other health care service 
partners. Well-managed, coordinated SOCs have the potential to 
successfully increase service coordination and responsiveness 
to patient and family needs [6]. This potential for success are 
amplified if efforts to improve systems’ functioning better 
integrate the role of public health in coordination with Primary 
Care Networks (PCNs) and the manner in which these networks 
operate. 

In this paper we address the questions: 

1.	 What are the interactions among members of SOCs that 
are characterized as urban, rural, and mixed? 

2.	 What are interactions among mental health, primary care, 
and public health organizations involved in coordinated 
services for CSHCN? 

Geographic differences among interactions in a 
SOC for CSHCN
SOCs may differ by geographic setting, which can exacerbate 
or mediate health care delivery challenges. Urban systems 
of care serve larger populations, have more available and 
accessible resources, and provide more services through official 
organizations like public health departments and primary care 
providers. Alternatively, rural systems of care serve smaller 
populations, have fewer available resources, and more services 
are provided by faith-based and non-health related partners 
and organizations [7]. Access to services is beneficial when 
stakeholders are acquainted with these services and utilize them 
efficiently. In cases where services are unknown or difficult to 
access, underutilization and poor efficiency in health care service 
delivery occurs. While rural networks may have fewer resources, 
they may also be more familiar with their partners and existing 
services. Currently, there is limited information on SOCs that span 
geographic lines. Understanding how urban and rural partners 
collaborate and perceive each other provides insight into effective 
healthcare delivery. 

Sector differences among interactions in a 
system of care for CSHCN
In addition to these geographic differences, there may also be 
differences in the level of involvement and scope of services 
provided by different sectors, or domains, of care. Primary care, 
public health, and mental health partners play vital roles in the 
lives of CSHCN families [8]. Understanding how partners interact 
and perceive one another when caring for CSHCN provides insight 
into health care delivery. Additionally as debate continues over 
the provision of clinical services by public health departments, 
understanding the current relationships and scope of these 
sectors of care can provide valuable information [9-11]. Gaining 

an understanding of the nuances of geographic setting and sector 
of care in a system of care influences successful partnerships can 
be used to further improve care provision. 

Methods 
This analysis is part of a larger social network analysis study 
(collected in 2013) of a statewide SOC for CSHCN in Colorado 
[8]. The PARNTER survey (www.partnertool.net) was used and 
distributed to system stakeholders in Colorado that cared for 
CSHCN. The survey is validated and uses social network analysis 
methodology to collect data from respondents on who they 
interact with to coordinate care for CSHCN, what they do as 
partners for coordination, and the quality and perceptions of 
those partnerships. Measures collected in the survey are listed 
in Table 1, and include frequency of interaction, perceptions of 
power and influence, resource contribution, level of involvement, 
reliability, mission congruence, and communication. (scaled as 
“none”, “a small amount”, “a fair amount” or “a great deal”).

The study population included stakeholders in the SOC for CSHCN 
in Colorado. The unit of analysis in this study was organizational 
dyads, meaning a respondent representing an organization and 
organizations with which they reported working with to care 
for CSHCN. In the survey, respondents were asked to identify 
members of the SOC serving these CSHCN families, describe the 
quantity and quality of exchange between organizations, and 
provide assessments of the trust and value of those members. 
The goal was to assess the connectivity of organizations in this 
SOC in Colorado. The focus of this analysis (completed in 2015) 
was to assess how geographic setting differences and SOC affected 
those perceptions of trust and value. This study was reviewed 
and approved by the Colorado Institutional Review Board.

These dyadic data were categorized by “sector” of nominated 
organizations, the organization the respondent indicated they 
worked with when caring for CSHCN. The three sectors included 
in this analysis were primary care, public health, and mental 
health partners. Dyadic data were also categorized as urban, 
rural, or mixed geographic setting. These categorizations were 
based on the Health Resources and Services Administration’s 
definition of metro and non-metro counties [12]. When both 

Relationship Factor Definition 
Frequency Frequency of interaction with organization

Power/Influence
Perceived power/influence of organization 
as prominent member of the community, or 

agent of change

Resource Contribution
Perceived value of organization’s resource 
contribution (money, food, physical space, 

staff, data, etc) 

Level of Involvement Perceived value of organization’s level of 
involvement 

Reliability Perceived level of reliability in organization’s 
follow through on commitments 

Mission Congruence Perceived extent to which organization shares 
the mission of the collaborative

Communication Perceived level of open communication with 
organization

Table 1 PARTNER Survey Questions, by Topic.
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Percentage of Each Sector of Organizations by Geographic Setting. Figure 1

partners were based in an urban county they were categorized 
as urban. When both partners were based in rural counties 
then they were categorized as rural. When one partner was in 
an urban county and the other in a rural county, then they were 
classified as mixed. 

Descriptive chi square analysis was performed to assess differences 
based on geographic setting and sector. A p-value less than 0.05 
was considered statistically significant. The relationship measures 
assessed included frequency of interaction and perceptions of 
power/influence, resource contribution, level of involvement, 
reliability, mission congruence, and communication [13]. 

Results
This survey was distributed to 295 system stakeholders and 
obtained a 34% response rate (101 organizations responded to the 
survey). Each responding organization nominated organizations 
that they interacted with to coordinate care for CSHCN, yielding 
partnerships among 432 total organizations and 698 dyads. Of 
the 698 organizational partnerships, 484 were classified as urban, 
78 were classified as rural, and 136 were classified as mixed.

The percentage of primary care, public health, mental health, 
and other organizations composing each geographic setting are 
presented in Figure 1. In viewing these partnerships by sector of 
care, urban settings have a variety of organizations involved in 
the care of CSHCN. In rural settings, public health partners make 
up 22% of the organizations involved in the care of CSHCN and 
their families and primary care partners make up 15% of their 
partners (χ2=30.32, p<0.001). Although the proportion of mental 
health organizations involved in rural networks is small, 2.5%, 
they compose 6.7% of organizations that cross geographic lines 
(p<0.001). This suggests that rural CSHCN may receive mental 
health services from urban partners.

The geographic network measures are displayed in Figure 2. 
In visualizing all dyads together at the whole network level by 
geographic setting, we find that urban networks tend to be more 
centralized while the rural networks are smaller and have fewer 
connections among all the members. The rural networks had a 
higher density, measured as the number of partnerships that 
exist of all that possibly could exist, implying that rural systems 
of care maximize their potential ties more than urban or mixed 
systems by activating more of the available partnerships. The rural 
networks degree centralization score, a measure of the degree 
to which a few organizations have the most ties (centralization) 
rather than a more equal distribution of ties among organizations 
(decentralization) was lower indicating these systems are more 
decentralized than urban or mixed systems. However, rural 
networks had high transitivity scores, measured as the number 
of closed “triples” – any three organizations and the number that 
are closed, or all three organizations are connected, implying that 
these networks have more relationships were their partners know 
one another and are connected than urban or mixed systems of 
care.

Reported frequency of interaction and perceived level of 
involvement by partners were found to be significantly different 
by geographic setting, with 42.2% of urban partnerships, 24.7% 
of rural partnerships, and 22.1% of mixed partnerships reporting 
interacting at least once a month (χ2=28.19, p<0.001). In terms 
of perceived levels of involvement, 38.3% of urban partnerships, 
25.6% of rural partnerships, and 21.6% of mixed partnerships 
perceived a great deal of involvement from their partners when 
caring for these children (χ2=17.09, p=0.009). 

In order to understand the nuances of different sectors of care, 
we examined primary care, public health, and mental health 
organizations by geographic setting. Figure 3 demonstrates 
differences across these sectors and geographic settings. 
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The line drawn in each figure shows any rating of a sector below 
“a fair amount”. Urban dyads rated primary care and public 
health partners highest, while rural dyads were rated highest 
their public health partners, and mixed dyads rated highest for 
mental health. 

Among primary care partners, several relationship measures 
differed significantly by geographic setting. These included 
frequency of interaction, perceived resource contribution, level 
of involvement, reliability, and mission congruence. While 84.4% 
of urban respondents perceived at least a fair amount of resource 
contribution from their urban primary care partners, only 50% 
of rural respondents felt similarly about their rural primary 
care partners and 59.3% of respondents felt that same level of 
resource contribution from their primary care partner crossing 
geographic lines (χ2=13.27, p=0.039). Although 57.4% of urban 
partnerships reported interacting at least once a month, only 
9.1% of rural partnerships and 25.9% of mixed partnerships 
reported such frequent interactions (χ2=19.24, p=0.004). 

Among public health partners, resource contribution was 
found to be statistically different by geographic setting. Half of 
urban partnerships perceived resource contribution of their 
partners as greatly valuable in achieving the overall goals of their 
collaborative while 41.2% of rural partnerships and 28.6% of 
mixed partnerships felt similarly (χ2=13.75, p=0.03). Relationship 
measures on perceptions of trust and value were found to be 
high in rural and urban settings suggesting public health partners 
were well perceived. More than 90% of respondents across all 
geographic settings reported that their public health partners 
were highly reliable. 

Among mental health partners, only perceived reliability was 
found to differ significantly by geographic setting. Although 

18.8% of urban respondents reported trusting urban partners a 
great deal, 50% of rural respondents reported a great deal trust 
in rural mental health partners. That percentage increased when 
mental health partners crossed geographic lines, with 77.8% of 
respondents reporting a great deal of trust (χ2=8.75, p=0.022). 
In general it appeared that mental health partners crossing 
geographic lines were viewed more positively than in either 
urban or rural settings.

Discussion
Main findings of this study
Examining public health, primary care, and mental health sectors 
by geographic setting yielded important finding about the roles 
and relationships among sectors in systems of care for CSHCN. 
A number of key findings can inform how these SOCs might 
benefit from this deeper understanding of the barriers, roles, 
and considerations for strengthening such a system. These are 
discussed below.

Primary care partners are more valued and trusted among their 
urban partners, while rural and mixed partners reported less 
positive perceptions. 

Perceptions of trust of primary care partners were relatively 
high across geographic settings while perceptions of value of 
primary care partners was surprisingly low in rural settings. The 
majority of mean primary care partner scores on perceptions of 
the value of partnerships in rural and mixed geographic settings 
are considered below the benchmark as positive, in relation to 
over 500 comparable networks in the PARTNER tool dataset 
[14,15]. This may indicate that primary care partners in SOCs 
are not currently as valued as other mental health and public 
health partners in rural and mixed settings, giving way for better 

Network Characteristics.Figure 2
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Mean Relationship Dimension Scores by Geographic Dyad Type.Figure 3
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recognition and definition of the role that primary care plays 
in these partnerships that involve rural partners. Further, work 
may need to be done in rural and mixed settings to improve 
perceptions of primary care partners and strengthen their 
relevance and salience as partners within systems of care for 
CSHCN. Public health partners were often reported as having less 
interaction in the SOCs, however these interactions are highly 
valued and trusted.

Less frequent interactions were reported among rural health 
partners, most likely due to smaller population sizes and fewer 
CSHCN in these rural communities as compared to urban 
communities. However, respondents across geographic settings 
rated partners in the public health sector highly on dimensions 
of trust and value. The larger proportion of public health 
partners in rural settings suggests that there is room for public 
health organizations to play a larger role in the care of CSHCN 
in rural communities. Although the IOM recently recommended 
public health departments move away from the provision of 
clinical services, public health partners may need to play a more 
active role in the systems of care in rural communities [11]. For 
example, public health professionals may serve as connectors, 
identifying the needs of families with CSHCN and providing 
referrals to necessary resources in the community. Public health 
professionals are often uniquely aware of available resources and 
work actively to partner with community-based organizations to 
enhance access to these resources. Public health departments 
also convene community partners to address population health 
matters. As such, the public health sector plays a pivotal role in 
creating comprehensive, coordinated, family-centered systems of 
care, particularly in rural areas where other service sectors may 
be limited in their presence and scope. 

Mental Health partners are less active in SOCs, however play 
highly valued and trusted roles for partnerships that cross 
geographic lines.

While mental health partners in rural networks were scarce, 
they are better represented in networks that crossed geographic 
lines. Perceptions of mental health partners increase when 
partners are a mix of urban and rural organizations with 
generally high perceptions of these organizations overall. While 
evidence suggests there are fewer mental health services in 
rural communities [16-18], much of the rural mental health care 
provision may be done by urban-based organizations. The high 
perception scores for mental health partners crossing geographic 
lines suggests that these mixed partnerships can be leveraged to 
improve rural mental health care provision. 

What is already known on this topic
Characterizing roles and relationships among service sector 
partners can be used to inform decisions about policy, funding, and 
resource allocation that is optimized based on geographic setting. 
Currently, in this study, the findings tend to reflect assumptions 
about the way SOCs are functioning. For example, we saw that 
primary care providers are more active in urban partnerships 
and tend to be more valued in those settings, however they 
are both less active and valued in rural partnerships. They are 

however, highly trusted across geographic partner types. Public 
health partners have established highly valued and trusted 
partnerships across geographic settings, yet tend to have minimal 
involvement in these SOCs. Finally, mental health partners seem 
to play an important role in bridging across geographic lines, as 
they were rated as highly valued and trusted in mixed geographic 
partnerships (albeit with perceptions of less value as partners in 
urban settings). 

What this study adds
These findings have important policy and practice implications. 
For example, public health partners have a lot of capital already 
developed in their highly trusted and value reputations in SOCs. 
Taking advantage of this and becoming more actively involved 
in coordination of SOC, as leaders, facilitators, and conduits 
of systems building is a role that can leverage these qualities. 
In other research, these authors came to a similar conclusion 
when looking at the potential role for public health through a 
systems lens [19]. In that work, they found that public health 
could play an important role in coordinating systems efforts 
(that is, coordinating care through the multiple stakeholders 
and providers families must navigate in their care), as the bridge 
between families and the more complex system. 

Another example includes expanding access to mental health 
services in rural settings via partnerships between rural and urban 
partners. While rural settings lack sufficient resources for mental 
health services to adequately address SOCs needs, this may be 
best addressed by increasing cross-geographic partnerships with 
urban areas that are often more resource-rich than by attempting 
to attract, build, and retain rural mental health services. These 
findings show that when this approach has been implemented, 
better perceptions of the partnerships result.

Finally, primary care providers are scarce and valuable resources 
throughout SOCs in rural settings, reported in these data as less 
active/present in rural settings but perceived as very reliable and 
communicative. In order to bridge the gap in primary care provider 
availability in rural settings, programs promoting alternatives 
such as telemedicine could improve both the availability and 
perceptions of value by rural partners for PCPs. 

Limitations of this Study
More work can be done to understand the impact of geography 
and sector type on SOCs. This research is limited in its availability 
of in-depth, qualitative data from members of these SOCs. Those 
nuances that can better inform policy and practice were not 
captured in these data, however ongoing work to address the 
gaps in these systems are underway and informed by this work. 
Current efforts include data collection that further explores 
how mental health, primary care, and public health can work 
harmoniously to coordinate care for CSHCN. 
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