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Abstract

This paper explores the effects of a group-randomized controlled trial, Community Partners in 

Care (CPIC), on the development of interagency networks for collaborative depression care 

improvement between a community engagement and planning (CEP) intervention and a resources 

for services (RS) intervention that provided the same content solely via technical assistance to 

individual programs. Both interventions consisted of a diverse set of service agencies, including 
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health, mental health, substance abuse treatment, social services, and community-trusted 

organizations such as churches and parks and recreation centers. Participants in the community 

councils for the CEP intervention reflected a range of agency leaders, staff, and other stakeholders. 

Network analysis of partnerships among agencies in the CEP versus RS condition, and qualitative 

analysis of perspectives on interagency network changes from multiple sources, suggested that 

agencies in the CEP intervention exhibited greater growth in partnership capacity among 

themselves than did RS agencies. CEP participants also viewed the coalition development 

intervention both as promoting collaboration in depression services and as a meaningful 

community capacity building activity. These descriptive results help to identify plausible 

mechanisms of action for the CPIC interventions and can be used to guide development of future 

community engagement interventions and evaluations in under-resourced communities.

Keywords

depression care; quality improvement; community engagement; community-based participatory 
research; partnership networks; community of practice

Introduction

Depressive symptoms and disorders are prevalent and a major cause of disability in the 

general population.1, 2 While rates of depression are similar across racial and ethnic groups, 

minorities such as African Americans and Latinos tend to have significantly worse access to, 

use of, retention in, and outcomes for depression treatment.3-5 Low-income communities of 

color are affected even more disproportionately, as neighborhood poverty has been shown to 

be predictive of depression onset,6 and availability of mental health providers tends to be 

lacking for members of these communities, who may seek support for depression from 

alternative service settings such as faith-based or substance abuse programs.7, 8 Some 

minority groups also tend to prefer psychotherapy,9 which is relatively less accessible 

compared to medication treatment in under-resourced areas.10

Collaborative care models that integrate care managers, clinician training, client education, 

and system improvements for depression treatment in primary care can improve depression 

outcomes, including for minority individuals.10-13 These models are similar to behavioral 

health homes that combine care management, coordination of services, and explicit 

responsibility for care by a specific provider or team.14 However, service agencies in low-

income minority communities often do not have the resources to provide all components of 

such comprehensive care models.15-17

Previous studies have confirmed the importance of faith-based, social-service, and other 

community-based agencies as partners in addressing depression.18-20 Encouraging safety-net 

healthcare providers to collaborate with such agencies using community engagement may 

support successful implementation of collaborative care and other models across under-

resourced communities.21-23 Yet the literature highlights the many challenges of sustaining 

coalitions, collaborations, and networks, including bringing agencies together, maintaining a 

focus on specific goals, and the time and effort required, given competing needs and limited 

resources.24-26 There also can be considerable uncertainty over the degree to which efforts 
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expended on community partnerships will yield improvements for individual agencies, 

clients, or the community as a whole.27-29 These challenges may be exacerbated with greater 

diversity of agencies.30, 31

Community Partners in Care (CPIC), a study supported by the National Institute of Mental 

Health and other funders (see Acknowledgements), was designed to test whether a 

community engagement approach to multi-sector coalition building, compared to individual 

program technical assistance, is more effective for implementing evidence-based 

improvement for depression care and promoting access, quality of care, and positive 

outcomes for depressed clients.21 Both intervention approaches in CPIC intentionally 

consisted of a diverse set of community-based agencies that could contribute to 

implementing the different elements of collaborative depression care, including health, 

mental health, substance abuse treatment, social services, and community-trusted 

organizations such as churches, exercise clubs, and parks and recreation centers. CPIC’s 

Community Engagement and Planning (CEP) intervention was designed to “build a village”

—a sense of collective efficacy and a dynamic learning and collaborative network. Similar to 

the concept of a community-of-practice, the CEP model supports sharing of resources, 

adaptation of evidence-based care, and improvements in local system capacity to leverage 

diverse agency strengths.32 The comparison intervention, Resources for Services (RS), 

sought to promote capacity-building for depression services among varied agencies through 

technical assistance to programs, but without specific support for interagency collaboration 

or networks.33

Prior reported outcomes for CPIC clients found that the CEP intervention, described in more 

detail below, was more effective than the RS intervention in reducing poor mental health 

quality of life, behavioral health hospitalizations, and risk factors for chronic homelessness 

for depressed individuals at 6-month follow-up. Further, CEP relative to RS shifted 

outpatient depression services away from mental health specialty medication visits and 

toward faith-based and park programs.34 Analyses at 12-month follow-up suggested 

sustained reductions under CEP relative to RS in poor mental health quality of life and 

behavioral health hospitalizations, although statistical significance was sensitive to modeling 

assumptions.35 For providers, CEP relative to RS led to greater participation in training for 

depression care improvement and, among largely non-licensed case managers, increased 

time delivering community services and use of problem-solving skills for depressed clients.
33, 36

However, we have not previously reported intervention differences in promoting 

collaboration and interorganizational relationships, a key implementation goal of the CEP 

model and expected intermediary mechanism for its effects on providers and clients. In this 

study, we use social network and qualitative thematic methods to conduct exploratory 

descriptive analyses of:

1. differences over time in networks among agencies participating in the CEP 

versus RS interventions

2. differences over time in the roles of agencies from various service sectors in 

these interventions
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3. examples and perspectives on networks and networking activity within the CEP 

intervention.

Data and Methods

CPIC study design

Community Partners in Care (CPIC) randomized participating agency programs into two 

implementation interventions to support collaborative care for depression. The collaborative 

care model, initially developed for primary care, promotes team management; clinician 

assessment and evidence-based treatment using medication and/or psychotherapy; case 

management for patient education, activation, and care coordination; and infrastructure 

changes such as enhanced information systems. The CPIC model also included an expansion 

of case management to support community health workers and other non-licensed staff.21, 34

RS provided standardized toolkits on each collaborative care component through online, 

printed, and flashdrive resources, and invited participating programs to designate one or 

more liaisons to attend 12 training webinars. In addition, each primary care program in RS 

was offered an onsite training on medication management and clinical assessment for 

depression. All resources and trainings were offered for free.21, 37

CEP provided the same toolkits and training resources plus support for agency sites to 

collectively adapt and collaborate in implementing depression care improvement in their 

local communities.21 CEP programs in each study community formed a CEP council tasked 

with devising a plan to adapt and share responsibility for different components of 

collaborative depression care across a network of agencies in ways that utilized their varying 

strengths and attended to local community assets, culture, and priorities. Participants in the 

CEP councils reflected a range of agency leaders, staff and other stakeholders, including 

medical professionals, local department of mental health officials, mental health and 

substance abuse counselors, social workers, clergy and members of religious congregations, 

and representatives of parks and other community programs. The CEP councils met 

biweekly for 2 hours over 4 months (8-10 meetings) with workgroups and follow-up activity 

in-between to review goals, modify collaborative care resources, receive training in 

community engagement co-led by community and academic experts, and finalize a brief 

written start-up plan. CEP councils met monthly or bimonthly during the following year to 

train staff, initiate service improvements, and review progress and make course corrections. 

The study provided each CEP council with $15,000 in discretionary funds to support these 

activities. The CEP councils were also supported by the study’s Steering Council through 

administrative resources, group facilitation, toolkits, and training and consultation in 

evidence-based depression care and community engagement.29, 33

In both RS and CEP, participating programs, providers, and clients retained their authority 

over whether to use study resources and how to provide treatment. Within CEP, the 

particular strategies and types of training for implementation were left to the discretion of 

CEP participants to decide collectively. For example, adaptations made to the collaborative 

care model by CEP participants included adding information resources on alternative and 
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complementary therapies for depression, and support for provider self-care during training 

sessions.34

The CPIC Steering Council hypothesized that the CEP intervention, relative to RS, would 

lead to greater development and density of network partnerships among participating 

agencies, owing to the focus on community engagement and collaborative planning. The 

Steering Council also hypothesized that CEP, relative to RS, would lead to greater 

involvement and centrality of social service and community-based sectors in these networks, 

given the emphasis on adapting and sharing components of collaborative care with 

community-trusted locations. These were central pathways through which CEP was 

expected to result in greater improvements in service use and outcomes for depressed clients 

compared to RS.32, 34

CPIC was fundamentally designed and infused with a community-partnered participatory 

research (CPPR) approach, a variant of community-based participatory research (CPBR) 

that emphasizes equal community-academic power sharing through two-way knowledge 

exchange.38-40 Community members had a voice in all stages of research development and 

execution—co-identification of study priorities; jointly led workgroups in which partners co-

developed, executed, and evaluated strategy and plans; and data analysis, interpretation, and 

dissemination. CPPR guided both the CPIC Steering Council and the CEP intervention.21, 31 

Institutional review boards at RAND and participating organizations approved the study.

Community setting and sampling

CPIC was fielded in two racially and ethnically diverse, underserved communities in Los 

Angeles County – South Los Angeles and the Hollywood/Metro area. Both communities 

have large populations (a half-million in Hollywood-Metro and 1.5 million in South LA), 

relatively low rates of education and access to care, and some history of academic-

community health partnerships.8 Based on community input, CPIC recruited programs from 

agencies in several service sectors: 1) primary care and public health clinics; 2) mental 

health; 3) substance abuse; 4) homeless services; 5) other social services (prisoner re-entry 

and family preservation); 6) religious or spiritual places; and 7) community trusted 

locations, such as hair salons and park and recreation facilities. Based on additional input 

from stakeholders, we oversampled African-American neighborhoods, substance abuse 

agencies and agencies serving homeless individuals and seniors. Programs, or groups of 

smaller programs, were paired and then randomized to CEP or RS, based on geographic 

location, service sector, size, population served, services provided, and funding streams. 

Programs with strong existing relationships were also grouped into the same unit to 

minimize cross-intervention contamination.41 Of the 194 program sites in 60 agencies that 

were initially approached and screened, 95 eligible program sites in 50 agencies were 

consented and enrolled in the study, with 46 assigned to RS and 49 to CEP. Ten agencies 

contributed sites to both the CEP and RS arms. In these cases, procedures were put in place 

to minimize premature spread or contamination of interventions between conditions, such as 

identifying separate administrative contacts for each program and prohibiting the sharing of 

staff between programs in different arms.42
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Data collection and measures

The CPIC study collected comparable data between the CEP and RS conditions through 

surveys conducted with participating administrators, providers, and clients at periodic 

intervals.21 The study also collected qualitative data on the CEP implementation process 

through observations and interviews with CEP participants and Steering Council partners.29 

Additional data on agency characteristics and site participation were collected through study 

recruitment and event activity records.33 The data on agency networks and partnering issues 

presented here were primarily derived from administrator surveys (described next), 

supplemented by agency and program information from study records.

One administrator per participating program was identified to complete the administrator 

survey. Baseline administrator surveys were fielded over a 17-month period (June 2009 to 

November 2010) due to late finalization of participating programs from some agencies and 

changes in administrator contacts at the beginning of the project. Follow-up administrator 

surveys were fielded over a 6-month period (December 2010 to June 2011). The follow-up 

surveys were completed between six months to a year after completion of the baseline 

surveys, depending on when a program completed its baseline administrative survey.

The administrator survey included items about program health priorities, services directly 

provided and referred for, depression and quality improvement activities, partnerships with 

other agency programs, and partnering challenges. The partnership items asked respondents 

to list up to 10 of the main organizations with which the respondent’s program refers or 

collaborates for any depression, other mental health, substance abuse, or co-occurring 

(mental health and substance abuse) services. Then, for each other “partner organization” 

identified, respondents were asked to select up to four types of services (from those listed 

previously) and five types of interactions (referrals sent, referrals received, joint client case 

management, program administration/funding, or public education/advocacy) that 

characterized their partnership.

Respondents also were asked to specify the program name and location, as well as agency, 

of each partner organization. However, in many cases, insufficient information was provided 

to match partner organizations to specific programs within agencies having multiple 

programs. Thus, the network analyses were conducted at the agency level (i.e., aggregating 

partnership responses for programs within the same agency and intervention condition). In 

addition, as shown in Figure 1, twelve of the 50 participating agencies were excluded from 

the network sample due to not receiving an administrator survey (two hair salons for which 

the instrument was deemed inappropriate), not responding to surveys at one or both time-

points (four agencies), or having the survey completed by an invalid respondent or providing 

incomplete network data for program surveys at one or both time-points (six agencies). This 

yielded a final sample of 38 agencies for the network analyses—15 unique agencies in each 

arm, and 8 agencies with sites in both arms – resulting in 23 agencies for the CEP condition 

(15+8), and 23 for the RS condition (15+8). Attrition did not appear related to study 

condition, and the samples remained well-balanced across service sectors compared to the 

overall study agency sample, as shown in Table 1, although no homeless service or 

community-trusted agencies were included in the final network sample for the RS condition.
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For qualitative analyses of perspectives on interagency network changes, we coded goal 

statements from CPIC study team and CEP council participants utilizing three sources: 

formal study documents (including the grant proposal, recruitment brochures, training 

toolkits and guides, meeting slide presentations, and project website); Steering Council 

participant interviews and focus groups; and CEP council member interviews, meeting 

minutes, and post-meeting reflection sheets. We analyzed the subset of sources that 

mentioned any network-related goal (study documents, n=9; Steering Council participants, 

n=10; CEP council members, n=18) to identify different types of network-related goals and 

the relative emphasis placed on each across the three sources.

Analytic methods

To explore differences in changes over time in partnership networks among agencies in CEP 

versus RS, we used a “socio-metric” approach to social network analysis.43, 44 We 

constructed separate networks for CEP and RS agencies at baseline and follow-up time 

points, with agencies as the nodes and any type of reported interaction as a linkage between 

nodes. Since we did not have comparable partnership data on non-CPIC programs and our 

research questions focused primarily on effects on interactions among participating 

agencies, the networks were bounded only to include partners that also participated in CPIC.
43 Ucinet 6 for Windows was used to transform the data for network analysis and provide 

statistics on network characteristics.45 The network data for each intervention condition at 

each time-point were graphed visually in NetDraw 2.1, with the layout of nodes and 

linkages derived using a “spring embedding” algorithm.46

We generated three network-level measures to explore differences over time in changes in 

the structure of the partnership networks—mean degree, density, and network centralization.
44, 47 Mean degree is a measure of simple connectedness, calculated as the average number 

of partnerships per agency. Density indicates general cohesion and the extent of 

entanglement among agencies, calculated as the ratio of observed ties among nodes to the 

total number that could possibly exist in the network. Higher density is often associated with 

greater awareness of others and faster rates of diffusion within a community. Network 

centralization indicates the degree to which a network as a whole has a highly connected 

node at its core to which other nodes are attached, versus a more diffuse, decentralized 

structure. It is calculated as the sum of the differences between each node’s degree centrality 

and the centrality of the most central node, divided by the maximum centrality possible.

We relied on two common network measures—degree centrality and betweenness centrality

—to characterize the roles of agencies within the partnership networks.43 Degree centrality 

is the sheer number of ties that an organization has with other organizations in the network. 

Betweenness centrality refers to the extent to which an agency serves as a link or bridge 

across different parts of the network that would otherwise not be connected. We normalized 

both these measures by the number of possible ties among agencies in order to compare 

changes in the metrics across networks. To explore differences over time in the roles of 

service sectors that typically provide depression care (e.g., mental health, primary care) 

versus alternative sectors (e.g., substance abuse, social services) in these networks, we 

calculated the average centrality scores of agencies within each sector, as well as an adjusted 
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“group centrality” score available in Ucinet.33, 48 The network analyses we present are 

limited to descriptive results, since assumptions of independence among observations for 

standard statistical tests are not met in network samples, and the size of the agency samples 

in this study are relatively small. Thus, results are considered exploratory for purposes of 

understanding the plausible mechanisms of action of the CPIC interventions and helping 

guide development of future community engagement interventions and evaluations.

Results

Differences over time in networks among agencies participating in the CEP versus RS 
interventions

Table 2 compares the change between CEP and RS agencies in the three main network 

characteristics. On all the measures, the CEP network increased substantially while the RS 

network demonstrated little change. The mean degree (average number of ties) and density 

of the CEP network increased 83% and 85%, respectively, between baseline and follow-up, 

compared to only 14% and 15% for the RS network. Network centralization also increased 

between baseline and follow-up for the CEP network (54%) but decreased slightly for the 

RS network (−7%).

These findings are illustrated in the general changes in the configuration of the visual 

network graphs shown in Figure 2. Each agency is represented by a node labeled with a 

unique agency ID number and whose shape indicates the primary service sector of the 

agency, as listed in the key next to the graphs. Lines between nodes indicate that at least one 

of the five types of interaction was reported between two agencies. The CEP baseline graph 

consists of 2 connected components and 10 isolates (i.e., agencies that did not report any 

partnership to other CPIC participating agencies at this time point, which are listed on the 

left side of the graph). By time of follow-up, the CEP network consisted of one connected 

component with visibly denser ties among the agency nodes, more nodes in the center 

connecting to other nodes, and only 6 isolates not connected to any other agencies. In RS, 

while the agency network graph consolidates from 4 disconnected components at baseline to 

2 at follow-up, the follow-up graph is much more sparsely connected, with visibly fewer ties 

among agency nodes, fewer nodes in the center connecting to other nodes, and an increase 

(rather than decrease) in isolates not connected to any other agencies.

As indicated in Table 3, these overall patterns of results between CEP and RS networks also 

hold when examining networks by type of interagency interaction, i.e., joint activities 

(including joint client case management, joint program administration and funding, and/or 

joint public education and advocacy) or referrals (including sending or receiving). For both 

the joint activities and referrals, the CEP network increased substantially on all three 

measures, while the RS network increased much less on the first two measures (mean degree 

and density) and decreased slightly on the third (network centralization). The increases in 

measures for the referral networks were similar in magnitude to those shown in the networks 

based on any type of interaction. However, the increases for the joint activities networks 

were notably greater (more than double) those exhibited in the networks based on any type 

of interaction.
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Differences over time in the roles of agencies from various service sectors in the CEP 
versus RS interventions

To understand the roles of service sectors in the CEP versus RP interventions, we examined 

changes in the centrality of agencies from different sectors in the networks for each 

condition. Table 4 reports the point change in degree centrality averaged across agencies in 

each service sector. In the CEP network, mean degree centrality increased for two sectors 

that traditionally provided depression services—mental health and primary care—but also 

for three of the alternate sectors that traditionally do not—substance abuse treatment, social 

services, and homeless services. In the RS network, mean degree centrality increased only 

for mental health and substance abuse treatment, but stayed the same or decreased for all 

others.

These patterns are illustrated by the positions of agencies in different service sectors 

(depicted by shapes) in the visual graphs in Figure 2. In the CEP baseline network, all social 

service agencies (white squares) are either pendants (connected to only one other agency at 

the periphery of a connected component) or isolates. By follow-up, only 2 social service 

agencies remain isolates, and 3 out of the 5 in the connected component have more than one 

tie to another agency and help connect other agencies to the network. Similarly, substance 

abuse treatment agencies (white diamonds) in the CEP baseline network are either isolates 

or pendants, with the exception of one agency (Agency ID 2023); and by follow-up, none of 

the substance abuse treatment agencies are isolates and 3 out of the 5 in the connected 

component have multiple ties. In contrast, in the RS network, all the social service agencies 

become isolates by follow-up, thus decreasing average centrality for this sector. The 

substance abuse treatment agencies tend to be pendants in the RS baseline network and 

become more connected over time, thus increasing their average centrality, despite one 

becoming an isolate in the RS follow-up network.

The results for mean betweenness centrality were similar to those for mean degree centrality 

(see Appendix Table A1). The results for the group centrality measure (shown in the two 

right-hand columns of Table 4), which adjusts for ties among agencies in the same sector, 

also were similar—except for the substance abuse treatment sector in the RS condition, 

which exhibited a decrease (rather than increase) in centrality. As illustrated in Figure 2, 

many of the ties of the substance abuse agencies at the center of the RS follow-up network 

(Agency IDs 2023, 2037, 1006) are with other substance abuse treatment agencies rather 

than with agencies in other sectors.

Examples and perspectives on networks and networking activity within the CEP 
intervention

CEP agencies collectively adapted and conducted over 140 training sessions on depression 

treatment and other components of collaborative depression care.33 However, despite the 

clustered sampling which assigned a mix of agencies from different sectors to each study 

arm, participants in the CEP condition reported it challenging to form regularized 

collaborative care networks that could jointly serve particular sets of clients. CEP 

participants discussed reasons for this difficulty, including the size of the study areas and the 

varied service niches and client eligibility criteria across agencies and service sectors.29
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To address these challenges, the CEP councils from both study areas collaborated to develop 

and implement two service-related cross-agency innovations. The first initiative, termed the 

“Village Clinic,” consisted of several CEP agencies from each community who volunteered 

to jointly conduct outreach, case management, and referral to treatment for CPIC-enrolled 

clients. Outreach was difficult, leading to hiring of an independent survey firm to help 

contact clients paid for through the CEP councils’ discretionary funds. The second initiative 

created and offered a series of group-based resiliency education classes that teach coping 

strategies based on cognitive behavioral theory. These classes were led by lay staff of CEP 

agencies, with professional supervision.34

While the Village Clinic was intended as a brief pilot, the concept was used as a basis for the 

design of a multi-health-agency collaboration for care coordination under expanded 

Medicaid in Los Angeles County, called the Health Neighborhood Initiative. The resiliency 

class model stimulated a subsequent dissemination effort and randomized trial (B-RICH; 

Building Resiliency and Increasing Community Hope).49 Both the Village Clinic and the 

resiliency education course emerged from CEP coalition discussions on how best to 

collaborate to address access and coordination gaps among agencies, and ultimately 

expanded the study team’s initial notions of what a “collaborative care network” would look 

like.

Similarly, our analysis of statements on CPIC goals from multiple perspectives indicated that 

Steering Council and CEP participants viewed the networking objective of the project to 

comprise a broader set of activities than solely the establishment of a collaborative care 

network. Figure 3 shows the relative emphasis placed on different network-related goals 

from three CPIC project perspectives—formal study documents, Steering Council 

participants, and CEP participants.

The study documents primarily emphasized networks for collaborative care (i.e., cross-

agency arrangements for case-finding, referrals, and depression treatment and support) and 

community planning and development (which was the focus of the initial phase of the CEP 

process).

To create a network among different types of agencies to provide patient education, 

CBT, antidepressants, and case/care management for depression.

CEP “Storybook” brochure

To develop a multi-agency Community Plan to increase capacity for depression 

services in the community by training providers from diverse disciplines in evidence-

based and innovative practices to help people living with depression.

CEP manual workbook.

In contrast, Steering Council and CEP participants additionally emphasized informal 

“networking” (sharing of information and contacts) and networks for collaboration 

generally.

To meet others. It’s a network building thing.

CEP Council minutes, Hollywood/Metro
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To have a dialogue with other agencies that might help your patients get treatment, 

help. CEP Council minutes, Hollywood/Metro

To share with the other CEP agencies what they are going to have to do to get their 

clients help.

CEP Council minutes, South Los Angeles

To facilitate partnerships and collaboratives.

CEP Council meeting reflection sheet, South Los Angeles

Discussion

This paper explored the effects of a randomized controlled trial of a community engagement 

and planning (CEP) intervention compared to an intervention providing the same content 

solely via technical assistance to individual programs (RS) on the development of 

interagency networks for collaborative depression care and improvement. These network 

effects were a key implementation goal of the CEP model and an expected intermediary 

mechanism for outcomes of the intervention on providers and clients.

The first set of analyses examined the degree to which partnership networks changed among 

agencies within the CEP compared to RS condition. Results suggested that agencies in CEP 

exhibited greater growth in partnership capacity than did RS agencies over the active 

intervention period. For both conditions, the number of partnerships among agencies 

increased over time, likely reflecting the fact that the RS condition was, in itself, an 

intervention that provided resources and models for collaborative depression care, even if 

not direct support for interagency engagement and planning. CPIC participants also reported 

general pressures from county policy and funding initiatives during the study period for 

interservice partnerships across safety-net agencies in Los Angeles.29 However, indicators 

on all three network measures showed greater growth in partnership capacity in CEP 

compared to RS, as evidenced in increased numbers of partnerships with other participating 

agencies and increased density and centralization of partnerships. This pattern of greater 

partnership growth in CEP than RS was particularly notable in the area of joint activities—

consistent with the CEP intervention’s direct support for engagement and planning across 

the network. Although less striking, a similar pattern of growth held for referral networks as 

well.

The second set of analyses examined changes in the roles of agencies from different sectors 

within the CEP compared to RS condition. Results indicated that three sectors not 

traditionally involved in depression care—substance abuse, social services, and homeless 

services—played increasingly central roles in the CEP network over the course of the 

intervention period. Of these sectors in the RS network, only the substance abuse agencies 

played an increasingly central role over the period. In addition, supplementary analyses of 

the RS network showed the increase in centrality of the substance abuse agencies to be 

largely associated with additional linkages forged among themselves rather than with other 

types of agencies as intended by the community-distributed collaborative care model 

promoted in both arms of the CPIC study.
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The last set of analyses described perspectives and examples of networks and networking 

activity within the CEP intervention. Both Steering Council and CEP participants 

emphasized networking to share information and contacts and to facilitate collaboration 

more generally. These findings are consistent with the building of “communities of practice” 

in under-resourced communities that through a history of interchange, trust, and solving 

problems together cultivate a common identity and purpose to sustain sharing and 

dissemination of innovations and best practices.50-52 This CEP model of fostering a cross-

sector “village” to adapt and share responsibility for collaborative approaches to address 

conditions such as depression coincided with a need for innovative models for developing 

partnerships across services to address community health needs (e.g., accountable care 

communities, behavioral health homes)14 and has influenced other community-based mental 

health improvement initiatives, such as the Health Neighborhood Initiative in Los Angeles53 

and ThriveNYC in New York.54

Limitations.

The analyses have important limitations. First is the absence of network data for a quarter of 

participating agencies in CPIC. However, attrition was balanced between CEP and RS and 

did not appear biased on other agency characteristics. Second, the analyses focused on 

linkages only among CPIC participating agencies (i.e., excluding reported linkages to non-

CPIC agencies). To analyze the full network of partnerships within which the CPIC-agency 

networks were embedded would have required survey of non-CPIC agencies, which was 

outside study resources. Third, analyses are mostly descriptive without tests of statistical 

significance of differences. Although CPIC included a relatively large number of agencies, 

the agency samples are small for statistical procedures. Lastly, some CPIC agencies 

contributed sites to both intervention conditions, which may have resulted in contamination 

between CEP and RS conditions. Even so, potential contamination would be expected to 

affect reported network results for both arms of the study similarly and would likely not 

affect or would tend to lead to under-estimating differences in network growth for one arm 

relative to the other—a conservative bias. The study was also limited to two urban 

communities in Los Angeles. Replication in other areas is needed.

Conclusion

This descriptive analysis suggests a pattern of increases in network connectedness and more 

central roles for non-traditional depression providers within CEP—the multi-sector coalition 

intervention—but more modest growth in network development within RS, the individual-

program, technical assistance arm. This pattern is consistent with the main difference in 

goals and procedures of the two interventions, suggesting that CEP effectively implemented 

a coalition development approach at least for the diverse programs participating in that study 

arm. In addition, qualitative data from CEP leaders suggest that coalition development 

among CEP participants was viewed both as promoting collaboration in depression services, 

as well as building meaningful community capacity. Future research should focus on how 

such changes in interagency networks affect client use of services and how these models can 

be sustained and can continue to leverage community capacity for continued improvement in 

the services needed by under-resourced communities.
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Appendix Table

Table A1.

Point change in centrality by service sector, including betweenness centrality

Mean Degree
Centrality

Point Change
a

Adjusted
Group Centrality

Point Change
b

Mean Betweenness
Centrality

Point Change
c

Service Sector CEP RS CEP RS CEP RS

Mental Health +0.05 +0.06 +0.05 +0.10 +0.10 +0.05

Primary Care +0.03 0.00 +0.05 −0.05 +0.04 −0.01

Substance Abuse +0.06 +0.02 +0.11 −0.13 +0.03 +0.05

Social Services +0.03 −0.02 +0.25 −0.11 +0.02 0.00

Homeless Services +0.05 0.00 +0.05 0.00 0.00 0.00

Religious 0.00 −0.02 0.00 −0.05 +0.01 0.00

Community Trusted 0.00 0.00 0.00 0.00 0.00 0.00

Public Health 0.00 −0.05 0.00 −0.05 0.00 −0.04

a
Mean degree centrality scores were normalized and ranged from 0.00 to 0.23.

b
Adjusted group degree centrality measure (Everett and Borgatti 1999). Group degree centrality scores ranged from 0.00 to 

0.50.
c
Mean betweenness centrality scores were normalized and ranged from 0.00 to 0.16.
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Figure 1. Sampling flow diagram for CPIC agency network analysis
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Figure 2. Agency network graphs at baseline and follow-up, CEP vs RS condition (any type of 
partnership interaction)a
a Includes any of five types of interactions (referrals sent, referrals received, joint client case 

management, program administration/funding, or public education/advocacy).

Note: Each node represents an agency labeled with a unique study-assigned ID number. 

Node shape indicates the primary service sector of an agency as listed in the key.
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Figure 3. Emphasis on network-related goals from 3 CPIC project perspectives
Percentages are based on n=9 study documents, n=10 Steering Council participant 

interviews, and n=18 CEP participant interviews and focus groups that mentioned any 

network-related goal statements.

Mendel et al. Page 19

Community Ment Health J. Author manuscript; available in PMC 2021 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Mendel et al. Page 20

Table 1.

CPIC total agency and network agency samples by service sector

Service Sector
Total Agency

Sample
(n=50)

Agency Network Sample

(n=38)
a

CEP

(n=23)
a

RS

(n=23)
a

Mental Health 8 3 4

Primary Care 6 4 4

Substance Abuse 9 5 8

Social Services 15 7 4

Homeless Services 4 1 0

Religious 3 1 2

Community Trusted 3 1 0

Public Health 2 1 1

a
The total sample for the network analyses included 38 agencies—15 unique agencies in each arm, and 8 agencies that had sites in both arms–

resulting in 23 agencies for the CEP condition (15+8), and 23 for the RS condition (15+8).
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Table 2.

Change in agency network characteristics, CEP vs RS condition (any type of interaction)
a

Network-level
measure

CEP
(n=23)

RS
(n=23) CEP

% Change
RS

% Change
Baseline Follow-up Baseline Follow-up

Mean Degree 1.043 1.913 1.217 1.391 +83% +14%

Density 0.047 0.087 0.055 0.063 +85% +15%

Centralization 0.197 0.303 0.139 0.130 +54% −7%

a
Includes any of five types of interactions (referrals sent, referrals received, joint client case management, joint program administration/funding, or 

joint public education/advocacy).

Community Ment Health J. Author manuscript; available in PMC 2021 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Mendel et al. Page 22

Table 3.

Change in agency network characteristics, CEP vs RS condition (by types of interactions)

Network-level
measure

Joint Activities
b

Referrals
c

CEP
% change

RS
% change

CEP
% change

RS
% change

Mean Degree +233% +33% +91% +14%

Density +233% +33% +93% +15%

Centralization +193% −6% +53% −7%

a
Includes any of five types of interactions (referrals sent, referrals received, joint client case management, program administration/funding, or 

public education/advocacy).

b
Includes three types of joint activities (joint client case management, joint program administration/funding, or joint public education/advocacy).

c
Includes referrals sent and/or referrals received between agencies.
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Table 4.

Point change in centrality by service sector

Mean Degree
Centrality

Point Change
a

Adjusted
Group Centrality

Point Change
b

Service Sector CEP RS CEP RS

Mental Health +0.05 +0.06 +0.05 +0.10

Primary Care +0.03 0.00 +0.05 −0.05

Substance Abuse +0.06 +0.02 +0.11 −0.13

Social Services +0.03 −0.02 +0.25 −0.11

Homeless Services +0.05 0.00 +0.05 0.00

Religious 0.00 −0.02 0.00 −0.05

Community Trusted 0.00 0.00 0.00 0.00

Public Health 0.00 −0.05 0.00 −0.05

a
Mean degree centrality scores were normalized and ranged from 0.00 to 0.23.

b
Adjusted group degree centrality measure (Everett and Borgatti 1999). Group degree centrality scores ranged from 0.00 to 0.50.

c
Mean betweenness centrality scores were normalized and ranged from 0.00 to 0.16.
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