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a b s t r a c t

In recent years social network analysis has been used for research and action in community contexts.
Specifically, the social network analysis has been used in program evaluation, participatory governance,
the selection of health agents, participatory sociograms and involvement of key players in the interven-
tion. Network analysis is also part of strategies for empowerment, community mediation, community
coalitions and dissemination of preventive messages, among others. In this monograph some of these
issues are present, with studies of inter-organizational networks to provide services; chains of researchers
and professionals in the transference of science into practice; the structure of personal networks in com-
munity settings; as well as social support resources. In the introduction to the monograph we reflect on
the potential of network analysis in the context of social and community intervention.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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r e s u m e n

El análisis de redes sociales se ha empezado a utilizar en los últimos años como una metodología de
investigación y acción en los contextos comunitarios. Concretamente, el análisis de redes sociales se ha
utilizado en la evaluación de programas, la gobernanza participativa, la selección de agentes de salud,
los sociogramas participativos y la implicación de personas clave en la intervención. También forma
parte de estrategias de empoderamiento, mediación, coaliciones comunitarias y difusión de mensajes
preventivos, entre otras. En este monográfico se tratan algunos de dichos temas, con estudios sobre las
redes inter-organizativas de prestación de servicios; las cadenas de investigadores y profesionales en la
transferencia de la ciencia a la práctica; la estructura de las redes personales en contextos comunitarios;
y los recursos de apoyo social. En la introducción del monográfico reflexionamos sobre el potencial del
análisis de redes en los contextos de intervención social y comunitaria.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

In recent years network analysis is increasing its presence in
community psychology research and action. The network approach
allows multilevel analysis and contributes to a relational interpre-
tation of psychological sense of community, empowerment and
other classical concepts of community psychology (Maya-Jariego,
2004). Network analysis techniques are beginning to be used in
needs assessment, program evaluation, and participatory action-
research strategies. There are also applications in the study and
improvement of community coalitions, neighborhoods and com-
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munity mediation. This special issue also includes papers that use
network analysis in understanding or improving the implementa-
tion of social and community interventions.

One of the most common meanings of network interventions is
the use of data from social networks to promote behavioral change,
based in the theory of diffusion of innovations (Valente, 1995).
This approach has been used frequently in the implementation
of campaigns to disseminate health messages (Chambers, Wilson,
Thompson, & Harden, 2012). Accordingly, Thomas W. Valente
distinguished four intervention strategies based on networks,
namely: (a) the identification of leaders and agents of change,
based on indicators of centrality, brokerage and other strategies
for the assessment of key players; (b) segmentation into groups

http://dx.doi.org/10.1016/j.psi.2015.10.001
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Table 1
Emerging uses of network analysis for community intervention.

• Uses of social network analysis in program evaluation.
• Combination of network analysis with stakeholder analysis and

participatory forms of governance.
• Mediators, key players and network interventions.
• Selection of health agents and community mediators through social

network indicators.
• NetMap, participatory sociograms and networks in the context of

action-research.
• The network approach in the study of empowerment and sense of

community.
• Surveys of personal networks in relational description of communities.
• Analysis of interorganizational networks of community coalitions.
• Relational assessment of neighborhoods, spaces and behavior settings.
• The models of diffusion of innovation in prevention campaigns and

health promotion.

to simultaneously apply a significant intervention process; (C)
induction strategies that promote peer interaction to enhance
the multiplier effect of natural networks; and (d) alteration of
the network with the addition or removal of certain relationships
(Valente, 2012). In all these cases the network is the means by
which the behavior change strategies are channeled.

However, network analysis can be integrated into the pro-
cesses of social and community intervention in very different ways
(Table 1). On the one hand, it can be applied at different stages
of the intervention cycle, from needs assessment to impact eval-
uation, through implementation of activities and various forms
of direct action in the community. On the other hand, it can be
used as a model or as strategy, as well as for the operationalization
of community concepts (see, for example, in the case of commu-
nity readiness: Feinberg, Riggs, & Greenberg, 2005). Although it
has been applied preferably in the design and implementation of
evidence-based programs, it is also a tool for effective monitoring
to assessing the fidelity of implementation and sustainability of
interventions (Valente, Palinkas, Czaja, Chu, & Brown, 2015). With-
out being exhaustive, below we summarize some of the lines of
application of network analysis in the context of community action:

1. The theory of diffusion of innovations is used in prevention cam-
paigns and in spreading health messages.

2. The relational data are used to guide community mediation
strategies, health agents and other actions with multiplier effect.

3. Both, surveys of personal networks and the description of the
social network are part of needs assessment and program eval-
uation.

4. The network analysis is used in the translation of basic rela-
tional concepts of community, such as psychological sense of
community, community readiness and intergroup relations.

5. The interorganizational networks serve to operationalize the col-
laborative structure of community coalitions.

6. Network analysis is integrated into action research, through par-
ticipatory sociograms, or providing feedback with visualization
of networks.

7. It also allows monitoring the process of implementation of pro-
grams and the transference from science to practice.

8. Finally, the strategies of social support, a long tradition in psy-
chosocial intervention, have incorporated in some cases the
structural properties of personal networks.

Overview of the issue

In this monograph, we collect a number of articles that make
innovative contributions to social and community intervention
using social network analysis. Following the index of this vol-
ume, we read: a study that assesses the impact of collaborative

networks of community organizations in implementing effective
interventions (Faust, Christens, Sparks, & Hingeldorf, 2015); an
application of visualization of large relational databases to improve
communication between professionals (Corlew, Keener, Finucane,
Brewington, & Nunn-Crichton, 2015); an analysis of affiliation
networks that identifies two types of interfaith groups depend-
ing on how the organizations exchange resources (Todd, Houston,
& Suffrin, 2015); an assessment of the role of strong ties, which
are developed across multiple types of relationships, between enti-
ties that form a coalition (Menger, Stallones, Cross, Henry, & Chen,
2015); a description of the influence of the Family Violence Councils
network in the practice of the organizations that are part of them
(Rana & Allen, 2015); a theoretical review of the chains of inter-
mediaries between researchers and professionals of intervention
(Neal, Neal, Lawlor, & Mills, 2015); and a survey on the variability
of personal networks depending on metropolitan mobility (Maya-
Jariego & Holgado, 2015).

Other works relate to the tradition of the studies of social sup-
port. Positive relationships provide emotional support resources,
information and instrumental help that facilitate coping with stress
and promote psychological well-being and quality of life. As shown
in two studies with this approach, social networks are a protective
factor against suicide and alcohol abuse in a native community of
Alaska (Philip, Ford, Henry, Rasmus, & Allen, 2015), while infor-
mal support resources are among the most important community
assets of Asian Americans living in Florida (Weng, 2015). Let us look
more closely the contributions of the monograph.

Interorganizational networks and community coalitions

One of the areas where network analysis has consolidated most
clearly is the study of community coalitions, along with other
forms of cooperation between local organizations and commu-
nity groups. Coalitions join forces, they mobilize public support,
facilitate coordination, prevent duplication of services and increase
the effectiveness of the intervention (Butterfoss, 2007). As demon-
strated in several articles in this issue, interorganizational networks
are an efficient way to operationalize the structure of the collabo-
ration between community organizations.

Two important issues in this regard are the core-periphery
structure, and interaction of individual organizations with the
whole network. On the one hand, the existence of a small core of
organizations densely connected to each other seems to be funda-
mental to the proper functioning of coalitions (Faust et al., 2015;
Menger et al., 2015; Rana & Allen, 2015). On the other hand, links
with a network of entities allow individual community organiza-
tions to improve their effectiveness (Faust et al., 2015), although
that makes the organization is also more exposed to the influence
of political and social norms of the network (Rana & Allen, 2015).

Victoria Faust, Brian E. Christens, MA Shannon and Amy E.
Sparks Hingeldorf performed a retrospective study on the relation-
ship between 23 organizations, working together over 12 years
to prevent infant mortality in a city in Wisconsin, United States.
Although collaboration between hospitals, community associations
and social services improved over the observed period, with a
slight increase in the cohesion of the inter-organizational network,
this does not translate into an increase in effectiveness in reduc-
ing health inequalities for the black minority. However, network
analysis can document the case of organizations that individually
improved the effectiveness of its intervention through collabora-
tion with other entities.

Lauren Marie Menger, Lorann Stallones, Jennifer Eileen Cross,
Kimberly Lynn Henry and Peter Yu Chen studied networks of
collaboration between 37 suicide prevention organizations in a
community of Colorado, in the United States. Specifically, they
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examined the relations of exchange of information and resources,
as well as the coordination and collaboration in providing services.
The existence of a small group of organizations that have strong
ties with each other proved decisive in the collaborative process.
The coordinated action among entities facing the same social prob-
lem, in this case suicide, improves accessibility in the provision
of services, prevent duplication of benefits and contributes to the
development of shared norms in the intervention.

Shaheen Rana and Nicole E. Allen discussed the collaborative
networks in five Family Violence Councils, to identify which entities
had a key role. They found that organizations with greater centrality
were exposed to a greater influence of council policies, and the
domestic violence programs tended to have a more central role in
the network than other types of organizations.

To complete this section, we have two articles analyzing the
collaboration between professionals of the intervention and the
distribution of community resources. The study of Laura Kate
Corlew, Victoria Keener, Melissa Finucane, Laura Brewington and
Rachel Nunn-Crichton illustrates the use of visualization and analy-
sis tools for mapping networks of professional relations in different
geographical regions of the Pacific. Specifically, it focuses on
assessing and improving communication between more than a
thousand professionals who treat the problems of climate change.
Network visualization has an interesting descriptive and action-
research value (Molina, Maya-Jariego, & McCarty, 2014), which
allows, as in this case, identifying key stakeholders, and also is used
to define cohesive regional clusters and to energize communication
between professionals this area.

Finally, Nathan R. Todd, Jaclyn D. Houston and Rachael L. Suf-
frin use affiliation networks to assess the contribution of interfaith
groups in the United States to empowerment and community
change. The description of the networks of relationships among 88
groups allowed identifying two types of ecumenical groups: ones
that focus primarily on resource sharing with other religious con-
gregations, and a second type collaborating with NGOs and other
diverse entities. Interfaith groups appear to function as local com-
munity organizations.

Bridging the science-practice gap, personal networks and
social support

This volume is completed with some examples of network-
based research on the transfer of science to practice, the structure
of personal networks and social support resources. First, we have
a work that interprets the transition from theory to practice in
terms of relations between researchers and practitioners. Zachary
P. Neal, Jennifer Watling Neal, Jennifer A. Lawlor and Kristen J.
Mills based on the model of small world networks to understand
the gap between scientific models and program implementation.
So one way to bridging the gap consist of mediating between the
two worlds (that is to say, brokering the gap) (Neal, Neal, Kornbluh,
Mills, & Lawlor, 2015). With an innovative approach, they analyze
the chains of intermediaries between researchers and profession-
als intervention. As noted in the article by Neal, Neal, Kornbluh,
et al. (2015), the type of agent that acts as an intermediary, as bro-
ker, may condition the dissemination of scientific knowledge and
evidence-based practices. This is an issue that surely will lead to
future research.

This first collection closes with a personal networks survey,
representing a second tradition of network analysis in its own
right. With this approach, the relations of specific individuals are
analyzed, either in an individual case or a sample, in order to
examine the same structural properties usually described in com-
plete networks (Crossley et al., 2015; Domínguez & Maya-Jariego,
2008; McCarty, 2002; Molina et al., 2014). If previous articles of

the special issue are based on complete networks, Isidro Maya
Jariego and Daniel Holgado analyze in this case the variability of
the structural properties of personal networks depending on the
metropolitan mobility of each individual. This research is based in a
representative survey in a town of the metropolitan area of Seville,
when small intentional samples have previously dominated.
Furthermore, it follows a method characterized by generating a
fixed number of contacts in each respondent (McCarty, 2002),
which has proved efficient in analyzing the structures of personal
networks. This approach is an evolution of the studies of social
support, to which the work of Philip et al. (2015) and Weng (2015),
also published in Psychosocial Intervention, are closer.

Conclusions

Network analysis is a methodology that “captures the context”
(Luke, 2005), as well as the confluence of micro- and macro-social
dynamics (Maya-Jariego, 2004). In consequence, it is particularly
relevant in studies of community psychology and in psychoso-
cial interventions. As we show in this monograph, networks allow
to detect patterns of collaboration that are not perceived intu-
itively (Todd et al., 2015), serve to examine the mutual influence
of individual community organizations and networks of inter-
organizational collaboration (Faust et al., 2015; Menger et al.,
2015; Rana & Allen, 2015), facilitate the dissemination of evidence-
based practices among professionals of the intervention (Neal, Neal,
Lawlor, et al., 2015), and are a tool for intervention by themselves
(Corlew et al., 2015).

Social and community interventions are one of the areas where
network analysis can transcend the eminently descriptive value
that was originally attributed (Carrington, Scott, & Wasserman,
2005), as part of action-research, detecting community organizing
patterns that are not apparent to the groups involved, or with con-
tributions to improving the effectiveness in the implementation of
programs.
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a b s t r a c t

Is the collaborative activity of organizations in a network associated with the capacity of individual
organizations? How might the structure of collaborative activity and the location of high capacity orga-
nizations in a network be related to the network’s overall ability to influence community conditions? This
article explores these questions among 23 local organizations providing women and new mothers with
health care, advocacy, and other services in a single US city. Changes in the interorganizational network
of collaborations are depicted in four time periods spanning 12 years and analyzed over time using both
whole network and local network measures. Organizational attributes associated with dimensions of
organizational learning and organizational effectiveness are examined in relation to interorganizational
network changes over time. Results indicate that more adaptable organizations and those with higher
capacity were not necessarily central in the network. Overall, findings suggest that increases in cohesion
across a structurally diffuse network, relatively well dispersed high capacity organizations, and strategic
relational investments may have influenced the reduction in health disparities for infants and expecting
mothers. Although community-level interventions often focus on building a strong, central group of high
capacity organizations, these findings suggest a need to also take into account the strategic action of a
range of individual organizations, their local networks, and how they may advance change in the broader
network over time.

© 2015 Published by Elsevier España, S.L.U. on behalf of Colegio Oficial de Psicólogos de Madrid. This
is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Exploración de las relaciones entre la capacidad organizativa, la colaboración y
los cambios en la red
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r e s u m e n

¿Se asocia la actividad de colaboración de las organizaciones en una red con la capacidad de las organi-
zaciones individuales? ¿Cómo se relaciona la estructura de la actividad de colaboración y la ubicación
de organizaciones de alta capacidad en una red con la capacidad global de la red para influir en las
condiciones de la comunidad? Este artículo explora dichas cuestiones con 23 organizaciones locales que
proporcionan servicios de salud y otras prestaciones a mujeres y madres primerizas en una única ciudad
de los Estados Unidos. Los cambios en la red interorganizativa de colaboración se representan en cuatro
periodos a lo largo de 12 años y se analizan a lo largo del tiempo utilizando medidas de la red completa
y de la red local. Los atributos organizativos asociados con las dimensiones de aprendizaje y efectividad
organizacional se examinaron en relación con los cambos en la red interorganizativa a lo largo del tiempo.
Los resultados mostraron que las organizaciones más adaptables y aquellas con mayor capacidad no eran
necesariamente centrales en la red. En general, los resultados sugieren que el aumento de la cohesión
en una red estructuralmente difusa, las organizaciones con altas capacidades relativamente dispersas, y
las inversiones relacionales estratégicas pueden haber influido en la reducción de las desigualdades de
salud de los bebés y las mujeres embarazadas. Aunque las intervenciones comunitarias con frecuencia se
centran en la construcción de un grupo central fuerte de organizaciones con grandes capacidades, estos
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resultados sugieren la necesidad de tomar también en consideración las acciones estratégicas de una
serie de organizaciones individuales y sus redes locales, y cómo pueden promover el cambio en la red
más amplia a lo largo del tiempo.
© 2015 Publicado por Elsevier España, S.L.U. en nombre de Colegio Oficial de Psicólogos de Madrid. Este

es un artículo Open Access bajo la licencia CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

As in many parts of the industrialized world, provision of social
and community services has become more decentralized in the U.S.
as the budgets and responsibilities of government agencies have
eroded (Milward & Provan, 2000). Private and, in particular, non-
profit organizations are increasingly engaged in service provision
and community interventions. These organizations often compete
for governmental and philanthropic funds to provide these ser-
vices and interventions. Thus, while the decentralization of social
and community services may drive innovation and efficiency in
some facets of local systems, it has also increased complexity and
fragmentation in organizational systems, as well as increasing the
incentives for organizations to compete with each other rather than
to collaborate (Frumkin, 2002; Nowell & Foster-Fishman, 2011).
Scholars have noted the lack of mutual awareness and coordina-
tion in local organizational systems as detriments to these systems’
ability to successfully address community problems (Evans, Rosen,
Kasten, & Moore, 2014). This context helps to explain the great
interest among practitioners and scholars of community interven-
tions in models for achieving better alignment and coordination in
local organizational systems (Christens & Inzeo, 2015).

Considering populations of organizations in a community as
networks can help us understand or improve the implementation
of community interventions. A network perspective on organiza-
tions emphasizes the relational links between them alongside the
attributes of particular organizations (Neal & Christens, 2014). Indi-
vidual organizations may be effective or ineffective at achieving
narrower organizational goals, but network dynamics including
collaborations, referrals, and information exchanges between orga-
nizations can play a key role in systems’ ability to provide holistic
service and effective community interventions (Evans et al., 2014;
Foster-Fishman, Salem, Allen, & Fahrbach, 2001). Additionally,
organizations that innovate or engage in learning behaviors aren’t
isolated; their capacity to influence outcomes at a community level
or magnify impact across a population can be related to their posi-
tion in the organizational network.

Studies of organizational effectiveness and organizational
networks have most often focused on formalized coalitions or other
forms of interagency alliances in local communities (e.g., Bess,
Speer, & Perkins, 2012; Kegler & Swan, 2012). Governmental and
foundation initiatives over the last 25 years have spurred the forma-
tion and evaluation of local community coalitions. One prominent
example is the Communities that Care (CTC) program begun in
the early 1990s with support from the U.S. Substance Abuse and
Mental Health Services Administration (SAMHSA). With support
from CTC, local coalitions of organizations established boards or
stakeholders and coordinated proactive work toward reducing risk
factors for youth in local institutions and environments. Durable
effects of the CTC interventions within the networks of local
organizations have been detected, with local organizational lead-
ers reporting greater effectiveness in prevention activities (Rhew,
Brown, Hawkins, & Briney, 2013). Several other large-scale efforts
have employed approaches to interventions in local organizational
networks to address community, educational, and public health
issues (Christens & Inzeo, 2015). Some studies have taken a network
perspective on coalition functioning and have identified particular
network structures and features as being conducive to effectiveness

(Feinberg, Riggs, & Greenberg, 2005). Other studies have focused
on the impact of coalition participation on organizational capacity
(Kegler, Norton, & Aronson, 2008; Nowell & Foster-Fishman, 2011).

In the context of complex and dynamic inter-organizational
ecologies, local organizations need to have the capacity to harness
resources, opportunities and knowledge to effectuate collaborative
partnerships. Such internal organizational capacity involves both
sensitivity to the environment and the ability to adapt on the
basis of new information (Crutchfield & Grant, 2007). Organi-
zational adaptability has been the focus of studies on learning
processes and the development of knowledge in organizations
(Argyris & Schön, 1992; Senge, 1990). Such adaptability has also
included the ability to fundamentally reorient theories of action and
change of an organization (Bess, Perkins, & McCown, 2011; Evans,
Hanlin, & Prilleltensky, 2010). Several attempts have been made
to capture characteristics of organizational capacity by assessing
multiple dimensions of organizational learning and connecting
them to measures of organizational performance (Yang, Watkins,
& Marsick, 2004; Song, Joo, & Chermak, 2009). For example, a
model developed by Yang, Watkins, and Marsick (2004) identi-
fies seven dimensions of a learning organization, (1) continuous
learning, (2) dialog and inquiry, (3) team learning, and (4) staff
empowerment, which are considered at the individual level. At an
organizational level, the model identifies, (5) efforts to establish
and embed learning into the organizational system (embedded sys-
tem), (6) global thinking and actions to connect the organization
to external systems (system connection), and (7) the provision of
strategic leadership.

Taking a network perspective prompts the question: how are
organizational characteristics such as these dimensions of learning
situated in relationships? This organizational network perspec-
tive is similar to the notion of economic embeddedness, in which
economic ties are considered in the context of, and therefore are
influenced by, social ties (Granovetter, 1985). Network approaches
have contributed to understanding organizational learning and
effectiveness by providing ways to analyze the interaction effects
between network structures, such as strong small world ties with
diverse others, and organizational attributes, such as preexisting
collaborative endeavors and acquisition of knowledge (Powell,
Koput, & Smith-Doerr, 1996). Burt (1993) identified organizational
effectiveness as a function of the density of an organizations net-
work, or the strength and number of interconnected ties among
immediately surrounding organizations, and degree, or the num-
ber of ties that a single organization maintains. In Burt’s study,
high density was negatively related to performance, while high
degree was positively related. This finding provides an example
of negative effects of network constraint on organizational effec-
tiveness, suggesting that a tension can exist between the benefits
of strong ties among a group of organizations that foster trust
and nurture interdependence, and the fact that such interdepen-
dence creates restrictions on an organization’s capacity to adapt
to its environment and its freedom to transform learning into
action.

Learning across an entire population of interconnected organi-
zations can be amplified by organizational characteristics. Some
organizational characteristics and behaviors are infectious. For
example, diffusion of practices and the spread of innovation across a
network have been found to be dependent on the learning capacity

http://creativecommons.org/licenses/by-nc-nd/4.0/
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of an organization and the structural position, or social proximity,
of organizations (Greve, 2005).

Taken as a whole, a network of organizations that is composed
of organizations with high levels of organizational learning, and
that has certain structural characteristics as a network, could be
expected to be more capable of altering community conditions to
produce beneficial outcomes. In fact, the characteristics and effec-
tiveness of individual organizations is likely related to the structure
of the collaboration network in which it is embedded. These are
important topics that are relatively underdeveloped in the research
literature on community interventions. It is these perspectives
that have informed the current study, which is an exploration
of both organizational characteristics and interorganizational net-
work structure in a single U.S. city.

The current study

This study reports findings from a retrospective study of orga-
nizational networks and characteristics designed to delineate
changes thought to have affected fluctuating rates of Black infant
mortality in Dane County, Wisconsin, USA. Infant mortality rates
are a key indicator for overall population health (Carr, Szapiro,
Heisler, & Krasner, 1989). As an outcome at the population level, it
is thought to reflect not just the health of mother and child during
and immediately after childbirth, but health and wellness through-
out the life course (Lu & Halfon, 2003). Dane County, which has
approximately half a million residents, is the state capital of Wis-
consin. In the 1990s, the county had a Black infant mortality rate
(BIMR) that ranged from two to three times greater than the rate
for non-Hispanic White residents born in Dane County. Shortly after
the turn of the millennium, the BIMR dropped by about two-thirds
and equalized with the rate for non-Hispanic Whites for several
years (Schlenker & Ndiaye, 2009). From an epidemiologic view-
point, this sudden disappearance of a pronounced racial disparity
on an important population health indicator is incredibly rare.

The decline in the BIMR therefore spurred several lines of inves-
tigation, including a mixed-methods action research collaboration
investigating changes in the organizational ecology of the county.
This research project investigated the hypothesis that greater lev-
els of collaboration and organizational capacity may have preceded
or coincided with the decline in the BIMR in Dane County. This
hypothesis was based on theory and findings from other research
(see Darnell et al., 2013 for a recent example), as well as on qual-
itative interviews carried out with key informants during the first
phase of the study (see Sparks, Faust, Christens, & Hilgendorf, 2015).
Therefore, the current study explores (1) how organizations in Dane
County are situated in the collaborative network over time, and
(2) if organizational capacity, as understood through assessments
of organizational learning and effectiveness, is associated with the
collaborative activity of these organizations.

Methods

Organizational network survey

The population of organizations included in this study was
identified through a series of interviews with key community
partners. Interviewees were given a list of organization in Dane
County associated with the health and well-being of expecting
and new mothers and were asked to eliminate the least relevant
organizations and to add important organizations that did not
appear. Through these interviews, 23 organizations were identified
as particularly important to maternal and child health in Dane
County, Wisconsin. Although all organizations operated in Dane
County, they ranged in their geographic scope and sector and

included hospitals, insurance companies, single and multi-sited
social service organizations, public agencies, childcare providers,
and grassroots health advocacy groups.

These 23 organizations were next asked to complete a survey
regarding their collaborations spanning over 12 years. We spoke
with organizational staff to identify either a single or multiple
respondents who would be able to represent each organization’s
current operations and perspectives as well as changes over the
past 12 years. We had these individuals complete a survey on
behalf of the organization. Interorganizational relationships were
assessed according to direct collaboration, defined as communi-
cation and other interorganizational transactions through formal
or informal channels, at four different time periods. Organizations
were asked to rate their levels of direct collaboration with other
organizations on a five-point scale from “Very low” to “Very high”
levels of collaboration at each period of time. The survey also
included a series of questions on the environment and culture of
the organization. Organizations were asked to respond the each
question on a five-point scale ranging from “Strongly disagree” to
“Strongly agree”. Measures of organizational learning and effec-
tiveness were used alongside these network measures to observe
the distribution of highly functioning and adaptable organizations
across the whole network over time, as well as to identify any rela-
tionships between organizational capacity and network location or
local network dynamics.

Network measures

Collaborative relationships between organizations were
assessed in several ways. Specifically, we examined the changes in
the whole network over the four time periods, organizational loca-
tion in the network across time, and changes in local networks. All
network analyses were completed in UCINET 6 (Borgatti, Everett, &
Freeman, 2002). We examined cohesion in the whole collaborative
network, as measured by density, and how central or diffuse the
relationships were, as measured by the standard deviation of the
coreness of organizations. The standard deviation of coreness was
a useful measure here because it captures the extent to which the
network is organized around a structural center maintained by
strong relationships among a few organizations. Organizational
location in the network was observed in two ways: (1) the extent
to which organizations were more central to the network and
connected to others that were central, as measured by each
organization’s coreness, and (2) the extent to which organizations
could efficiently be reached by other organizations through col-
laborative relationships, as measured by each organization’s level
of closeness.1 The local network of organizations was observed
through changes in the cohesion of relationships immediately
surrounding an organization in the network, or its ego network
density, and changes in the levels of investment in collaborative
relationships with neighboring organizations, as measured by the
average strength of the relational tie to and from these neighbors.

Organizational capacity measures

Through the surveys of organizational representatives, we
assessed the extent to which each organization exhibited attributes
of a learning organization and its overall organizational effective-
ness. Four dimensions were used to capture features of a learning
organization, including strategic leadership, embedded systems,

1 Specifically in-degree closeness, as network relationships were directed. As
closeness does not take into account the strength of a relationship and only its
presence or absence, a dichotomized version of network responses were used in
the analysis of closeness to represent a relationship of any strength.
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Fig. 1. Organizational collaborations across four time points with node size indicating closeness and node shading indicating organizational effectiveness.

staff empowerment, and systems connection. These dimensions
were based on organizational learning theory and have been previ-
ously measured using two- and three-item subscales (Bess, Perkins,
& McCown, 2011; Marsick & Watkins, 2003; Yang, Watkins, &
Marsick, 2004). In this study, only the composite measure of learn-
ing organizations was used, which was constructed as the mean
score across the learning organizations subscales. Organizational
effectiveness was captured in a single scale assessing clarity of orga-
nizational purpose and functioning, financial health, and overall
success (Maton, 1988). Cronbach’s alpha was used to determine the
internal consistency of each set of measures for analysis. Cronbach’s
alpha for the organizational learning scale and the organizational
effectiveness scale were .94 and .89 respectively, indicating consis-
tency among items.

Results

Figs. 1 and 2 depict the interorganizational network over four
time periods during the twelve-year span when the BIMR sharply
decreased in Dane County. In the two sets of maps, lines indicate
ties of direct collaboration at a level of three or higher on the
Likert-type response scale. The organizations, represented by cir-
cular nodes on the maps, are positioned by their strength of ties to
one another. Their size signifies their closeness scores, or how effi-
ciently they can be reached by every organization in the network
across strong or weak collaborative ties. In Fig. 1, the shading of the
node corresponds to the organization’s reported level effectiveness.
In Fig. 2, the shading indicates the extent to which the organization
exhibits characteristics of a learning organization. Darker shading
represents higher scores on either scale, with those in black scoring
a 4.5 or above out of 5 and dark gray scoring 4.0–4.5. Mean scores
for characteristics of organizational learning and effectiveness
were 3.9 and 4.1 respectively, a difference observable in the

Table 1
Network density and standard deviation of coreness across time.

Time Period Network Density SD of Coreness

Before 1999 2.23 .089
1999–2003 2.54 .062
2004–2007 2.74 .055
2008–2012 2.74 .055

greater number of darkly shaded nodes in Fig. 1. Note that data
were missing on organizational characteristics for node E in white.

In Fig. 2, learning organizations do not appear to be central to
the network throughout the time of the BIMR decline, nor do they
appear to be particularly well connected to one another. They also
vary in their level of closeness, or reachability from all others in
the network. Alternatively, in Fig. 1, organizations scoring higher
in effectiveness are more prevalent and appear to be more central
and well connected to one another. In addition, the larger sizes
of the black and dark gray nodes appear to indicate that effective
organizations in this network also tend to have higher closeness
scores.

Overall changes in density reported in Table 1 demonstrate a
relatively consistent level of collaboration across the network, with
slight increases earlier that endure over the final six years of this
study. The variation in coreness among organizations is low at the
start and decreases slightly over time, suggesting that on average
the network became increasingly less reliant on strong relation-
ships among a few key organizations.

Spearman correlations2 for each of the four time periods
further illuminate potential associations between organizational

2 Spearman correlations were chosen due to the fact that the data was not nor-
mally distributed and therefore required a non-parametric analytic approach.
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Fig. 2. Organizational collaborations across four time points with node size indicating closeness and node shading indicating characteristics of a learning organization.

Table 2
Correlations between organizational location in network and organizational characteristics.

Before 1999 1999–2003 2004–2007 2008–2012

Coreness Closeness Coreness Closeness Coreness Closeness Corenes Closeness

Organizational Learning .151 −.260 .240 −.200 .204 −.283 .249 −.362
Organizational Effectiveness −.094 −.456* −.015 −.444* .065 −.465* .222 −.540*

* p < .05.

characteristics, coreness, and closeness. As Table 2 displays, only
closeness was correlated with organizational effectiveness. No
relationships between coreness or closeness and organizational
learning were detected. These findings suggest that effective orga-
nizational characteristics are associated with the extent to which
an organization is reachable even through weak collaborations,
while organizational learning does not appear to be associated with
an organization’s location in this network of interorganizational
collaborations. Additionally, although organizations scoring higher
on the measure of organizational effectiveness appeared to be well
connected in the visual displays of the network, the lack of consis-
tent association between coreness and organizational effectiveness
would suggest that this was actually not a trend in the data.

Grassroots health advocacy organizations maintained slightly
higher level of coreness respective to the population of organi-
zations. This suggests that advocacy groups focused on various
overlapping groups, such as women, African-Americans and
Latino/as, connected with one another and potentially helped facil-
itate change across the network. On average, however, these types
of organizations tended to have low organizational effectiveness
scores and varied in their scores on the measure of organizational
learning characteristics.

Additional Spearman correlations reported in Table 3 were used
to explore changes in organizations’ local networks prior to 1999
until 2012. Change in ego network density was not correlated

with organizational effectiveness or learning. Rather, organizations
with the greatest change in their ego network densities appeared
across the range of organizational learning and effectiveness scores,
suggesting that working to build the cohesiveness among collabo-
rators may have been differentially productive for organizations
depending on their context. Although changes in organizations’
average in-degree were not correlated with organizational effec-
tiveness or learning, changes in average out-degree were associated
with organizational effectiveness. This finding suggests a potential
relationship between organizational effectiveness and increased
investment in existing independent collaborative relationships in
this network.

Although not correlated with the specific organizational
measures, the organizations with the highest change in average in-
degree – those with whom the network increasingly strengthened

Table 3
Correlations between changes in local network dynamics and organizational
characteristics.

� Ego Network
Density

� Average
In-Degree

� Average
Out-Degree

Organizational Learning .140 .036 .074
Organizational Effectiveness .050 −.038 .470*

* p < .05.
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its relational investments – consisted entirely of public agencies
and direct healthcare providers (i.e., hospitals and clinics). Across
this network, then, organizations overwhelmingly reached out to
strengthen their relationships with public and healthcare provid-
ing entities. These public and healthcare providing organizations,
however, were not commonly represented among the organiza-
tions with high increases in out-degree. It can thus be inferred that
they were not particularly focused on strengthening their own
interorganizational relationships over time. Although it was not
discernable from the changes in average degree, grassroots health
advocacy organizations as a group maintained relatively high
out-degree scores, particularly during the first two time periods.
This finding may suggest that these groups had strong investments
in their immediate network that helped to advance a focus on
maternal health across diverse populations early on, encouraging
future collaboration.

Interestingly, characteristics of organizational learning and
organizational effectiveness were highly correlated (.615, p < .01),
but no decipherable relationships were found between organiza-
tional learning and network location or collaborations.

Discussion

The goals of this study were to investigate changes in collabo-
ration over time and associations between organizational capacity
and collaborative activity that may have significantly influenced the
birth outcomes of African American mothers and reduced racial dis-
parities in infant mortality in Dane County. Findings indicate that
there was an increase in collaboration across a relatively diffuse
network of organizations that were important to new and expect-
ing mothers during the 12-year time period that was the focus
of the study. High capacity organizations, as indicated by orga-
nizational learning and effectiveness, were spread out across the
organizational population and did not occupy particularly central
spaces in the collaboration network. Additionally, high capacity
organizations were not necessarily representative of a particular
organizational type, suggesting that variation in capacity across dif-
ferent organizational subpopulations in a diffuse network may be
helpful for advancing systems change.

Highly effective organizations, or those reported to have clar-
ity of organizational purpose and functioning, financial health and
overall success, were also those that appear to have been increas-
ingly sought out by others in the network. In addition, these
organizations exhibited the largest increase in average strength
of outgoing collaborative ties. It appears, then, that effective orga-
nizations tended to strengthen their investment in relationships
with existing collaborators over time and made themselves at least
peripherally available to other organizations seeking a connection.
Such a structural dynamic may have allowed these organizations
to continue efficiently accessing flows of information and resources
from across the network to meet their organizational goals while
investing strategically in collaborations.

This therefore suggests that the network of organizations in
Dane County may not have been successful at improving maternal
and infant health simply by increasing strong, trusting collabo-
rations across all organizations in this informal network. Rather,
several key organizations appear to have engaged in strategic col-
laborative relationships that allowed the organizational network
as a whole to be more successful at reaching its goals. Furthermore,
the strong relationship between organizational learning and effec-
tiveness could suggest that internal processes of organizational
learning are stimulated by effectiveness, with strong organizations
adapting and engaging in alternative approaches to service. It may
also be the case that organizational learning cultures facilitated
gains in organizational effectiveness.

Findings also reveal that the presence of health advocacy orga-
nizations and their influence through collaborative ties in the
network may have played a role in the increased health and well-
being of African-American infants and mothers. These were not
necessarily high capacity organizations, as is often the case with
grassroots initiatives, but exhibited strong outward ties and may
have been integral to pushing on the system to address dispari-
ties in birth outcomes and inequities in care. This finding provides
support for community interventions that target resources to
key advocacy organizations to increase their capacity to advance
changes in policies, systems and environments to address health
disparities, as well as those that encourage collaboration among
traditional service providers and advocacy organizations. The
increased investment by organizations across the network in col-
laborative relationships with primary care providers and public
agencies may also indicate that organizations engaging those
most impacted by disparities must push on larger health service
providers to influence systems of care.

Findings for this study must be interpreted while consider-
ing limitations. Three limitations are particularly important to
note. First, the data on organizational effectiveness and organiza-
tional learning were only collected for one time point, so could
not be analyzed longitudinally alongside the longitudinal data on
interorganizational collaborations. Second, although the interor-
ganizational network ties were assessed for multiple time periods,
they were all assessed retrospectively in a single wave of data col-
lection. Organizational representatives’ ability to accurately recall
the strength of collaborative ties over time periods in the more
distant past were almost certainly limited. All retrospective self-
reports are vulnerable to biases and lack of accuracy in recall, but
these are likely amplified in the longer-term retrospective self-
report method that was used for this study. When possible or
necessary, however, we sought to mitigate this limitation by hav-
ing multiple organizational representatives confer. Third, we used
a bounded network of 23 organizations in a single city. In this city
alone, there are hundreds of additional nonprofit and public social
and human service agencies. Therefore, although we used a mixed-
methods approach to identify the boundaries of the network for
this study, there are numerous other influential interorganizational
relationships that our data do not capture or allow us to analyze.
The lack of evidence for intensity of collaborations and organiza-
tional learning and effectiveness may be in part attributable to this
limitation. In other words, it is possible that organizational learn-
ing was indeed promoted through overlapping networks that were
not associated with this particular set of cross-sector informal and
formal collaborations.

This study examined dynamics of one particular network with
a bounded population of organizations that provided services,
information, and opportunities to new and expecting mothers
in Dane County, Wisconsin, USA. This network of organizations
was targeted for investigation specifically because of the likeli-
hood that these organizations played roles in the reductions in
the BIMR that occurred during the early years of the 21st Cen-
tury (see Sparks, Faust, Christens, & Hilgendorf, 2015). While some
aspects of the current study limit generalizability to other contexts,
findings do provide insights into how collaboration and organiza-
tional capacity in a diverse population of organizations may have
been influential in the reduction in health disparities for infants
and expecting mothers. Furthermore, they provide descriptive
insights into the ways that cross-sector organizational networks
are evolving over time in an era of decentralized and fragmented
systems of care. Future research in Dane County, WI will analyze
organizational network data alongside other qualitative and quan-
titative data to continue to shed light on fluctuations in the BIMR.
Future research in the field more broadly should seek to deter-
mine whether organizational learning and effectiveness do tend
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to be associated with the properties or dynamics of organizational
networks.
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a b s t r a c t

The climate science community of professionals in Hawai’i and the U.S.-Affiliated Pacific Islands is a
vast interdisciplinary and international group, with the potential for spatial and sectoral barriers to
communication and collaboration. This study sought to (1) assess the structural nature and expanse
of climate-based communication between professionals across sectors in the Pacific Islands region; (2)
identify key regional hubs and isolated groups both sectorally and spatially; and, (3) create a set of place-
based tools that would increase and facilitate the connectedness of climate change resources (human,
research, and adaptation). Social network analysis was chosen as a versatile method to assess the network
and create free tools to facilitate future collaborations among stakeholders across spatial and disciplinary
boundaries. Given the complexities of the large network, an innovative approach was used for data collec-
tion, blending a nominalist (researcher-created list of names) and realist (participant-created list in open
fields) survey construction. Participants indicated frequency of communication to capture both active
coworkers and periodic collaborators, consistent with the realities of the network. Survey participation
was not confidential and was used to create region-wide and sub-regional maps that can be used by
stakeholders to increase connectedness, in line with use-inspired science. Study results reveal a simul-
taneously diffuse and strongly connected network, with no isolated spatial or sectoral groups. The most
central network members are those with a strong networking component to their professions. Gaps in
communication were also revealed. Future research should evaluate the use and long term benefits of
the created networking tools, and the specific nature of local and international communications within
each sub-network.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Uso del análisis de redes sociales para evaluar las comunicaciones y desarrollar
herramientas de networking entre los profesionales del cambio climático en la
región de las Islas del Pacífico

Palabras clave:
Ciencia del clima
Colaboración
Redes sociales
Islas del Pacífico
Red profesional

r e s u m e n

La comunidad de profesionales del cambio climático en Hawai y las islas asociadas del Pacífico (Esta-
dos Unidos) es un grupo internacional amplio e interdisciplinario, que se enfrenta a posibles barreras
espaciales y sectoriales de comunicación y colaboración. Este estudio trata de (1) evaluar la naturaleza
estructural y la extensión de las comunicaciones centradas en el clima entre los profesionales de la
región de las Islas del Pacífico; (2) identificar los ejes clave y los grupos aislados, tanto sectorial como
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espacialmente; y (3) crear un conjunto de herramientas locales que aumentarían y facilitarían la conexión
entre los recursos contra el cambio climático (humanos, de investigación y de adaptación). El análisis de
redes sociales se eligió como un método versátil para evaluar la red y crear herramientas gratuitas para
facilitar futuras colaboracionales entre las partes interesadas. Dada la complejidad de la red, se siguió
un enfoque innovador para la recolección de datos, combinando una estrategia nominalista (una lista de
nombres creada por el investigador) y realista (una lista creada por los participantes en campos abiertos)
en el diseño de la encuesta. Los participantes indicaron la frecuencia de comunicación para diferenciar a
los compañeros de trabajo activos de los colaboradores periódicos, de acuerdo con la naturaleza de la red.
La participación en la encuesta no fue confidencial y se utilizó para crear mapas de carácter regional y sub-
regional que pudiesen ser utilizados por las partes interesadas para aumentar la conexión. Los resultados
muestran una red difusa y fuertemente conectada, sin grupos aislados espacial o sectorialmente. Los
más centrales fueron aquellos con un componente de networking importante en su ejercicio profesional.
También se identificaron problemas de comunicación. Las investigaciones futuras deberían evaluar el uso
y los beneficios a largo plazo de las herramientas de networking diseñadas, así como las subredes locales
e internacionales específicas.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un artículo
Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Communication among diverse environmental and climate
science professionals (e.g., researchers, knowledge producers,
and decision-makers) is complex. It is characterized by ongo-
ing introduction of new information, reintroduction of previously
established knowledge, and reconsideration of inputs and out-
comes from the perspectives of multiple disciplines and sectors
(Bidwell, Dietz, & Scavia, 2013; Frank, Maroulis, Belman, &
Kaplowitz, 2011). Climate science communications in the Pacific
Islands region adds spatial distances and international complexi-
ties to these interdisciplinary challenges. The Pacific Ocean covers
one-third of the earth’s surface, bordered by the west coast of the
United States, the east coast of Japan, as far south as Antarctica
and as far north as Alaska. The focal region in this paper includes
Hawai’i and the U.S.-Affiliated Pacific Islands (USAPI): Federated
States of Micronesia (FSM), American Sāmoa, Guam, Palau, Republic
of the Marshall Islands (RMI), and Commonwealth of the Northern
Mariana Islands (CNMI) (see Fig. 1).

The Pacific Islands region is largely composed of small, develop-
ing states that are resource poor in terms of human, infrastructure,
land, economic, and political resources. The populations are small;
land is scarce; modern (especially Westernized) infrastructure and
development remain sparse; economies are small; and political
power on a global scale is limited (Burns, 2003). Additionally,
because of the large distances between islands and states, the
region is home to many populated areas that are extremely remote
with no or limited air travel, and very limited sea travel. This
could potentially lead to a professional network featuring both
homophily and segregation, with isolated spatial or disciplinary
clusters that are not well integrated with the rest of the network
(Bojanowski & Corten, 2014). However, spatial dispersion does not
necessarily lead to sparse network ties (Doreian & Conti, 2012;
Sailer & McCulloh, 2012), especially when there exists a tradition
of mobility and long-distance ties (Viry, 2012), as in the Pacific.

Despite these resource limitations, there are many ways in
which the region is at the forefront of climate change research
and adaptation (Keener, Marra, Finucane, Spooner, & Smith, 2012).
Many low-lying islands face the threat of future uninhabitability
due to sea-level rise, other climatic changes, and associated socio-
economic changes (Wong et al., 2014). Species and ecosystems that
are highly integrated with indigenous ways of life are at risk of
extinction (e.g., Lazrus, 2009). Coral bleaching, ocean acidification,
erosion, and other threats to near-shore environments pose a direct
risk to the livelihoods of coastal communities (Keener et al., 2012).
Many of these risks and threats have already been made apparent
by ocean, island, and weather changes over the past few decades.

In response, many Pacific Island communities have become lead-
ers in research, education, advocacy, and adaptation (Farbotko &
McGregor, 2010; Parks & Roberts, 2006).

The Pacific Regional Integrated Sciences and Assessments
(Pacific RISA) program conducts interdisciplinary and international
climate research to support local communities in the Pacific Islands
region. Research and outputs are designed to meet targeted com-
munity needs for local projects and decision-making. The current
study was developed by the Pacific RISA in response to a repeatedly
stated need for tools to increase and facilitate the connectedness
of climate change resources (human, research, and adaptation), as
well as an assessment of the current extent to which Pacific Island
climate change professionals are able to effectively communicate
climate science across countries within Hawai’i and the USAPI.

As the number of organizations, international groups, aca-
demics, and governments devoting time and resources to facilitate
climate adaptation-related research in the Pacific Islands region
grows, both stakeholders and funders need better methods of
communicating across diverse sectors and island settings about
new and existing projects. Funding agencies are also interested
in quantifying and increasing the strength of regional collabora-
tions and reducing project and outreach redundancies (UNISDR &
UNDP, 2012). To address these questions, the Pacific RISA devel-
oped this study utilizing innovative network analysis methodology
and application specifically to: (1) assess the structural nature and
expanse of climate-based communication between professionals
across sectors in the Pacific Islands region; (2) identify key regional
hubs and isolated groups both sectorally and spatially; and, (3) cre-
ate a set of place-based tools that would increase and facilitate the
connectedness of climate change resources (human, research, and
adaptation). This study was reviewed and approved by the Institu-
tional Review Board at the East-West Center in Honolulu, HI.

Professional communications

The definitions of “climate change professional” and “climate
change communication” were carefully constructed to fit the real-
ity of the network (Emirbayer & Goodwin, 1994). Active climate
change professionals include not only scientists and researchers,
but also natural resource managers, teachers, activists, and pri-
vate sector professionals whose primary roles overlap with climate
change science (Pike, 2010; Prell, Hubacek, Quinn, & Reed, 2008).
Additionally, the professionals in many extremely remote areas
communicate seasonally or annually or even less frequently with
professionals from other islands, often through regional workshops
or conferences. Online and phone communication, newsletters,

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1. Map of the Pacific Islands region (East-West Center, 2012). The focal subregion includes Hawai’i and the U.S.-Affiliated Pacific (USAPI): Federated States of Micronesia
(FSM), American Sāmoa, Guam, Palau, Republic of the Marshall Islands (RMI), and Commonwealth of the Northern Mariana Islands (CNMI).

listservs, social media, and other remote and/or indirect avenues
are also common and necessary in a multi-island network, and
are extremely valuable tools for information sharing (Morales,
Borondo, Losada, & Benito, 2014). As such, the definitions con-
structed for the sake of defining the network are:

Climate change professional: All professionals or community
members who actively participate in research, planning, manage-
ment, policy, or other activities related to weather and climate,
ocean, environment, and natural systems affected by weather and
climate events.

Communication: Emails, phone calls, face-to-face conversations,
meetings, and other forms of dialog.

Innovative applications in network analysis

Since the purpose of this research included assessment, anal-
ysis, and the development of applied tools for use in the focal
region, an innovative method was required. Due to its unique abil-
ity to statistically and graphically express patterns of connection
in complex systems, social network analysis (SNA) was identified
as an appropriate method to assess connectedness and to develop
tools to facilitate future collaborations (Moreno, 1953; Scott, 2000;
Wasserman & Faust, 1994). SNA has been used to assess informa-
tion and resource exchange in rural settings in which factors other
than spatial proximity may influence network centrality (Caudell,
Rotolo, & Grima, 2015). Exploring multidisciplinary interactions
across the complex systems with SNA can provide insight into the
nature and impacts of information sharing and collaboration on the
decisions, activities, and outcomes of professionals who work with
the natural environment (Bodin & Prell, 2011).

Bounding the network (defining network membership) was a
highly complicated issue due to the nebulous nature of interna-
tional collaborations and sometimes high turnover rate for many
positions across the region. Current collaborations are not neces-
sarily indicative of past relationships and vice versa. Furthermore,

Pacific collaborations extend past the USAPI borders and so there
must be a survey mechanism to capture these broader Pacific and
global connections for an accurate (if cumbersome) reflection of
actual communications.

Even within the focal region, the preliminary list of potential
participants included 1359 people. Taking a nominalist approach to
bounding the network, with researchers listingall identified profes-
sionals in the survey for participants to review (Lauman, Marsden,
& Prensky, 1989; Marsden, 1990), would create an unwieldy docu-
ment that no one could expected to complete within a reasonable
timeframe. However, using a realist approach, with participants
listing strongest professional connections in open fields (ibid),
would certainly lead to a disjointed map with major gaps and
isolates, given the infrequency and multiple modalities of com-
munication inherent in the network. Finally, mapping apparent
connections via documented co-attendance at conferences, co-
membership in listservs or organizations, or co-authorships (e.g.,
Boyack, Klavans, & Borner, 2005; Harris, Luke, Burke, & Mueller,
2008) could isolate professionals who communicate in-person
rather than through documented connections, or cause other
falsely inflated or underreported connections in the resulting map.
These deficiencies would cause difficulties measuring centrality,
network density, and cross-spatial/sectoral connections (Leavitt,
1951; Wasserman & Faust, 1994).

To address these issues, the survey was designed using a blended
approach. A limit was applied of up to 20 climate change profession-
als from each of the seven sub-regions in the USAPI were selected
based on apparent high activity within multiple communication
networks to be listed by name in the survey along with communi-
cation frequency. An additional open field section was included in
which participants could list other connections they considered to
be noteworthy within textboxes of assigned frequency. By struc-
turing the survey to begin with a selection of active professionals
listed by country, we sought to spur participants to consider inter-
national as well as local connections when entering names in the
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open fields. In this way, each participant created a personal network
(McCarty, 2002) with a realist approach to be attached to the cre-
ated preferential attachment network with a nominalist approach.

Participation in this network analysis was not confidential. This
is fairly unique to this study, but was essential to the later devel-
opment of useful network tools. The Pacific RISA’s core mission is
to drive use-inspired science within the region. Indeed, one major
factor contributing to participant support for the study was the
creation of network tools that would be useful across the region,
as opposed to “research for the sake of research.” All participants
consented within the survey to have their names and professions
listed in the resultant network tools. The lack of confidentiality
was highlighted in the survey tool, and participants were informed
about the intended use of their names and network connections to
develop tools that would be disseminated for free for the purpose
of supporting the development of future communications and col-
laborations. The study team spent 6 months attempting to contact
non-participants who were listed in open fields to attain permission
to list their names as well. Among those for whom current contact
information was available, all but three consented to have their
names listed in the tools (two of whom had since changed profes-
sions, and one who had moved to another country). The remaining
network members identified in the study are listed to the best of
our abilities according to their profession and sub-region alone.

The direction of communications, i.e., information suppliers
and receivers, was beyond the scope of the study because as
collaborative relationships progress through a series of activities
or interventions, each actor will play different directional roles
at different times – at times supplying, receiving, or co-creating
knowledge (Harary & Schwenk, 1974; Hawe, Shiell, & Riley, 2009;
Iacobucci & Wasserman, 1990). Similarly, the type of communi-
cation between professionals was not captured by the survey;
however, the frequency of communications was (weekly, monthly,
seasonally, yearly, at least once ever). In this way, periodic shar-
ing of information at regional gatherings was more likely to be
captured, but some level of differentiation would exist between
those who have active ongoing communication versus those who
periodically communicate or collaborate.

Multiple centrality measures are used to reflect the weighted
(frequency) nature of communications in the network (Opsahl,
Agnessens, & Skvoretz, 2010). The connections, or edges, between
network members, or nodes, can be explored graphically and sta-
tistically with SNA. A path length is the most direct route for
information to be passed between any pair of nodes through con-
nections between. The average path length is the mean of all path
lengths between all node pairs. The geodesic distance is the short-
est path length in the network (Brandes, 2001; Wasserman & Faust,
1994). Degree centrality calculations report the number of con-
nections regardless of frequency. Eigenvector centrality uses an
algorithm incorporating the centrality of adjacent nodes; a profes-
sional in an extremely remote location who periodically connects
with very central figures will therefore have a higher eigenvector
centrality than a professional only connected to peripheral figures.
Closeness centrality is the reciprocal of farness, or the sum of the
shortest distance to all other nodes. Closeness reflects the number
of “hops” one must make to give or receive information to all other
network members (Brandes, 2001).

Materials and methods

Participants

Participant recruitment also proceeded using a blended
approach (Scott, 2000). Employees of agencies that explicitly
work with climate change in the focal region were identified. In

addition, potential participants were identified by compiling
names, professions, and contact information from a variety of
professional, academic, scientific, environmental, community, and
political participant and attendee lists, mailing lists, and listservs
that are related to research, planning, management, policy, or other
activities related to weather and climate, ocean, environment, and
natural systems affected by weather and climate events (Prell, Reed,
& Hubacek, 2011). Because “climate change professionals” in the
region come from a variety of disciplines and backgrounds and
their primary employment may be entirely unrelated to fields tra-
ditionally associated with climate change, recorded involvement in
professional climate activities was used to identify “climate change
professionals” (Krause, 2012). A high-level of recorded involvement
was used to identify the professionals that would be listed in the
survey within each sub-region.

Though this process was largely a success in identifying a large
number of people from multiple backgrounds who are involved
in climate change in the region, there were inherent difficulties
and unexpected problems that resulted from this approach. Contact
information for many was not current or proved impossible to find
for some (137, or about 10%, of the 1359 identified professionals
had no contact information or invitation emails were kicked back
because they were no longer in service). Nearly a thousand others
did not respond in any way to email invitations (though we cannot
be sure if the contact information was not current, or if the lead
author’s lack of direct network connection to these professionals
led them to dismiss the invitation as irrelevant or email spam).

Despite these recruitment issues, 331 climate change profes-
sionals participated in the network survey. Including participants,
those listed on the survey, and the additional people listed in
the open fields, the Full Network created by this study included
967 people from across the Pacific and world (see Table 1). As
is apparent in Table 1, the Full Network contains proportionally
more members from outside of the focal region than participants
themselves. This was in part due to the launch of the surveys at
regional conferences, but is also reflective of the many people in
the mainland United States and across the greater Pacific Islands
region who actively collaboration with, generate research for, or
utilize research generated within the focal Hawai’i-USAPI region.
However, while it is necessary to reflect these international connec-
tions as an inherent aspect of the network, the study also wanted to
create a narrower Core Network focusing on professionals from the
USAPI and their direct connections. The Core Network has a more
proportionally similar construction to the participant list.

Data collection

The survey was administered online through surveygizmo.com;
email invitations were sent to the preliminary list of 1359 climate
change professionals. In the email invitation, participants were
encouraged to forward the invitation to others in their office or net-
work to ensure maximum reach. Additionally, paper copies of the
survey were distributed at three regional conferences, including
the survey launch at the Pacific Islands Regional Climate Assess-
ment (PIRCA) forum in Honolulu, HI in December, 2012; the Pacific
Islands Climate Services Forum (PICSF) in Suva, Fiji in January, 2013;
and the Pacific Risk Management ‘Ohana (PRiMO) annual meeting
in Honolulu, HI in March, 2013. Only a few paper surveys were
completed; a vast majority were completed online. Distribution
at the regional conferences primarily served to increase aware-
ness and support for the survey and study. Up to four follow-up
email invitations were sent approximately once a month during
the data collection period. Additionally, the survey invitations were
distributed via snowballing email chains and through partner list-
servs and social media. The multiple invitation modalities makes
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Table 1
Survey participants, Full Network members (including all non-participants who were listed in survey open fields by participants), and Core Network members (including
only network members with two degrees centrality or greater, and those with a direct connection to network members in the focal region) by sub-region n (%).

Sub-region n (% of total)
survey
participants

n (% of total)
Full Network
members

n (% of total)
Core Network
members

Hawai’i 137 (41%) 278 (29%) 177 (39%)
Federated States of Micronesia 39 (12%) 91 (9%) 52 (12%)
American Sāmoa 21 (6%) 54 (6%) 33 (7%)
Guam 21 (6%) 48 (5%) 28 (6%)
Palau 16 (5%) 42 (4%) 33 (7%)
Republic of the Marshall Islands 20 (6%) 41 (4%) 31 (7%)
Commonwealth of the Northern Mariana Islands 17 (5%) 39 (4%) 28 (6%)
Total Hawai’i USAPI focal region 279 (84%) 593 (61%) 382 (85%)
Other Pacific Islands 33 (10%) 193 (20%) 34 (8%)
Mainland United States 21 (6%) 139 (14%) 29 (6%)
Australia/New Zealand 3 (1%) 24 (2%) 4 (1%)
Other international 3 (1%) 18 (2%) 3 (1%)
Total 331 (100%) 967 (100%) 452 (100%)

calculating an exact response rate impossible. The survey was
closed in May, 2013.

Tools development and dissemination

In addition to conducting a baseline assessment of the current
level of network connectedness across the region, a primary pur-
pose of this study was to create free tools for use by climate change
professionals in the region to facilitate future collaborations. This
would require locating both professional and spatial connections in
the region (Adams, Faust, & Lovasi, 2012; Daraganova et al., 2012;
Doreian & Conti, 2012; Hipp, Faris, & Boessen, 2012; Cardazone,
Sy, Chik, & Corlew, 2014). Network maps for the full region, core
region, and each sub-region were created using Gephi software, an
open-source network analysis and visualization software (Bastian,
Heymann, & Jacomy, 2009).

The nodes in all maps below are sized according to eigen-
vector centrality; the higher the centrality, the larger the node.
Thicker edges denote more frequent communications. The layout
of the maps was constructed using Force Atlas 2 layout algorithm
in Gephi. All centrality measures reported below were calculated
using Gephi unless explicitly stated otherwise.

The tools were launched in January, 2014 on the Pacific
RISA website, with free low to high-resolution images avail-
able for download through the Pacific RISA Flickr account
(https://www.flickr.com/photos/pacificrisa/). Throughout the
study period, participants, conference attendees (see “Data Col-
lection” section, above), and other interested parties signed up
to be notified by email when the tools became available. Addi-
tional publicity for the network tools release continued through
February, 2014 via the Pacific RISA mailing list, partner agency
mailing lists, and through Pacific RISA and partner agency social
media. This wide range of publicity reached thousands of people.
Through Pacific RISA’s facebook page alone, over 2000 people
were notified of the tool release due to the many “shares” and
post “likes.” Google analytics for the network analysis tools pages
showed 641 page views between February 1, 2014 and April 14,
2014, with pageviews averaging 1–6 min per visit (note: this does
not include Flickr views or downloads, the analytics of which are
not available).

Results

Pacific Islands region: both highly connected and diffuse

Despite the inherent barriers to communication in the region
discussed in the “Introduction” and “Materials and Methods” sec-
tions, study results indicate a high degree of connectedness across

the sub-regions and across professional clusters. The number of
participants from each sub-region varied greatly (see Table 1), but
no sub-region within the focal region was isolated or disconnected
from the others. In fact, a process of systematically removing hubs
to determine the existence of bridges to isolated clusters showed
that nearly half of all network members had to be removed to
produce any isolated spatially or sectorally defined groups. No
meaningful bridges existed, and no sub-region was in danger of
being cut off from the larger climate change professional commu-
nity in the region. Within the Full Network, the spectrum of degree
centrality, eigenvector centrality, and closeness centrality scores
(Brandes, 2001) across the sub-regions are all comparable (see
Table 2). Despite the variety of communication contexts apparent
across the region, the only apparent difference in communication
rate had to do with number of actors but not with situational con-
straints (Webster, Freeman, & Aufdemberg, 2001).

An excellent example of the consistently high connectivity
across sub-regions despite vastly different social and communica-
tion contexts is the comparison between Hawai’i and Palau. Hawai’i
professionals make up more than 28% of the Full Network mem-
bers (n = 278). Palau professionals make up under 5% of the Full
Network (n = 42). Hawai’i is “rich” in terms of human, economic,
political, development, and research resources, whereas Palau is a
comparatively small, remote, and sparsely populated developing
state. Despite these contextual differences, measures of central-
ity in Hawai’i are only reasonably higher than Palau. There are
apparent centrality differences; in the Full Network, the Palauan
professionals with the highest degree centrality and lowest close-
ness centrality are less central than the fifth most central Hawaiian
professional. It is surprising, however, that Palauan professionals
are so central within this wide network given the contextual bar-
riers to connectedness across the region.

It should be noted that the limitations in data collection have
created limitations in results interpretation. The comparison of
sub-regional measures of centrality as well as assessment of cross-
regional connections have strong usefulness in this project’s goals
of assessing the structure of connections and identifying isolated
groups. However, statistical measures of the network, including the
centrality measures, have limited usefulness as standalone data.
For example, despite the high degree of connectedness across sub-
regions, the Full Network density is relatively low (0.019). The
largest geodesic distance between any pair of nodes was 7; the
average path length between any two pair of nodes was 3.25;
there were 918,754 shortest paths (distance of 1) between node
pairs in the network (Brandes, 2001; Wasserman & Faust, 1994).
The seeming paradox of high connectedness but low density is
likely a result of the mixed survey methodology. The nominal-
ist portion captured strong connections across the sub-regions,

https://www.flickr.com/photos/pacificrisa/
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Table 2
Degree centrality, eigenvector centrality, and closeness centrality of the five most central people in the Full Network and from each sub-region.

Country Degree centrality Eigenvector centrality Closeness centrality

Full Network Deanna Spooner (218)
Maxine Burkett (199)
Reggie White (193)
Fran Castro (182)
Peter Houk (182)

Maxine Burkett (1)
Peter Houk (0.997)
Raymond Tanabe (0.976)
Reggie White (0.972)
Laura Biggs (0.969)

Deanna Spooner (2.03)
Maxine Burkett (2.05)
Reggie White (2.07)
Raymond Tanabe (2.08)
John Marra (2.11)

Hawai’i Deanna Spooner (218)
Maxine Burkett (199)
Raymond Tanabe (176)
Bill Ward (164)
John Marra (163)

Maxine Burkett (1)
Raymond Tanabe (0.976)
Bill Ward (0.957)
Deanna Spooner (0.779)
John Marra (0.730)

Deanna Spooner (2.03)
Maxine Burkett (2.05)
Raymond Tanabe (2.08)
John Marra (2.11)
Chip Fletcher (2.15)

Federated States of
Micronesia

Ricky Carl (172)
Douglas Kusto (114)
Curtis Graham (110)
Simpson Abraham (104)
Johannes Berdon (95)

Ricky Carl (0.958)
Curtis Graham (0.680)
Douglas Kusto (0.673)
Simpson Abraham (0.653)
Johannes Berdon (0.562)

Ricky Carl (2.17)
Andrew R. Yatilman (2.33)
Johannes Berdon (2.35)
Douglas Kusto (2.36)
Wisney Nakayama (2.37)

American Sāmoa Hans Malala (158)
Douglas Fenner (115)
Lelei Peau (112)
Tepa Suaesi (110)
Christianera Tuitele (101)

Hans Malala (0.943)
Lelei Peau (0.679)
Abe Utu Malae (0.631)
Christianera Tuitele (0.618)
Douglas Fenner (0.610)

Hans Malala (2.20)
Fatima Sauafea-Le’au (2.27)
Douglas Fenner (2.28)
Tepa Suaesi (2.36)
Lelei Peau (2.36)

Guam Peter Houk (182)
Laura Biggs (170)
Trina Leberer (151)
Chip Guard (149)
Mark Lander (123)

Peter Houk (0.997)
Laura Biggs (0.969)
Chip Guard (0.730)
Trina Liberer (0.716)
John Calvo (0.689)

Peter Houk (2.13)
Laura Biggs (2.17)
Chip Guard (2.21)
Trina Liberer (2.22)
Mark Lander (2.30)

Palau Sebastian R. Marino (154)
Yimnang Golbuu (109)
Maria Ngemaes (95)
Carol Emaurois (88)
Wayne Andrew (86)

Sebastian R. Marino (0.935)
Yimnang Golbuu (0.584)
Maria Ngemaes (0.578)
Carol Emaurois (0.513)
Wayne Andrew (0.496)

Sebastian R. Marino (2.19)
Carol Emaurois (2.33)
Maria Ngemaes (2.34)
Wayne Andrew (2.34)
Yimnang Golbuu (2.35)

Republic of the
Marshall Islands

Reggie White (193)
Candice M. Guavis (162)
Emma Kabua (157)
Olai Uludong (92)
Mark Stege (91)

Reggie White (0.972)
Candice M. Guavis (0.942)
Emma Kabua (0.927)
Mark Stege (0.589)
Olai Uludong (0.570)

Reggie White (2.07)
Candice M. Guavis (2.20)
Emma Kabua (2.20)
Olai Uludong (2.31)
Dean Jacobson (2.35)

Commonwealth of the
Northern Mariana
Islands

Fran Castro (182)
Jose M. Kaipat (105)
Dana Okano (90)
Steve McKagan (89)
Greg Moretti (82)

Fran Castro (0.927)
Jose M. Kaipat (0.674)
Dana Okano (0.546)
Greg Moretti (0.511)
Steve McKagan (0.509)

Fran Castro (2.14)
Jose M. Kaipat (2.38)
Dana Okano (2.39)
Steve McKagan (2.42)
Michael Tenorio (2.42)

while the open fields better captured the scope of membership.
Only about a third of network members were survey participants,
which likely led to a high degree of false negative edges (Prell et al.,
2008; Wang, Shi, McFarland, & Leskovec, 2012). Many connections
may exist in reality between professionals who were listed in the
open fields but who did not themselves participate in the study
to list their connections. Network density on its own is therefore
not a strong measure of connectedness for this innovative mixed
data collection process. Multiple centrality measures (eigenvector,
closeness centrality, and degree centrality) were chosen for use in
this study precisely because the recorded network is inherently
diffuse (Opsahl et al., 2010).

This is not to say that the discussed communication barriers
have no practical impact on communications in this extremely vast
network. We were informed during the study that a number of peo-
ple in the participant list (including several who were selected to be
named in the survey) had passed away in the months or even years
preceding the study. It should be noted that before the deceased
persons were removed from the survey, multiple participants had
noted them as active contacts. When communications occur via dis-
tance communications (mailing lists, etc.) or periodic conference
attendance, some time can pass before one becomes aware that
communication has ceased. An unexpected finding of this study
was that there is no systematic mechanism for spreading news
of death, promotions, retirement, or turnover across disciplines,
agencies, or countries. A close colleague of the lead author heard of
one participant’s death during the study period; however despite

near-daily communication on other professional topics, this news
was not relayed for 3 months.

Network tools capture connectedness across and within the region

Network map tools were created to explore connections graph-
ically. In addition to being identified by location, all network
members were sorted into 20 professional sectors to facilitate use
of the created network tools as a search instrument for potential
collaborations. Professional identifiers were problematic among
participants and non-participants alike. Another unexpected find-
ing of the study is that most if not all “climate change professionals”
wear multiple hats. To the best of our ability (sometimes including
extensive conversations with the participants themselves), a “pri-
mary” professional category was ascribed. However, it should be
noted that the professional title or category of all network mem-
bers should be considered non-exhaustive of the diversity of work
they actually do.

Because of the large size of the Full and Core Networks (967
and 452 members, respectively), they are cumbersome for use in
exploring personal connections and identifying potential collabo-
rators for future projects. To address this issue, sub-regional maps
were created focusing on Hawai’i and each of the USAPI. Each sub-
regional map focused narrowly on members from that sub-region
and those directly connected to them. With far fewer members
in each sub-regional map, the nodes appear larger and connec-
tions are easier to explore. Two maps were created for each region,
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partitioned (colored) by spatial location and by primary profes-
sional sector respectively. Included in this paper are representative
examples from Hawai’i, American Sāmoa, and Commonwealth of
the Northern Mariana Islands.

Professionals can use the sub-region map tools to search out
new connections by sector or location. For example, “Pua” from
Hawai’i is interested in working collaboratively with Palauan con-
servation professionals (see Fig. 2). She may either search the Palau
Sectoral map in which participants are colored according to the
their professional sector (left) to identify professionals who work
in conservation-related fields, or she may search the Palau Location
map in which participants are colored according to their location.
Because Pua is from Hawai’i, she will search the light blue nodes
(Hawaiian professionals) for names of colleagues who may be able
to provide networking opportunities in Palau.

Full Network
The Full and Core Networks are useful for exploring region-wide

patterns of connection among professions and sub-regions. The
Full Network map includes all participants and all climate change
professionals who were entered into open fields (see Fig. 3). This
map and the accompanying centrality data (see Table 2) capture
connections to the wider Pacific Islands region and to the world.

Pua wants to build collaborative
conservation activities in palau

Searches palau sectoral map for
conservation professionals,

using professional color guide to
direct her search

Searches palau location map
for people she already knows,
using location color guide to

 direct her search

Identifies a number of
professionals in palau she can

contact about future
collaborative possibilities

Realizes her colleague has
many connections in palau;
she reaches out for advice

and introductions

Fig. 2. Flowchart for using the network tools to develop collaborations.

The names listed on the survey were bounded to the focal region
(Hawai’i and the USAPI) and participants were largely recruited
from this area. However, professionals who work with/within the
focal region but are based beyond its borders were allowed to join
as participants. The Full Network therefore also includes member

Fig. 3. Full Network map, partitioned by region: Hawai’i (light blue); Federated States of Micronesia (light purple); American Sāmoa (orange); Guam (light green); Palau
(dark blue); Republic of the Marshall Islands (red); Commonwealth of the Northern Mariana Islands (purple); mainland United States (dark green); other Pacific Islands (dark
red); Australia/New Zealand (brown); other international (black).
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Fig. 4. Core Network map, partitioned by region: Hawai’i (light blue); Federated States of Micronesia (light purple); American Sāmoa (orange); Guam (light green); Palau
(dark blue); Republic of the Marshall Islands (red); Commonwealth of the Northern Mariana Islands (purple); mainland United States (dark green); other Pacific Islands (dark
red); Australia/New Zealand (brown); other international (black).

clusters from sub-regions outside of the focal area (e.g., the dark
red clusters of other Pacific Island members to the left, right, and
bottom of the map, and the dark green cluster of mainland United
States members at the top right of the map). In each case the central
node in the cluster is connected directly to members of the focal
region, but is also well-connected to contexts outside of the focal
region. Note also that the Full Network map includes two discon-
nected components (top center and lower right); this was a result of
forum attendees who were new to the network desiring to partici-
pate in the study. These disconnected components are reflective
of the nebulous structure of the network, in which new mem-
bers are constantly being introduced from all over the Pacific and
globe.

Core Network
To further explore Hawai’i and the USAPI, a Core Network map

was created by removing (a) those outside the focal region who
are not directly connected to a member of the focal region, and

(b) those with a degree centrality of less than 2. Again, lower
degree centrality does not necessarily reflect a network member’s
lack of connectedness, but rather indicates that person was a non-
participant in the survey who was important enough to the network
to be listed by name by survey participants. While direction was
not captured by the data collection methods, no participants were
excluded by these criteria; non-participants who were noted by
three or more participants were also not excluded. The resultant
Core Network is denser and focuses more precisely on the stan-
dards of cross-island communication and collaboration within the
focal region (see Fig. 4).

Similarly to the Full Network map above, the Core Network
map reveals sub-regional clusters that are nevertheless highly con-
nected to other regional clusters. The high level of overlap among
these spatial partitions graphically supports the strong degree
of regional cohesion, and more specifically the absolute lack of
sub-regional isolation regardless of actual geographic distances
between any two of these sub-regions.
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Fig. 5. Hawai’i Network map, partitioned by region: Hawai’i (light blue); Federated States of Micronesia (light purple); American Sāmoa (orange); Guam (light green); Palau
(dark blue); Republic of the Marshall Islands (red); Commonwealth of the Northern Mariana Islands (purple); mainland United States (dark green); other Pacific Islands (dark
red); Australia/New Zealand (brown); other international (black).

Hawai’i
The Hawai’i sub-regional network (n = 571) is by far the largest

in the region. Two hundred seveny-eight of the total 967 climate
changes professionals identified in this study are based in Hawai’i.
Of all areas in the focal region, Hawai’i has by far the largest
population and the greatest amount of economic and scientific
resources available for climate change related research and activ-
ities. Many professionals based in Hawai’i conduct active research
across the Pacific Islands region. It is therefore not surprising that
the Hawai’i sub-regional map partitioned by spatial location reveals
a densely connected map with many international professions

scattered throughout and closely connected to the professionals
based in Hawai’i (Fig. 5).

The Hawai’i map tool partitioned by professional sector reveals
major clusters from Climate Sciences and Meteorology (bright red)
and Marine Biology (blue), which are well-connected to other sec-
tors. There are no apparent professional clusters that are isolated
from other professional sectors. This reveals a strong interdisci-
plinary network of communication. Two of the most connected
network hubs are in Conservation, olive green, and Public Sector
and Policy, tan. These specific individuals have jobs which require
and facilitate communications and collaborations internationally
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Fig. 6. Hawai’i Network map, partitioned by professional sector: Engineering (dark red); climate science and meteorology (bright red); climate change adaptation (orange);
education and science communication (yellow-orange); program management (yellow); public sector and policy (tan); social science (brown); conservation (olive green);
planning (yellow-green); agriculture (light green); environmental science (kelly green); natural resources management (blue-green); marine biology (blue); ocean science
(dark blue); fisheries (blue-gray); hydrology (light blue); disaster and emergency management (light purple); traditional ecological knowledge and cultural activities (purple);
private sector (pink); other (black).

and across professional sectors. Both of these professionals work in
a capacity that requires a high degree of professional networking
within their sub-region as well as internationally. Referring back
to Table 2, it is important to note that these are the two most cen-
tral people in the entire network, positions well supported by their
professions (Fig. 6).

American Sāmoa
The American Sāmoa network map includes 304 members (55

from American Sāmoa, and 249 who have direct connections to
people from American Sāmoa). The first network map tool (see

Fig. 7) is partitioned according to spatial location of each network
member; the second network map tool (see Fig. 8) is comprised
of the same shape and structure of the first, but can be used to
explore cross-disciplinary connections, clusters, and isolates. The
American Sāmoa network, like many other sub-regional networks
in the focal region, has a large bright-red cluster denoting “Climate
Science & Meteorology.” This is unsurprising in the Pacific because
of the active networking done by meteorologists and climate sci-
entists (such as a monthly international conference call with the
Pacific ENSO Applications Climate [PEAC] Center). Additionally, this
map shows a large cluster of closely related disciplines such as
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Fig. 7. American Sāmoa Network map, partitioned by region: Hawai’i (light blue); Federated States of Micronesia (light purple); American Sāmoa (orange); Guam (light
green); Palau (dark blue); Republic of the Marshall Islands (red); Commonwealth of the Northern Mariana Islands (purple); mainland United States (dark green); other Pacific
Islands (dark red); Australia/New Zealand (brown); other international (black).

Marine Biology, Ocean Science, Fisheries, and Natural Resource
Management. The sectoral map therefore reflects reality, as Amer-
ican Sāmoa is home to the National Marine Sanctuary of American
Sāmoa. A great deal of resources and professions are connected
to the ocean and near-shore environments in American Sāmoa in
conjunction to the work done by the sanctuary and sister agencies.

Commonwealth of the Northern Mariana Islands
CNMI is one of the least populated sub-regions, with a total

population of 53,883. Survey participants included 17 people from
CNMI; survey respondents identified a total of 39 climate change
professionals in CNMI (see Fig. 9). Again, it is not surprising that
the study yielded so few participants and the identification of so
few professionals. What is interesting is that this very small sub-
regional network is so connected internationally. The sub-regional
network map includes the 39 professionals from CNMI identified
in the study, as well as 206 from other countries to whom they are
directly connected.

The web tools developed for each sub-region include a cen-
trality table corresponding to the sub-regional network. The Full
Network and Core Network centrality table include centrality
measures based on region-wide connectedness; each sub-regional
centrality table reports the ten most connected members of that
sub-region. Members who are well connected locally but less
connected internationally will be well represented within the sub-
regional network tools. CNMI is unique among the sub-regional
networks in this study in that one of the most connected profes-
sionals does not live in CNMI (see Table 3). Peter Houk is currently
based in Guam, but was recently based in Saipan and continues
his high degree of connectivity though a Saipan-based non-profit
organization. For this reason, the centrality table tool for CNMI
includes the 11 rather than 10 most central professionals. While
it is an exception that this one hub is based in another coun-
try, it is very common in the Pacific Islands region for networks
to extend internationally due to out-of-country job transfers. The
potential power of the fluid network membership is revealed with

Table 3
Sub-regional centrality table for Commonwealth of the Northern Mariana Islands.

Country Degree centrality Eigenvector centrality Closeness centrality

Commonwealth of the
Northern Mariana
Islands

Fran Castro (182)
Peter Houk (182)
Jose M. Kaipat (105)
Dana Okano (90)
Steve Mckagan (89)
Greg Moretti (82)
Michael C. Tenoirio (75)
Joaquin P. Omar (66)
Richard D. Farrell (55)
Ray Masga (55)

Peter Houk (1)
Fran Castro (0.969)
Steve McKagan (0.685)
Dana Okano (0.669)
Greg Moretti (0.649)
Michael C. Tenorio (0.618)
Jose M. Kaipat (0.585)
Joaquin P. Omar (0.573)
Ray Masga (0.537)
Richard D. Farrell (0.521)

Fran Castro (1.28)
Peter Houk (1.29)
Jose M. Kaipat (1.65)
Dana Okano (1.68)
Steve McKagan (1.68)
Greg Moretti (1.71)
Michael C. Tenorio (1.74)
Ray Masga (1.83)
Richard D. Farrell (1.84)
Joaquin P. Omar (1.84)
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Fig. 8. American Sāmoa Network map, partitioned by professional sector: Engineering (dark red); climate science and meteorology (bright red); climate change adaptation
(orange); education and science communication (yellow-orange); program management (yellow); public sector and policy (tan); social science (brown); conservation (olive
green); planning (yellow-green); agriculture (light green); environmental science (kelly green); natural resources management (blue-green); marine biology (blue); ocean
science (dark blue); fisheries (blue-gray); hydrology (light blue); disaster and emergency management (light purple); traditional ecological knowledge and cultural activities
(purple); private sector (pink); other (black).

Fig. 9. Commonwealth of the Northern Mariana Islands Network map, partitioned by region: Hawai’i (light blue); Federated States of Micronesia (light purple); American
Sāmoa (orange); Guam (light green); Palau (dark blue); Republic of the Marshall Islands (red); Commonwealth of the Northern Mariana Islands (purple); mainland United
States (dark green); other Pacific Islands (dark red); Australia/New Zealand (brown); other international (black).
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Houk maintaining his hub status (at least for a time) after his
move.

Conclusions

This study sought to quantify the strength of regional collabora-
tions, and to develop tools to increase future communications and
collaborations across the region. Specifically, this study set out to
(1) assess the structural nature and expanse of climate-based com-
munication; (2) identify hubs and isolated groups sectorally and
spatially; and, (3) create place-based tools to facilitate connected-
ness of climate change resources.

The experimental survey methodology used a blended approach
to collect data on network communications in a very large and
nebulous network. The result was the creation of a preferential
attachment network that nevertheless included 600 more net-
work members than participants and 800 more than were listed
on the original survey. Though such a network cannot be con-
sidered exhaustive, it does provide a solid foundation on which
future research can be constructed to further explore sub-regional
networks and track the actual flow of information from one region
to another or one profession to another.

The methods used in this study were innovative, using a blended
approach to maximize the scope and comprehensiveness of this
large and dynamic network. By using a combination of nominalist
and realist approaches in data collection, participants were able
to reflect the strength of their “local” (spatial and professional)
network as well as the cross-regional and professional connec-
tions that are inherent in this multi-country network of climate
change professionals. Furthermore the lack of confidentiality of
the network study created a unique opportunity to develop tools
to facilitate future collaborations. This lack of confidentiality actu-
ally appears to have increased participant support for the study, as
participants joined the study with the understanding that results
would be used to actively support professionals across the region.

The findings of this network support the existence strong spatial
and professional connections in Hawai’i and the USAPI. No sub-
region was in danger of isolation even with a theoretical loss of up
to half of the network’s members. Professional sectors are perhaps
in even less danger of isolation due to the nature of profession-
als in the region holding multiple positions and/or wearing many
hats within a single position. Because of their limitations, the pro-
fessional network mapping tools cannot be used to construct hard
and fast conclusions about the nature of information sharing or col-
laborations in the region. However, despite these limitations, very
interesting patterns emerge, such as sub-region specific clusters
of marine biologists and natural resource managers in American
Sāmoa. There are also strong ties across spatial and professional
boundaries, for example, of the meteorological and climate ser-
vices across the entire region and to different professions within
each sub-network. Future studies may further explore the extent
to which regional meteorological services in other states or global
regions are integrated into the interdisciplinary climate change
networks, to compare the activities of this network to other con-
texts.

Additionally, the two most central network members in the
Full Network, Core Network, and Hawai’i Sub-Regional Network
work in professions (conservation and policy, respectively) that
support and require a strong emphasis on local and international
professional networking among climate change professionals in
diverse fields. Both are based in Hawai’i and therefore have access
to human, economic, political, and infrastructure resources that
support their networking positions. Though no region or profes-
sion is in danger of isolation, the strength of the connectedness
of these two professionals should be considered. When feasible,

organizations may find benefit from promoting such pos-
itions to increase their interdisciplinary and international reach,
thereby strengthening potential project outcomes. When spa-
tial or resource barriers make this infeasible, organizations can
instead seek to promote collaborations with professionals who
already have this reach. Future research can assess the benefits and
potentials associated with hiring and/or collaborating with climate
change professionals whose positions include networking compo-
nents.

Despite the high level of connection across regions and profes-
sions, the study did inadvertently reveal a gap in communications.
The high turnover rate and the standard for wearing multiple pro-
fessional hats make it difficult to keep track of who exactly holds
which position at any given time. Furthermore, there is no system-
atic mechanism for sharing news of promotions, retirement, death,
moves, and other changes to the network outside of one’s immedi-
ate professional and spatial sphere. In such a large network, news
of this type can sometimes lag for a period of months or even years.

Anecdotally, reception of the study was positive, and interest in
the tools has been far-reaching. Climate change professionals from
across Hawai’i and the USAPI, across the greater Pacific region, and
from Caribbean nations, have contacted the Pacific RISA to solicit
guidance and professional support for furthering the research in
their respective countries and regions. Already, research has begun
in the Solomon Islands to duplicate the study. Conversations are in
process with several international agencies to follow up and extend
the research to predict and actively facilitate future collaborations
on climate change research and activities across Hawai’i and the
USAPI.

Future research should evaluate the use and function of the
tools and explore ways to increase usability, particularly among
extremely remote locations who have the greatest need for col-
laborations with outside resources as well as the greatest barriers
to achieving these connections. Additionally, each sub-region
should further explore local and international network connec-
tions. Focused within a sub-region, more detailed exploration of
inter-island communication within a country can be mapped than
was feasible in this large study. Finally, future research should
map the process of information sharing and dissemination across
spatial and professional boundaries. Previous network analysis
research supports the exploration of information and opinion dis-
semination through network connections as both apparent and
traceable through rigorous studies (e.g., Doreian, 2001; Frank
& Fahrback, 1999; Tardy & Hale, 1998); applications within a
network of multidisciplinary climate change professionals could
include explorations of scientific, cultural, and adaptation knowl-
edge across urban, rural, and very remote island communities.
Though initial findings in this study reflect strong connections,
future research should parse out the types of information that are
and are not shared through these communication lines.
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a b s t r a c t

This study applies affiliation social network analysis to understand how interfaith groups provide
resources to other community groups and link interfaith group members to resources for local com-
munity change. Based on a sample of 88 interfaith groups from across the U.S., affiliation social network
analysis pictures show distinct patterns in how interfaith groups share resources with community groups
and link members to community resources. Overall, results show how interfaith groups may be empow-
ering community settings that provide resources and link members to other resources in the interest of
community change. These findings imply that interfaith groups may be part of the social fabric within
communities that hold potential to be partners and contributors of resources to promote community
change efforts. Limitations and directions for future research also are discussed.

© 2015 Published by Elsevier España, S.L.U. on behalf of Colegio Oficial de Psicólogos de Madrid. This
is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Aplicación del análisis de redes sociales de afiliación para comprender los
grupos interreligiosos

Palabras clave:
Grupos interreligiosos
Análisis de redes sociales de afiliación
Capital social de intermediación
Redes sociales

r e s u m e n

Este estudio se basa en el análisis de redes de afiliación para comprender cómo los grupos interreligiosos
proporcionan recursos a otros grupos comunitarios y vinculan a los miembros de los grupos interre-
ligiosos con los recursos de cambio comunitario. Sobre la base de 88 grupos interreligiosos de Estados
Unidos, las imágenes del análisis de redes sociales de afiliación muestran diferentes patrones en la manera
en que los grupos interreligiosos comparten recursos con los grupos comunitarios y vinculan a sus miem-
bros con los recursos comunitarios. En general, los resultados muestran cómo los grupos interreligiosos
pueden empoderar los contextos comunitarios que proporcionan recursos y vinculan a los miembros
con otros recursos a favor del cambio comunitario. Los resultados implican que los grupos interreligiosos
pueden ser parte del tejido social en comunidad con potencial para ser socios y colaboradores en la pro-
moción del cambio comunitario. También discutimos las limitaciones y las posibilidades de investigación
futura.

© 2015 Publicado por Elsevier España, S.L.U. en nombre de Colegio Oficial de Psicólogos de Madrid.
Este es un artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Scholars in community psychology, sociology, and organiza-
tional studies are keenly interested in how citizens and groups
organize to address local community issues, inequality, and injus-
tice. Whether through community organizing (Christens & Speer,

∗ Corresponding author.
E-mail address: ntodd2@illinois.edu (N.R. Todd).

2011; Speer & Hughey, 1995), specific community-based organi-
zations (Wandersman & Florin, 2000), or coalitions (Allen, 2005),
there are many avenues for citizens to advocate for change. One
specific area of study examines the role of religion and religious
organizations in larger efforts for community change. For exam-
ple, national organizations such as the Industrial Areas Foundation
(Alinsky, 1989; Orenstein & Hercules, 2007) and the Pacific Insti-
tute for Community Organizing (Speer et al., 2003) recruit and train

http://dx.doi.org/10.1016/j.psi.2015.07.007
1132-0559/© 2015 Published by Elsevier España, S.L.U. on behalf of Colegio Oficial de Psicólogos de Madrid. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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religious leaders in strategies for community organizing with the
goal of returning these leaders to their local community to cre-
ate networks of congregations to organize for influence and power
(Wood & Warren, 2002). Other case study research focuses on
grass-roots religious partnerships that form to address specific
issues such as the environment (Feldman & Moseley, 2003), labor
issues (Bobo, 2003), health disparities (Kaplan et al., 2009), educa-
tion (Quezada, 2003; Todd, 2012), or multiple issues at the same
time (McCormack, 2013). Many of these groups are interfaith in
nature with representation across religious traditions and with the
goals of promoting religious understanding while also working for
community change (Fulton & Wood, 2012; Patel, 2007). Clearly,
research is needed to better understand how interfaith groups may
be one type of community-based organization involved in local
change.

In the current study we draw from empowering community
settings as a framework for understanding the positive potential
of interfaith groups to be organizations involved in community
change. Maton and colleagues (Maton, 2008; Maton & Brodsky,
2011; Maton & Salem, 1995) describe empowering community
settings as those that both promote the process of individual
empowerment and result in a tangible increase in desired resources
or a decrease in societal marginalization for oppressed groups.
Central to empowering community settings theory is the idea
that settings may exert external influence in the local commu-
nity, such as by partnering with or providing tangible resources
to other community-based organizations (Maton, 2008). Thus,
one way interfaith groups may be involved in change efforts
is in sharing organizational resources with other community-
based organizations focused on local change initiatives. Indeed,
case study research with two interfaith groups showed how
groups shared economic, knowledge, and volunteer resources with
other community-based organizations to contribute to commu-
nity service projects and larger efforts for systemic change (Todd,
2012). In the current study, we use affiliation social network anal-
ysis to examine patterns in how interfaith groups share resources
with religious and non-religious community-based organizations,
revealing how resource sharing may be one way in which interfaith
groups contribute to efforts for local community change.

Maton (2008) also notes that empowering community settings
may create a radiating impact if participation within the set-
ting results in access to resources that individual group members
can use for activism. From a social network perspective, inter-
faith groups may serve as hubs to network members to other
resources for activism. For example, Todd (2012) showed that the
primary function of one interfaith group was for formal and infor-
mal networking where people connected one another to specific
resources for community activism such as political leaders, volun-
teers, and other local experts. Such connection to resources through
participation in an interfaith group shows how groups may cre-
ate bridging social capital that (a) connects people from different
groups through the interfaith group and (b) helps members link
one another to other resources outside of the group. Indeed, scho-
lars define bridging capital as connections across heterogenerous
groups, often that lead to increased access to desired resources
(Brisson, 2009; Perkins, Hughey, & Speer, 2002; Putnam, 2000).
Inherent in their composition (people coming together from dif-
ferent religious congregations and traditions), interfaith groups
provide a setting to encourage bridging connections. Therefore,
in the current study we examine how interfaith groups serve to
connect members to other resources in the community to better
understand how the group may help to foster this type of bridging
social capital.

To examine study questions we use affiliation social network
analysis. Such analysis uses affiliation data where actors report
attendance, membership, or some type of relational tie with

an event (Borgatti & Halgin, 2011; Wasserman & Faust, 1994).
Examples of affiliation data are as follows: (a) elite women’s atten-
dance at social events (Borgatti & Everett, 1997; Davis, Gardner,
& Gardner, 1941), (b) membership on corporate boards (Lester &
Cannella, 2006), and (c) community organizations that participate
(or not) in different community projects (Mische & Pattison, 2000).
Typically, affiliation data are analyzed to understand a system of
social relations in a bounded community (Wasserman & Faust,
1994). For example, when two women report attending the same
social event in their community, it often is assumed they had an
opportunity to form a social tie (Borgatti & Halgin, 2011).

In contrast, the focus of affiliation analysis can be on the col-
lection of events to understand how an actor identifies with a set
of events (Wasserman & Faust, 1994). In the current study, we
take the latter approach and focus on patterns of how interfaith
groups report on how they (a) provide resources to other com-
munity groups and (b) connect members to community resources.
We consider the interfaith groups as “actors” and other community
organizations and community resources types of “events.” Because
there are likely a limited number of interfaith groups in a given
community, this approach is not about social relations among inter-
faith groups in the same community, but rather shows the various
ways interfaith groups may serve to (a) provide resources to other
community organizations, and (b) bridge members to other com-
munity resources. For example, different interfaith groups may
share resources with different sets of community partners. More-
over, if the interfaith group links members to other community
resources, this may be a form of bridging capital where members
are linked to resources due to their participation in the group. Thus,
the use of affiliation analysis in this study is not to examine social
relations within the same community, but instead is used to exam-
ine patterns in how interfaith groups provide resources to other
community groups and furthermore how interfaith groups may
help to bridge members to community resources.

Affiliation social network data may be analyzed in different
ways. One direct and powerful analytic approach is to create a
social network picture that displays all interfaith groups and shows
links between the group and other community groups or other
community resources (Borgatti & Everett, 1997; Borgatti & Halgin,
2011). Such a picture has potential to reveal different patterns
of how interfaith groups share resources with other community
groups (e.g., do interfaith groups only share resources with religious
congregations or also with other secular and governmental orga-
nizations?) and how interfaith groups may link people to different
patterns of resources (e.g., do some groups link to a broad set of
resources or to certain types of resources?). This type of picture also
shows both (a) interfaith groups and (b) other community groups
or community resources in an integrated visual display. These pic-
tures provide unique information beyond simple frequencies as
they show distinct patterns across the entire set of links. In addition,
pictures of co-identification may be examined to see if interfaith
groups tend to provide resources to pairs of community organi-
zations or to bridge members to pairs of community resources.
This may be important to understand how interfaith groups share
resources with certain sets of community organizations or may help
to create bridging links for members to distinct sets of commu-
nity resources. Together, these pictures provide an intuitive visual
display of how interfaith groups share resources with other com-
munity organizations and link members to resources.

Present study

The current study applies affiliation social network analysis
to understand how interfaith groups may provide resources to
other community groups and link members to other community
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resources for local community change. First, we present graphs to
examine the general structure of how interfaith groups provide
resources to community groups and link members to commu-
nity resources. Second, we provide graphs of co-identification to
show how interfaith groups may provide resources to certain pairs
of community organizations or link to certain pairs of resources.
To further enhance an understanding of affiliation social network
analysis, we also describe the process of data analysis. In sum,
the current study provides an innovative exploration of com-
munity interfaith groups to better understand how they may be
empowering community settings that help bridge organizations
and members to resources for local change.

Method

Participants and procedures

Interfaith groups from across the U.S. were identified through
national lists of interfaith groups and Internet searches (using key
search words such as interfaith, interreligious, and ecumenical
group). In later stages of recruitment we contacted congregations in
mid-sized cities in states where we did not have participating inter-
faith groups to ask if religious leaders knew of interfaith groups in
their area. Overall, we used broad inclusion criteria and searched
for groups that identified as religious groups where people from
different religious congregations or backgrounds meet together on
a regular basis around a common goal. Once groups were identi-
fied, we contacted groups by email or phone to determine interest
in participation and if they fit criteria for the study. If a group
desired to participate, we secured a contact person who distributed
information about the study including the online link to the sur-
vey, or the researcher supplied paper surveys with postage-paid
envelopes. The contact person was given $10, which they could
receive as a check, gift card, or could donate to a designated charity.
We gave each group an identification code so that we could match
participants to their group. To encourage multiple participants per
group, we offered a group incentive such that if five or more in a
group participated, we donated $15 to a designated charity.

This recruitment strategy resulted in 88 groups from over 30
states where at least one person completed the survey about
the group. This was a 19% response rate. Demographic questions
revealed that groups met on average about once a month with
meetings lasting on average about 2 h. On average, groups were
relatively small with 11–20 people attending a given meeting. The
average group worked on between 1 and 3 community issues at
a time. The median group was predominately White (80% White)
and almost majority Christian (42% Christian). Twenty-one groups
(24%) were from the Midwest, 11 (13%) from the Northeast, 31
(35%) from the West, and 25 (28%) from the South. At the individ-
ual level, the total sample size was 284 because 55 groups had 2 or
more participants. For individual participants, most were women
(60%), around 60 years old (M = 57.47, SD = 14.52, Range = 20–83),
and White (87%: with participants from other racial/ethnic groups
comprising less than 4% of the sample).

Measures

To assess interfaith group involvement in providing and link-
ing to resources we modified items from coordinating councils
research (Allen et al., 2009) to create two sets of items focused
on how the interfaith group (a) provided resources to community
groups and (b) linked people to resources. Item content was based
on theory, qualitative research, and research on congregational
collaboration (Chaves, 2004; Todd, 2012; Todd & Houston, 2013;
Todd & Rufa, 2013). For providing resources to community groups,

Table 1
Groups providing resources to community groups and linking people to resources.

Variable N % of groups

Providing resources to community groups
1. Congregations 76 86.36%
2. Para-church 31 35.23%
3. Secular non-profits 31 35.23%
4. Government 16 18.18%

Linking people to resources
1. Other religious groups 69 78.41%
2. Experts 46 52.27%
3. Social service agencies 44 50.00%
4. Volunteers 43 48.86%
5. Congregations 29 32.95%
6. Political leaders 28 31.82%
7. Money 19 21.59%

participants read the prompt, “In the last year, to what extent did
your group provide time, money, volunteers, or other resources to:”
and then responded on a 1 (not at all) to 6 (to a great extent) scale
for each of the following four items: (a) other religious congrega-
tions to address local community issues, (b) government to address
local community issues, (c) secular non-profits to address local
community issues, and (d) para-church organizations to address
local community issues. For clarification, the following definition of
para-church was given next to the para-church item: “para-church
organizations are religious organizations that sponsor programs,
events, or services but are not associated with one congrega-
tion.” For linking people to resources, participants read the prompt,
“Please indicate the extent to which your group helps to link peo-
ple to:” and then responded on the same 1–6 scale for each of the
following seven items: (a) money for projects and events, (b) vol-
unteers for projects and events, (c) local experts who can help with
projects and events, (d) local political leaders, (e) social service
agencies, (f) people from other religious congregations, and (g)
other religious organizations. Together these two sets of items rep-
resent how interfaith groups are involved in providing or linking
members to resources.

Affiliation analysis requires binary items, thus for each of the 11
items we created a binary variable to indicate if the group was or
was not involved in that resource sharing or linking activity. For
example, groups were coded as either providing a resource to the
specific community group or not; or linking people to the specific
resource or not. To determine group involvement, we averaged all
responses within a group. If only one person reported on the group
(33 groups had a single participant) we used the single report as
the average. We then examined the distribution of responses for
items across groups and determined the mid-point of 3.5 on the
scale (between the responses of somewhat and quite a bit) provided
a natural place for all items to classify groups as involved (≥3.5) or
not (<3.5) for that particular item. See Table 1 for the number and
percent of groups that endorsed each item.

Results

Visualization of interfaith groups, community groups, and
community resources

We used NetDraw version 2.090 to create pictures of how inter-
faith groups provided resources to other groups (Fig. 1) and linked
members to community resources (Fig. 2). In each picture, the small
circle is the interfaith group and the square is the community group
or the linking resource. A line between the interfaith group and the
square indicates that the group provided resources to that com-
munity group or linked members to that resource. Larger squares
indicate that more interfaith groups provided resources to that
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Para-church

Secular non-profits

Government

Congregations

Fig. 1. A spring-embedded layout of providing resources to community groups. The node size of squares is based on the number of groups providing resources to the
community group, with larger squares indicating providing more resources. Eleven groups did not provide resources and are not pictured.

Volunteers
Money

Social service agencies

Political
leaders

Congregations

Experts
Other religious groups

Fig. 2. A spring-embedded layout of linking people to resources. The node size of squares is based on the number of groups that link people to that particular resource, with
larger squares indicating more groups linking people to that resource. Three groups did not link to resources and are not pictured.

group or linked to that resource. For example, in Fig. 1, interfaith
groups were most likely to provide resources to congregations, so
the square for congregations is the largest. Also, the graph uses
an algorithm (i.e., spring-embedding, Krempel, 2011) to layout the
graph in such a way that interfaith groups and the community
partners or linking resources are closer to each other if they are

more similar. This means that (a) interfaith groups who have simi-
lar sets of ties to community groups or linking resources are closer
together in space and (b) community groups or linking resources
that have more interfaith groups in common are closer together.
Finally, the algorithm balances the space between the interfaith
groups and community groups or linking resources to improve the
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readability of the graph (Borgatti & Everett, 1997). Combining all of
these elements in one graph shows an intuitive picture of the ways
interfaith groups provide resources to community groups (Fig. 1)
or link members to certain types of community resources (Fig. 2).

Fig. 1 shows distinct patterns in how interfaith groups provide
resources to other community groups. For example, the left side
of the graph shows many single links such that some interfaith
groups only provide resources to religious congregations, perhaps
due to the religious mission of interfaith groups or the likely reli-
gious participation of members. The middle of the graph shows
that some interfaith groups provide resources to congregations
and one other type of community group, such as those in the top
half of the graph that provide resources to congregations and para-
church organizations. The right side of the graph shows very few
single links, where interfaith groups who provide resources to para-
church, government, or secular non-profit organizations are likely
to provide resources to other types of groups of well. This may indi-
cate a religious divide in how interfaith groups provide resources
to groups such that many only provide resources to congregations
whereas if they provide resources to secular organizations, they
tend to provide resources to a wider set of organizations. In sum,
this graph shows most groups share resources with other com-
munity organizations to address community issues and that there
may be distinct patterns of who receives resources from interfaith
groups.

Fig. 2 shows how interfaith groups link people to resources for
projects to address local community issues. We consider this the
bridging capacity of the group as groups may link or bridge peo-
ple who participate in the group to various types of resources. The
graph in Fig. 2 shows a rather dense pattern of linking, indicating
that most groups link people to many different types of resources.
Examining the pattern of links reveals three main ways that groups
link people to resources. The first and most common way is by link-
ing people to other religious groups. This may reflect an interfaith
component of creating bridges across religious difference. Second,
groups link people to volunteers and money, which may be viewed
as links to human and economic capital. Third, groups may link peo-
ple to experts, political leaders, and social service agencies, which
may represent a connection to knowledge and community partners
as a type of resource. Also, there are a number of groups located in
the middle of the graph that link in multiple ways versus groups
on the left that only link to other religious organizations, again
showing that some groups may do more linking. This also shows
that many interfaith groups link people to more than just religious
resources to help with projects and events.

Visualization of co-affiliation

Following procedures outlined by Borgatti and Halgin (2011),
we created graphs of co-affiliation to depict patterns regarding
the tendency for interfaith groups to provide resources to pairs of
community groups (Fig. 3) or to link people to pairs of resources
(Fig. 4). To create the co-affiliation graph for providing resources to
community groups, we first created a square community group-
by-community group matrix of overlaps to quantify how many
interfaith groups provided resources to each pair of community
groups. For example, a co-affiliation would be present if the same
interfaith group provided resources to both congregations and
para-church organizations. We then computed the Jaccard coef-
ficient for each pair of groups, which represents the proportion of
interfaith groups in common across the two community groups
(Borgatti & Halgin, 2011). The Jaccard coefficient may be inter-
preted like a correlation coefficient with higher values indicating
a stronger tendency for co-affiliation. We then used the matrix
of Jaccard coefficients to render a picture in NetDraw where a
line between two issues corresponds to the Jaccard coefficient,

and a larger square indicates that more interfaith groups provided
resources to that type of group. For providing resources to commu-
nity groups, all of the co-affiliation lines are presented in panel (a)
of Fig. 3. To ease interpretation and to reveal general patterns of
co-affiliation, we then weighted each line so that thicker lines rep-
resented a stronger Jaccard coefficient (panel (b) of Fig. 3). We then
systematically removed lines with weaker Jaccard coefficients so
that the remaining lines between issues represented stronger pat-
terns of co-affiliation. We gradually increased the criteria of the
Jaccard needed to include a line until a graph with a clear interpre-
tation emerged (i.e., we used Jaccard coefficients of .30, .35, .40, .45,
and .50). For providing resources to community groups we found
a relatively clear structure for the pattern of co-affiliation when
lines with a Jaccard coefficient of .40 or greater are included, as dis-
played in panel (d) of Fig. 3. For comparison, we also included the
graph with a Jaccard coefficient of .35 or greater. For linking peo-
ple to resources, panel (a) in Fig. 4 shows all lines weighted by the
Jaccard coeffienct. We conducted the same procedure of increasing
the criteria of the Jaccard needed to include a line. We found a rel-
atively clear interpretation when the Jaccard was .45 or greater as
shows in panel (d) of Fig. 4. For comparison we also included the
graphs with a Jaccard coefficient of .35 and .40 or greater.

The co-affiliation for providing resources to community groups
in Fig. 3 shows that if interfaith groups provided resources to secu-
lar non-profits they also were likely to share resources with all other
organizations. Also, sharing resources with congregations reduced
the likelihood that the interfaith group shared resources with other
organizations, an observation that is further demonstrated in the
affiliation picture in Fig. 1. Thus, it appears that groups tend to
share resources more narrowly with religious congregations, or
instead more broadly across the entire set of organizations. Second,
as shown in Fig. 4, the co-affiliation for linking people to resources
also shows distinct patterns. For example, linking to experts, social
service agencies, and volunteers (and to some degree congrega-
tions) showed interconnections such that if linking was present to
one of these resources, it was present to all resources. Linking to
political leaders, experts, and social service agencies also appeared
to occur in tandem which may show ways in which people link
to those who have knowledge or may be key stakeholders (e.g.,
political leaders). Finally, although money and volunteers tended to
occur together, it was less likely that interfaith groups linked people
to money as a resource. This shows that interfaith groups may be
more likely to provide bridging links to other forms of capital (e.g.,
human, knowledge) rather than economic. Together these results
show the distinct ways that groups tended to provide resources to
community groups and to link people to community resources.

Discussion

Study findings with a set of 88 interfaith groups from across the
U.S. suggest that such groups may serve as empowering commu-
nity settings by providing resources to community organizations
and linking members to resources in the interest of local commu-
nity change. However, there is diversity among interfaith groups in
how much, if at all, they provide resources to community organiza-
tions or link members to resources. For example, many groups only
share resources with congregations whereas those that share with
more community organizations tend to share with a wider set of
groups. Also, there are distinct ways that groups link members to
human capital, expertise, and other resources or forms of capital.
Together, the results indicate that groups may be part of the story
in local community change, but that groups share and link to differ-
ent patterns of religious and non-religious resources. Overall, the
use of affiliation social network analysis deepens an understanding
of interfaith groups as a type of local community organization that
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Fig. 3. Co-identification of providing resources to community groups. Graphs were created by manually placing squares to create a clear layout. Starting in panel b, darker
lines indicate a stronger Jaccard coefficient. Lines indicating weaker Jaccard coefficients are progressively removed in panels c and d. Node size is based on number of groups
providing resources to community groups.

may be part of an empowering process focused on local community
change. Specific findings, with a focus on limitations and directions
for future research are now discussed.

Affiliation analysis of interfaith groups

Study findings suggest that interfaith groups may serve as
empowering community settings. First, empowering community
settings theory asserts empowering settings themselves may
provide resources to other community groups to aid in local com-
munity change efforts (Maton, 2008). In the current study, we
found that most organizations provide resources to other commu-
nity groups, but that there were different patterns of provision.
For example, congregations were the most popular recipient of
resources and many interfaith groups only shared with congrega-
tions. More information would be helpful to determine what types
of resources were shared and to what end. For example, sharing
different types of resources (e.g., money versus sending volun-
teers) may create a qualitatively different type of link between
the interfaith group and community organization. Moreover, inter-
faith groups may interface with congregations for different ends.
To illustrate, consider Todd (2012) who found one interfaith group
partnered with congregations to solicit resources and volunteers
for a community service event whereas another interfaith group
helped network across multiple types of community organizations.
This is similar to the current study where interfaith groups that
shared resources with community groups other than congregations
tended to share across a wider set of groups. Thus, interfaith groups
may serve an empowering function in the community by sharing
resources with groups for community projects, but organizations

differ in patterns of sharing. Overall, future research is needed to
better understand these complexities and diversity in the how and
why interfaith groups share resources with other organizations.

In addition, empowering community settings may have a
radiating influence in the community to the degree to which orga-
nizations are able to connect members to resources (Maton, 2008).
In this study, we found interfaith groups helped link individuals
to resources in the community such as economic, human, knowl-
edge, and expertise types of resources (Tseng & Seidman, 2007).
This shows that although religious in nature, these organizations
also linked members to non-religious types of resources and may
serve a bridging function in their community. Future research is
needed to more deeply understand how connections through inter-
faith groups increases different types of social capital for members
(Perkins et al., 2002; Putnam, 2000) and furthermore how this capi-
tal increases capacity for community activism. Future research also
may focus on the process of how organizations create bridging links
and the tangible outcomes that result after these connections are
made.

Limitations

Although findings have utility for describing interfaith groups,
they are not without limitations. First, although groups were
recruited from across the U.S., the sample is not random or repre-
sentative and results should not be generalized beyond the current
sample. In fact, the method of identifying groups through Internet
searches likely resulted in a sample of more active or formalized
groups and furthermore it is unclear whether the racial and reli-
gious representation of the groups in this sample reflect interfaith
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groups more broadly. Also, the broad inclusion criteria reduced
clarity regarding the type of interfaith groups in the sample. A more
narrow criteria, and more contextual information, was needed
about the interfaith groups, such as how and why they formed.
Future research should gather more in-depth information about
groups to further contextualize not only their origins, but the
strategies used to address the community issues (e.g., as a hub for
networking, collaborating with other community organizations).
Second, we defined the content of all items and may have missed
other types of community organizations that receive resources
from community groups or other forms of community resources
they help link people to but were not explicitly asked about in this
study. Also, more or different patterns may have emerged with a
different set of items. Third, dichotomizing responses for the affilia-
tion analysis analysis may have lost important information. Fourth,
we used a less common application of affiliation social network
analysis that looked at interfaith groups across different commu-
nities rather than social relations within the same community.
Thus, findings need to be interpreted using this specific applica-
tion. Finally, although interesting, results show general patterns
through visual displays. Future research should extend this work
to test more specific hypotheses to better understand what shapes
patterns of providing and linking to resources.

Future applications of affiliation analysis for interfaith group
research

The current study provides only a beginning for creative appli-
cation of affiliation social network analysis to understand interfaith
groups as a type of community-based organization involved in
community change. For example, the size, color, or shape of

interfaith group nodes could be altered in the affiliation pictures
to reflect a characteristic of the group such as racial or religious
composition. Such a visual depiction may help to reveal general
patterns. Also, affiliation analysis could be used within a single com-
munity to understand the social connections of interfaith groups
and other community organizations. For example, interfaith groups
and other community organizations could report on the local issues
they work on, if they attend similar meetings, or share other
community collaborators to understand how interfaith and other
community organizations may create a tie by working together
on certain issues. Moreover, collecting data within one commu-
nity also may allow for whole social network analysis (e.g., asking
all interfaith groups in a single community how they connect to
each other, religious congregations, and other community groups;
Scott & Carrington, 2011); moreover, integrating affiliation with
whole social network data may strengthen the design and ability
to address nuanced research questions. For example, if whole and
affiliation data are gathered longitudinally, methods exist to exam-
ine how ties between groups form, are maintained, or desist due to
working on similar issues (Snijders, Lomi, & Torló, 2013). Indeed,
these methods hold promise to enhance future interfaith research.

In conclusion, we found that interfaith groups exhibit differ-
ent patterns in how they share resources with other community
organizations to promote change and also may link members to
different types of community resources. Although future research
is needed for a more in-depth examination to understand what may
drive these patterns and the more specific ways these groups oper-
ate as empowering community settings, the current study shows
diversity among interfaith groups and lays a foundation for future
research. Moreover, the study demonstrates affiliation social net-
work analysis to understand how interfaith groups may be part
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of the story of providing and linking people to resources for com-
munity change. We hope this contribution will encourage the use
of creative network methods such as affiliation analysis to bet-
ter understand the nuanced and complex ways interfaith groups
engage with issues in their local communities.
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a b s t r a c t

One explanation for the continued high rates of suicide in the United States may be insufficient
coordination between organizations involved in prevention. Therefore, the factors that promote
interorganizational collaboration should be identified and fostered. Surveys were administered to 37
organizations involved in suicide prevention in one Colorado community to: (1) assess the nature of
collaboration and (2) identify relationship strength indicators associated with different types of collab-
oration. Results were examined using social network and regression analyses. Organizations reported
more sharing information and resources and sending and receiving referrals than developing service
infrastructure and coordinating training and screening activities. Some types of organizations were more
connected than others, and the influence of relationship strength indicators was mostly consistent across
different types of collaboration. This study offers new insight into the structural and relational aspects of
interorganizational collaboration in suicide prevention and may serve as a model to better understand
networks within other community health settings.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Fortalecimiento de las redes de prevención del suicidio: colaboración
interorganizativa y fuerza del lazo

Palabras clave:
Prevención del suicidio
Colaboración interorganizativa
Análisis de redes sociales
Fortaleza del lazo
Red de prevención comunitaria

r e s u m e n

Una explicación de la continuidad de las altas tasas de suicido en los Estados Unidos puede ser la insufi-
ciente coordinación entre las organizaciones que participan en su prevención. En consecuencia debemos
identificar y fomentar aquellos factores que promueven la colaboración entre organizaciones. Se encues-
taron 37 organizaciones implicadas en la prevención del suicido en una comunidad de Colorado para
(1) evaluar la naturaleza de la colaboración y (2) identificar indicadores de la fortaleza de las relaciones
asociados con los diferentes tipos de colaboración. Los resultados se examinaron con análisis de redes
sociales y análisis de regresión. En la relación entre las organizaciones fue más frecuente el intercambio
de información y recursos, así como la derivación de usuarios, que el desarrollo de la infraestructura de
los servicios, la coordinación de la formación o las actividades de detección. Unos tipos de organización
estaban más conectadas que otras, y la influencia de los indicadores de intensidad de la relación eran
en su mayor parte consistentes en los diferentes tipos de colaboración. Este estudio ofrece una nueva
visión de los aspectos estructurales y relacionales de la colaboración interinstitucional en la prevención
del suicidio y puede servir de modelo para entender mejor las redes en otros entornos comunitarios de
salud.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

With worldwide trends demonstrating an overall increase in
suicidal behaviors, suicide is a major global public health con-
cern (Hoven, Mandell, & Bertolote, 2010). At present almost one
million people die by suicide worldwide each year (World Health
Organization (WHO), 2012), and it is predicted there will be almost
1.5 million suicides per year by 2020, with nearly 10 times that
number making a suicide attempt (Hoven et al., 2010). Despite
extensive prevention efforts, suicide continues to be the tenth lead-
ing cause of death in the United States (Centers for Disease Control
and Prevention (CDC), 2012). In 2010, over 38,000 people died by
suicide and more than 487,000 were treated in emergency rooms
due to self-inflicted injuries.

Colorado ranks as having one of the highest suicide rates in the
country, making suicide a particularly salient concern in this state
(American Association for Suicidology (AAS), 2012). In 2009, Col-
orado experienced the highest suicide rate in over two decades; the
number of people who died by suicide surpassed the total number
who died in car crashes (The Colorado Trust, 2009). A combina-
tion of factors, such as geographic isolation due to low population
density, high rates of migration into the state and the associated
disconnection from established support systems, higher rates of
gun ownership compared with other states, stigma surrounding
accessing mental health services, and limited availability of men-
tal health services have been cited to explain these high rates (The
Colorado Trust, 2009).

In addition to the devastation experienced by those affected
by suicide and related behaviors, there is an enormous financial
burden. In Colorado, the combination of direct and indirect costs
related to suicidal behaviors has been estimated at more than $1
billion annually (The Colorado Trust, 2009). Direct costs include
criminal investigations, health care expenses, and autopsies. Indi-
rect costs include workforce losses primarily due to high rates of
suicide among youth.

Due to the diverse needs of suicidal individuals and the disabling
nature of severe mental illness that prohibits at risk individ-
uals from receiving appropriate treatment, many have argued for
community-based systems of care (Callaly, Berk, & Dodd, 2009;
Provan & Milward, 1995). In fact, in 2012 The National Strategy for
Suicide Prevention, a strategic planning initiative spearheaded by
the U.S. Surgeon General, called for a broad public health-based
approach to suicide prevention (U.S. Department of Health and
Human Services (DHHS), 2012). One of the core objectives of the
strategy is to enlist support for suicide prevention activities from
“all organizations and programs that provide community services
and support in the community” (DHHS, 2012, p. 30). In the United
States, there are a number of community organizations and social
institutions—including those from healthcare, government/human
services, law enforcement, education, religious organizations and
the non-profit sector—that play a direct or indirect role in suicide
prevention through education and awareness raising, screening,
referrals, treatment, and support services.

There is growing evidence that community support networks
can have a meaningful impact on suicide prevention efforts.
Fountoulakis, Gonda, and Rihmer (2010) conducted a global review
of community education-based suicide prevention interventions.
Although all programs reviewed were found to effectively increase
knowledge and change attitudes related to suicide, a reduction in
suicide rates was only evident in programs that included the estab-
lishment of a community support network as a critical intervention
component. Cooper, Lezotte, Jacobellis, and DiGuiseppi (2006) doc-
umented the impact of a community support network as a means
of secondary suicide prevention in Colorado. They reported that
the presence of a variety of safety net services (e.g., education,
gatekeeper training, case and crisis management, ongoing mental

health treatment, peer support groups) provided by different orga-
nizations in a county was significantly associated with reduced risk
of suicide and of suicide attempts one year after an index attempt.
These findings demonstrate the value of providing a comprehen-
sive set of services to address the multiple factors that influence
suicidality.

Yet, the mere presence of a community safety net of orga-
nizations is not sufficient—it is also important to consider how
the accessibility and availability of services might be enhanced or
impeded by interorganizational collaboration. The demand placed
on families and individuals to navigate multiple disjointed organi-
zations has been well documented (Sloper, 2004). Some challenges
include difficulty acquiring information about available services
across organizations, receiving conflicting advice, and situations
in which the needs of suicidal individuals fall into gaps between
the provision of services by different organizations (Sloper, 2004).
Collaboration between organizations involved in suicide preven-
tion can help to integrate service provision through enhanced
communication between service providers and reduced duplica-
tion of effort across organizations. Collaborative systems of care
that provide integrated services across community organizations
have been found to be effective in reducing the recidivism of
unhealthy and undesirable behaviors and in enhancing the effec-
tiveness of community services (e.g., Saewyc, Solsvig, & Edinburgh,
2008; Zhang & Zhang, 2005).

It is increasingly important to foster collaboration between com-
munity organizations involved in suicide prevention in order to
ensure timely and accessible services for those in need. However,
knowledge regarding exactly how organizations involved in com-
munity suicide prevention collaborate with one another and how
collaboration could be strengthened is lacking. An understanding
of the network of organizations involved in suicide prevention can
help the community as a whole by informing ways to improve sys-
tem efficiency and to increase access to services. It can also help
the organizations within the community gain insight into how their
programs and services fit within the broader network. The present
study employed a network approach to gain a better understanding
of interorganizational collaboration regarding suicide prevention in
one Colorado community.

Assessing interorganizational collaboration: a network approach

Although organization staff may recognize the need for an opti-
mally efficient and effective system of care, it is difficult for them
to objectively evaluate the functionality and strength of collabo-
rative relationships across community organizations. Organization
staff tend to have their own agendas, service orientations, fund-
ing sources, and personal relationships which do not always align
with the complex needs of the populations they serve (Provan
& Milward, 2001; Provan, Veazie, Teufel-Shone, & Huddleston,
2004). Thus, organization staff has a tendency to view the com-
munity system from the perspective of their own organization and
how it affects or is affected by relationships with other organiza-
tions (Provan, Veazie, Staten, & Teufel-Shone, 2005). Obtaining an
objective view of the presence and nature of collaborative interor-
ganizational relationships requires a systematic process that is
inclusive of the perspectives of staff from all organizations.

Network analysis is a technique for studying the relationships
across and between multiple individuals, groups or organizations.
In network analysis, network members are asked to indicate their
relationships with other network members and the data collected is
analyzed to identify patterns and characteristics that can be used to
describe the reported relationships. The network perspective main-
tains that: (1) the individuals in a network are embedded in an
exchange of relationships; (2) the exchange of relationships is gov-
erned by the structural patterns found within the network; and
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Table 1
Summary of the dimensions of network analysis examined in the present study.

Network characteristic Assessed by Questions that can be addressed related to community suicide
prevention

Network cohesiveness (aka density) The number of observed connections
between organizations in proportion to
the total number of possible
connections

- In which ways are organizational collaborating the most/least
with other organizations?
- Are there certain ways organizations should be collaborating
more with one another?

Organizational prominence (aka
centrality)

The number of direct connections each
organization has with other
organizations.

- Which organizations are collaborating with other organizations
the most? Can these more prominent organizations play a role in
strengthening ties between other organizations?
- Which organizations are collaborating with other organizations
the least? Are these organizations underutilized resources? Should
efforts be made to get them more involved?

Relationship strength (aka tie strength) Assessed in this study as
communication frequency, level of
trust, and presence of informal
relationships between organizations

- How strong are the relationships between organizations? For
example,

- How often do the organizations communicate with one
another?

- How high is the level of trust between organizations?
- Do employees have informal relationships with individuals

from other organizations?

(3) the content and structure of the relationships in a network
determine the opportunities and constraints of individuals and
groups (Kilduff & Brass, 2010). In a review of interorganizational
network studies, Provan, Fish, and Sydow (2007) found support for
the notion that the structure of a network, the position of each
organization within the network, and the nature of relationships
across and between organizations have significant influence on the
functioning of a network.

Many have argued that there is no “one size fits all” net-
work, but rather, that the ideal structure and characteristics will
largely depend on the particular context and desired outcomes
of the network (Cross, Dickmann, Newman-Gonchar, & Fagan,
2009; Feinberg, Riggs, & Greenberg, 2005; Provan et al., 2007).
Within the network of organizations involved in suicide preven-
tion, the goal of collaboration is to offer a flexible and accessible
system of care through enhanced coordination of diverse services
to meet client needs (Fleury & Mercier, 2002). Keeping this net-
work objective in mind, the present study explored three network
dimensions that may influence interorganizational outcomes and
effectiveness: network cohesiveness, organizational prominence,
and relationship strength (see Table 1 for a summary of these net-
work dimensions).

Network cohesiveness (density)

The concept of network cohesiveness has commonly been
defined as density (Kilduff & Brass, 2010). Density is measured by
the number of connections between organizations in a network in
proportion to the total number of possible connections across all
organizations (Hanneman & Riddle, 2005). Density scores have a
possible range from zero to one; zero indicates no collaboration
across organizations and one represents a network in which all
organizations collaborate with one another. Examination of den-
sity scores across different types of collaboration can demonstrate
ways in which organizations are collaborating most and least.

There is a distinction to be made between confirmed and
unconfirmed density scores. Confirmed density scores are those in
which the presence of a relationship was indicated by both orga-
nizations, while unconfirmed density scores are those in which
only one organization indicated having a relationship with the
other organization. Confirmed density scores are typically consid-
ered to be more trustworthy indicators of network activity, while
unconfirmed density scores can be useful in identifying weak rela-
tionships that could be strengthened (Provan, Harvey, & de Zapien,
2005).

Evidence suggests that higher density results in more oppor-
tunities for collaboration, innovation implementation, and sharing
of resources and complex knowledge (Balkundi & Harrison, 2006;
Kilduff & Brass, 2010). Higher network density has also been asso-
ciated with clearer, more firmly held, and more easily monitored
and sanctioned behavioral norms because the individuals in a
dense network are more connected with one other and share more
common contacts (Berardo, 2009; Granovetter, 2005). These find-
ings suggest that higher density may have a positive influence on
the readiness, effectiveness, and sustainability of a collaborative
interorganizational network.

While higher density scores indicate a greater degree of cohe-
siveness and are generally associated with greater social capital and
potential for success in community networks (Lee et al., 2012), it
should be noted that the ideal density depends on the context of
each collaborative domain. For instance, when it comes to sharing
information, having a very high degree of cohesiveness across orga-
nizations may be desirable, whereas in terms of sending referrals, a
high degree of cohesiveness may result in redundancies or errors in
network functioning. For instance, if all organizations were send-
ing referrals to all other organizations, certain organizations may
not have the capacity to receive referrals and would need to refer
individuals to other organizations, thus delaying access to required
services.

Organizational prominence (centrality)

Another way interorganizational network analysis can provide
useful insights is through the examination of organizations that
are most and least prominent within the network (Provan, Veazie,
et al., 2005). Organizational prominence is commonly captured by a
measure called centrality, which reflects the number of direct con-
nections each organization has with other organizations (Provan,
Veazie, et al., 2005). Organizations that have higher centrality are
thought to have greater access to power and control over the flow
of information and resources, and thus are considered to be more
influential and powerful (Boje & Whetten, 1981). Additionally,
having more connections with other organizations may indirectly
improve service quality through increased opportunities to learn
from those providing similar services.

Relationship strength (tie strength)

It is also important to examine relationship characteristics
that may be associated with enhanced collaboration. The strength
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of relationships between organizations in a network, commonly
referred to as tie strength, can be conceptualized and measured
in multiple ways (Kilduff & Brass, 2010). Previous research has
demonstrated that strong ties—in the form of frequent communi-
cation (Green, Rockhill, & Burrus, 2008), high levels of trust (Provan
et al., 2004), and the presence of informal relationships (Pina-
Stranger & Lazega, 2011)—have been associated with enhanced
interorganizational collaboration.

Communication frequency
Communication frequency has been established as a critical pre-

requisite for effective interorganizational collaboration (Corteville
& Sun, 2009; Green et al., 2008; Okamoto, 2001). Within an interor-
ganizational collaborative context, communication can be defined
as “the channels used by collaborative partners to send and receive
information, keep one another informed, and convey opinions to
influence the group’s actions” (Pina-Stranger & Lazega, 2011, p. 23).
Simply stated, organizations that communicate more frequently
with one another are more likely to share information and col-
laborate than those with less frequent communication (Reagans &
McEvily, 2003). Communication frequency may also lead to more
effective interorganizational communication through the develop-
ment of relationship-specific heuristics (Uzzi, 1997).

Trust
Trust is another key indicator of tie strength that has been estab-

lished as important for enhancing interorganizational collaboration
(Greenberg & Rosenheck, 2010; Van Eyk & Baum, 2002). Mutual
trust allows network members to share information, risks, and
opportunities more freely and easily (Carley, 1999; Comfort, 1999;
Hardin, 1982), and is thought to nurture confidence that shared
knowledge will not be misused or appropriated (Krackhardt, 1990;
McEvily, Perrone, & Zaheer, 2003). In numerous examples, trust
has been associated with the emergence of cooperative behav-
ior (Coleman, 1990; Lubell, 2007; Ostrom, 1990), and some have
even asserted that trust is a “necessary condition” that must be
present in order to successfully reach agreement between opposing
viewpoints (Berardo, 2009). Overall, relationships characterized by
higher levels of trust are more likely to be supported and main-
tained, especially when it comes to more time and energy intensive
types of collaboration (Provan et al., 2004).

Informal relationships
The importance of informal relationships as a measure of tie

strength has also been recognized among network researchers
(Krackhardt & Stern, 1988; Pina-Stranger & Lazega, 2011). Informal
relationships, such as friendships, are characterized by higher levels
of emotional attachment and commitment than formal relation-
ships and have been associated with higher levels of motivation to
invest time and energy, share information, provide assistance, and
reciprocate services and favors (Reagans & McEvily, 2003). Research
has found informal relationships to be associated with reinforced
collaboration, improved quality of exchanges, enhanced perfor-
mance, and reduced interorganizational competition (Ingram &
Roberts, 2000; Lazega, Jourda, Mounier, & Stofer, 2008).

In sum, the importance of strong ties within networks as
measured through communication frequency, trust, and informal
relationships has been established within the context of enhanc-
ing interorganizational collaborative strength. However, there has
been a lack of focus regarding how these various forms of tie
strength may differentially impact different types of collaboration.
A greater understanding of how different types of collaboration
are affected by the strength of interorganizational relationships
can have significant bearing on attempts to improve collaborative
outcomes, such as effective service coordination and referrals.

The present study

In order to fill the current knowledge gap regarding interor-
ganizational collaboration in suicide prevention, the present
study utilized social network analysis to examine seven types
of collaboration—information sharing, resource sharing, develop-
ing service infrastructure, sending referrals, receiving referrals,
coordinating training activities, and coordinating screening
activities—among organizations involved in suicide prevention in
one Colorado community. A network approach has not yet been
implemented in the context of suicide prevention. The first goal
of this study was to assess the overall network density and the
centrality of organizations across each type of interorganizational
collaboration. The second goal was to investigate if different aspects
of tie strength—namely trust, communication frequency, and infor-
mal relationships—are more strongly associated with different
types of collaboration. Understanding the associations between
indicators of tie strength and types of collaboration can help to
increase awareness regarding the relationship characteristics that
can be strategically developed and reinforced to enhance different
types of collaboration.

Due to the exploratory nature of this study, the research
questions of interest are descriptive, rather than inferential. The
following questions will be addressed:

Research Question 1: What is the degree of cohesiveness (i.e., den-
sity) across organizations for each type of collaboration? In which
ways do organizations collaborate the most/least?
Research Question 2: Which organizations collaborate with others
the most/least across each type of collaboration (i.e., centrality)?
Research Question 3: Are different types of relationship (tie)
strength (i.e., communication frequency, trust, informal rela-
tionships) more strongly associated with different types of
interorganizational collaboration than others?

Method

Sample

Community selection
The researchers, in cooperation with the Colorado Department

of Public Health and Environment (CDPHE) Office of Suicide Preven-
tion (OSP), selected the community to participate in the study based
on accessibility and high suicide rates compared with other com-
munities in Colorado. A suicide prevention non-profit organization
in the community acted as a liaison between the research team and
participating organizations (and will henceforth be referred to as
the “liaison organization”).

Organization selection
Participating organizations were selected based on their

involvement with suicide prevention according to a broad def-
inition including services related to prevention, intervention,
postvention, mental health, education, training, awareness, and
support groups. First, geographic boundaries were determined by
generating a list of zip codes for the community, and an initial list of
all organizations involved in suicide prevention who reside within
10-miles beyond the zip code boundary was generated by the liai-
son organization. The initial list was circulated to primary network
contacts to solicit suggestions for the inclusion of additional orga-
nizations. Organizations were added through a “snowball” process
if at least two primary network contacts advocated their inclu-
sion. A total of 46 organizations were identified, including broad
representation from mental health providers, government/social
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services, education, law enforcement, religious organizations, and
the non-profit sector.

Instrumentation

The research team, in collaboration with the OSP, solicited opin-
ions from subject matter experts (SMEs) regarding the types of
collaboration relevant to a suicide prevention network in Col-
orado. SMEs identified 11 types of collaboration, which they were
then asked to rate by level of importance. A survey was gener-
ated to assess interorganizational collaboration across the seven
types of collaboration identified by SMEs as most essential to an
effective suicide prevention network: sharing information; shar-
ing resources; developing service infrastructure; sending referrals;
receiving referrals; coordinating training activities; and coordi-
nating screening activities. Types of collaboration were limited
to seven to reduce the respondent burden inherent in social net-
work analysis surveys (i.e., due to the fact that respondents are
asked to report on relationships with all network members). Sur-
vey questions were also developed to assess the three tie strength
indicators: communication frequency, trust, and informal relation-
ships. Communication frequency was assessed on a scale of 1 (none)
to 6 (more than one time per week), and trust was assessed on a
scale of 1 (marginal) to 6 (excellent). For informal relationships,
participants were asked to indicate if they had friends, former
coworkers and/or “other” informal relationships working at other
organizations.

The first part of the survey included demographic questions
regarding total number of staff and volunteers, number of staff and
volunteers dedicated to suicide prevention, number of suicide pre-
vention services offered, and number of funding sources received
for suicide prevention. The second part of the survey included a
matrix with a list of all organizations identified as being part of the
network in the far left column, and the seven types of collaboration
and three tie strength indicators across the top row. This format
allowed for respondents to indicate types of collaboration and rela-
tionship strength ratings for each organization on the list. The
survey was piloted with an organization involved in suicide pre-
vention in another Colorado community, and final revisions were
made based on the feedback received. This pilot process confirmed
that the survey would take a minimum of one hour to complete,
and that inclusion of additional types of collaboration (i.e., beyond
seven) would significantly increase respondent burden.

Procedure

All materials and procedures were approved by the Colorado
State University Institutional Review Board before the initiation of
the study.

Recruitment
Each organization was contacted and asked to recruit an execu-

tive level administrative professional and a direct service staff to be
surveyed. It was specified that these two individuals should possess
in-depth knowledge of the organization’s services and operations,
and, in particular, be familiar with the organization’s suicide pre-
vention services. When it was not possible to recruit both an
executive level administrative professional and a direct serve staff,
two individuals were recruited based on availability. Participation
was encouraged by offering organizations a high-level report of the
findings. Upon agreeing to participate, a time was scheduled for the
two individuals to be surveyed simultaneously.

Survey administration
Surveys were administered in person, on-site at each organiza-

tion. Participants completed the first part of the survey regarding

basic demographic information (e.g., type and size of organiza-
tion, suicide prevention services provided, funding sources). For
the second part of the survey, they were asked to go through each
organization on the list one at a time and indicate if they engaged
in each of the seven types of collaboration with that organization.
The two participants were asked to fill out one survey together and
were encouraged to talk through discordant opinions and come to
consensus when necessary. If they agreed on a shared relationship,
they were instructed to place a “X” in the corresponding matrix
cell. If a “X” was placed in at least one of the seven cells (i.e.,
indicating at least one type of collaboration), participants were
further instructed to provide tie strength ratings for that organi-
zation. Survey instructions encouraged participants to consider a
broad definition of suicide prevention (i.e., inclusive of preven-
tion, intervention, postvention, mental health, education, training,
awareness, and support groups). Instructions also asked partici-
pants to focus on their relationships with other organizations over
the last 12 months when completing the survey, with the exception
of a shorter, 3-month retrospective period for communication fre-
quency. A set of laminated cards with definitions of the seven types
of collaboration as well as definitions and rating instructions for
the three tie strength indicators was provided to each participant
to use as a reference while completing the survey. Confidential-
ity was assured by informing participants that only the aggregated
results would be included in the final report and future publica-
tions, and verbal consent was acquired from both individuals prior
to proceeding with the survey. A member of the research team
walked participants through the process for the first organization
on the list as an example and remained available in the event that
any questions surfaced throughout the process. The survey took
approximately one to one and a half hours to complete.

Data analysis

Data analysis included two components. First, social network
analysis was used to assess overall network density and centrality
scores for each organization across the seven types of collaboration.
Then, correlation and regression analyses were conducted to exam-
ine the relationships between centrality scores across the seven
types of collaboration (outcome variables), the three tie strength
indicators (predictor variables), and control variables. All analyses
were conducted utilizing the software program, UCINET 6 (Borgatti,
Everett, & Freeman, 2002).

Density
In order to answer the first research question, (i.e., What is the

degree of cohesiveness across organizations for each type of col-
laboration?), both confirmed and unconfirmed density scores were
calculated for the seven types of collaboration.

Centrality
To answer the second research question (i.e., Which organiza-

tions collaborate with others the most/least across each type of
collaboration?), centrality scores were calculated by measuring the
number of direct links for each organization for all seven types of
collaboration (Hanneman & Riddle, 2005). Before calculating cen-
trality scores, data for each type of collaboration were symmetrized
according to the maximum rule, which assumes that all ties are
reciprocated. In other words, if organization A reported a rela-
tionship with organization B, but organization B did not report a
relationship with organization A, the symmetrized matrix of data
will assume a relationship exists. This approach is justified, as the
two individuals surveyed may not have been aware of all of the
collaborative relationships their colleagues maintained with other
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organizations and therefore may have underestimated the reci-
procity of interactions.

Correlation and regression analyses
To answer the third research question, (i.e., Are different

types of relationship strength more strongly associated with dif-
ferent types of interorganizational collaboration than others?),
exploratory correlation and regression analyses were conducted.
Network data is inherently relational, and therefore it is not reason-
able to assume independence of observations. To account for this,
a non-parametric, boot-strapping method, known as Quadratic
Assignment Procedure (QAP), employing random sampling across
thousands of trials, was used to calculate sampling distributions
from the observed network data (Hanneman & Riddle, 2005). In
this case, all correlation and regression analyses were run with
10,000 permutations and were conducted using the following vari-
ables: centrality scores for the seven types of interorganizational
collaboration (outcome variables), centrality scores for the three tie
strength indicators (predictor variables), and four control variables.
Use of centrality scores for outcome and predictor variables was
justified since the research questions were interested in overall net-
work activity, as opposed to activity at the level of organizational
dyads. A number of steps were taken in order to prepare the data
for correlation and regression analyses, which will be described in
the forthcoming paragraphs.

Due to the fact that QAP only allows for data to be entered in
matrix form, centrality scores for the seven types of interorga-
nizational collaboration were converted into difference matrices
prior to analysis. Difference matrices are created by calculating
the difference in scores between each organization and each other
organization in the network. As a result, if an organization has a
higher score than another organization, they will have a positive
value in the matrix and if an organization has a lower score than
another organization, they will have a negative value in the matrix.

As for the tie strength indicators, communication frequency
and trust scores were calculated by symmetrizing the data accord-
ing to the average rule, which takes the ratings provided by each
organization and the ratings other organizations provided for that
organization and creates an average of the two (Hanneman &
Riddle, 2005). In this way, both organizations’ subjective per-
spectives of communication frequency and trust were equally
accounted for. Informal relationships were examined by first
symmetrizing the data according to the maximum rule. Again, sym-
metrizing in this way assumes that all ties were reciprocated. After
symmetrizing, a summed matrix was created reflecting the total
number of types informal relationships (i.e., between zero and
three) each organization reported sharing with each organization
on the list, including friendships, former co-workers, and other
informal relationships. Centrality scores were then calculated for
the three types of tie strength. These scores represent an aggre-
gate of the tie strength scores each organization had with each
other organization. Finally, to make them suitable for QAP, cen-
trality scores for the tie strength indicators were converted into
difference matrices.

Because an organization’s level of involvement in and resources
for suicide prevention activities (including human capital and
financial resources) could influence the extent to which they collab-
orate with other organizations, four control variables were included
in the analyses: (1) total number of staff and volunteers, (2) total
number of staff and volunteers involved in suicide prevention, (3)
total number of funding sources for suicide prevention, and (4)
total number of services provided related to suicide prevention.
All control variables were also converted into difference matrices.

To recap, the outcome variables were the centrality scores
across the seven types of collaboration, the predictor variables
were the centrality scores for the three tie strength indicators

(communication frequency, trust, informal relationships), and the
four control variables were the totals as described above. All vari-
ables were converted into matrix form prior to conducting QAP
analyses.

Correlation analyses were run to assess the strength of associa-
tion between all study variables and to determine which control
variables to include in the regression models. Multiple regres-
sion models were then constructed for each outcome variable (i.e.,
for of the seven types of collaboration). In the first model for
each outcome variable, significantly correlated control variables
were entered. Then, significantly correlated tie strength indicators
(i.e., predictor variables) were entered, one at a time, in order of
decreasing correlation with the centrality scores, as has been done
in previous studies (Brewe, Kramer, & Sawtelle, 2012).

Models were then compared to determine the best fitting model
for each type of collaboration using z-tests to test the significance
of the difference between each set of predictors by comparing
their correlated correlations as described by Steiger (1980) and
Tabachnick and Fidell (2007). The difference between the correla-
tion of the outcome variable and first set of predictors (rya) and the
correlation of the outcome variable and the second set of predictors
(ryb) was compared to determine if there was a statistically signif-
icant difference between the two sets. Final models were selected
to make the best prediction for each outcome variable while using
the least number of control and predictor variables (Brewe et al.,
2012).

Results

A total of 37 of the 46 organizations invited (80.4%) completed
a survey. Participating organizations included representation from
mental health providers (n = 3), government/social services (n = 2),
education (n = 4), law enforcement (n = 6), religious organizations
(n = 3), and the non-profit sector (n = 19).

Density

Network density scores were calculated for all seven types of
collaboration (see Table 2). The highest density scores were found
for information sharing and sending and receiving referrals. There
were fewer connections in resource sharing and even fewer in
developing service infrastructure and coordinating training and
screening activities. Unconfirmed density scores were higher than
confirmed density scores across all seven collaborative domains.

Table 2
Confirmed and unconfirmed number of ties and density scores across seven types
of collaboration, Colorado community suicide prevention network.

Type of collaboration Confirmed Unconfirmed

Number
of ties

Density Number
of ties

Density

Information sharing 312 .23 704 .53
Resource sharing 144 .11 466 .35
Sending referrals 324 .24 588 .44
Receiving referrals 324 .24 588 .44
Developing service infrastructure 34 .03 234 .18
Coordinating training activities 56 .04 226 .17
Coordinating screening activities 38 .03 152 .11

Note. Number of organizations = 37. Density is the number of observed connections
between organizations in proportion to the total number of possible connections.
Density scores can range from 0 to 1, with a 0 indicating that none of the organi-
zations are connected to one another and a 1 indicating that all organizations are
connected to one another. In this case, density represents the extent to which orga-
nizations are collaborating with one another. Confirmed density scores are those
in which the presence of a relationship was indicated by both organizations, while
unconfirmed scores are those in which only one organization indicated having a
relationship with the other organization.
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Table 3
Centrality ranges, averages and standard deviations across seven types of collabo-
ration, Colorado community suicide prevention network.

Type of collaboration Range Average SD

Information sharing 4–32 19.03 7.60
Resource sharing 3–31 12.60 7.41
Developing service infrastructure 0–22 6.81 5.73
Sending referrals 2–34 19.08 7.60
Receiving referrals 2–34 19.08 7.60
Coordinating training activities 0–18 6.11 4.52
Coordinating screening activities 0–15 4.11 3.73

Note. Number of organizations = 37.

Centrality

Centrality scores for all seven types of collaboration were
computed for each organization. Mirroring the density scores,
higher averages for centrality were found in information shar-
ing and sending and receiving referrals, with much lower
averages in developing service infrastructure and coordinating
training and screening activities. See Table 3 for a summary
of centrality ranges and averages across the seven types of
collaboration.

Overall, there was a subset of organizations that was highly
connected and another group that consistently played a more
peripheral role in the network across the seven types of collabora-
tion. Generally, non-profits focused on mental health issues, mental
health providers and one government/social services organization
had the highest centrality scores, while religious organizations,
law enforcement, and non-profits targeting issues peripheral to
mental health (e.g., financial and housing services) had the lowest
centrality scores. For developing service infrastructure and coor-
dinating training and screening activities, there were a handful
of organizations with a centrality score of 0, indicating that those
organizations did not collaborate on those activities with any other
organizations in the network. See Fig. 1 for an example network
graph (often referred to as a sociogram) representing centrality
scores (indicated by node size) and organization type (indicated
by node shape) for the collaborative domain “coordinating training
activities.”

Tie strength

Average communication frequency scores ranged from 0.86 to
3.54 out of 6.00 (M = 2.17, SD = 0.68), indicating organizations typi-
cally reported communicating with one another approximately 1–3
times in a 3-month period. Average trust ratings ranged from 1.30
to 4.00 out of 6.00 (M = 2.73, SD = 0.61), suggesting organizations
typically rated their trust with other organizations as “slightly bet-
ter than average.” The total number of informal relationships for
each organization ranged from 2 to 47 (M = 18.49, SD = 11.39).

Control variables

Four control variables were included as follows: (1) total
number of staff and volunteers (range = 5–4650, M = 368.65,
SD = 825.52), (2) total number of staff and volunteers involved in
suicide prevention (range = 0–200, M = 38.92, SD = 55.97), (3) total
number of funding sources for suicide prevention (range = 0–9,
M = 3.68, SD = 2.60), and (4) total number of services related to sui-
cide prevention (range = 1–9, M = 4.81, SD = 2.32). Due to the wide
range of values for “total number of staff and volunteers,” this
variable was transformed prior to being included in analyses by
dividing the values by 100.

Correlation analysis

Correlation analyses were run to examine the associations
between all outcome, predictor and control variables. See Table 4
for correlation results across all study variables. Correlations
between centrality scores for the seven types of interorganizational
collaboration (outcome variables) and centrality scores for the
three strength indicators (predictor variables) ranged from .39 to
.88 and were all significant. Correlations between centrality scores
for the seven types of interorganizational collaboration and the four
control variables ranged between .02 to .62 and 10 were significant.
For information sharing, resource sharing, developing service infra-
structure, sending referrals and receiving referrals, “total number
of services related to suicide prevention” was the only significantly
correlated control variable. For coordinating training and screening

 = Non-profit 
 = Educatio n
 = Law enforcement
= Religio us orga nizat ion
= Mental health provider
= Government/social s ervices 

Key 

Fig. 1. Example network graph for the collaborative domain “coordinating training activities.” Centrality scores are represented by node size, with larger sizes reflecting
higher scores. Organization type is represented by node shape (see key).
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activities, “total number of staff and volunteers involved in suicide
prevention” was also significantly correlated, and for coordinat-
ing training activities “total number of funding sources for suicide
prevention” was significantly correlated as well. The control vari-
able “total number of staff and volunteers” was not significantly
correlated to any of the outcome variables, and was therefore not
included in the regression analyses.

Regression analysis

Based on the results of the correlation analyses, a series of
regression models was specified for each type of collaboration.
Again, significantly correlated control variables were entered in the
first model, and significantly correlated tie strength indicators were
entered in subsequent models one at a time in order of decreasing
correlation with the outcome variable. Next, z-test model compar-
isons were conducted to determine the best fitting model for each
outcome variable.

For all outcome variables, best fitting models included a com-
bination of control and predictor variables, and accounted for
between 56% and 78% of the variance in interorganizational col-
laboration. For information sharing, resource sharing, developing
service infrastructure, sending referrals, and receiving referrals,
the control variable “total number of services related to suicide
prevention” and trust comprised the best fitting models. For coordi-
nating training activities, the three significantly correlated control
variables and communication frequency comprised the best fitting
model, and for coordinating screening activities the two signifi-
cantly correlated control variables and trust comprised the best
fitting model. Z-test model comparisons revealed that adding a sec-
ond predictor variable did not significantly increase the variance
explained in any of the models. The results of the best-fitting and
alternative regression models are summarized in Table 5.

Discussion

The present study serves as an initial step toward acquiring a
more objective and comprehensive view of the nature of interor-
ganizational relationships in a community suicide prevention
network. In answering the first research question, density scores
revealed that organizations were more highly connected in terms of
sharing information and resources and sending and receiving refer-
rals, and less connected in developing service infrastructure and
coordinating training and screening activities, which is consistent
with the results of previous network studies addressing different
types of networks (Fried, Johnsen, Starrett, Calloway, & Morrissey,
1998; Luque et al., 2010; Provan, Harvey, et al., 2005). Overall, there
were higher unconfirmed density scores than confirmed density
scores. In other words, there were more cases in which one orga-
nization indicated having a collaborative relationship with another
organization that did not confirm sharing the same relationship
(unconfirmed ties) than there were cases in which the presence of a
relationship was confirmed by both organizations (confirmed ties).
This difference could suggest that the connections between orga-
nizations were too weak to be recognized by both parties (Provan,
Harvey, et al., 2005).

Centrality analyses helped to identify the extent to which
organizations varied in their level of collaboration with other
organizations in the network. Across all seven types of collabora-
tion, there was a subset of organizations that was well connected
(primarily non-profits focused on mental health issues, mental
health providers and government/social services organizations)
and another group of organizations that consistently played a more
peripheral role in the network (mainly religious organizations, law
enforcement, and non-profits targeting issues other than mental
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Table 5
Best-fitting and alternative regression models for each type of collaboration, Colorado community suicide prevention network.

Outcome Model R2 Variables in model (ˇ)

Information sharing 1 0.24** Services (ˇ = .49**)
2 0.78*** Services (ˇ = .09), trust (ˇ = .84***)
3 0.78*** Services (ˇ = .09), trust (ˇ = 1.10**), comm (ˇ = −.27)

Resource sharing 1 0.20** Services (ˇ = .44**)
2 0.61*** Services (ˇ = .09), trust (ˇ = .73***)
3 0.61*** Services (ˇ = .09), trust (ˇ = .66), comm (ˇ = .07)

DSI 1 0.22** Services (ˇ = .46**)
2 0.56*** Services (ˇ = .14), trust (ˇ = .67***)
3 0.56*** Services (ˇ = .14), trust (ˇ = .56), comm (ˇ = .11)

Sending referrals 1 0.19** Services (ˇ = 44**)
2 0.74*** Services (ˇ = .04), trust (ˇ = .84***)
3 0.74*** Services (ˇ = .04), trust (ˇ = .79*), comm (ˇ = .05)

Receiving referrals 1 0.19** Services (ˇ = 44**)
2 0.74*** Services (ˇ = .04), trust (ˇ = .84***)
3 0.74*** Services (ˇ = .04), trust (ˇ = .79*), comm (ˇ = .05)

Coordinate training 1 0.40*** Services (ˇ = .32*), SP S&V (ˇ = .32*), funding (ˇ = .21)
2 0.61*** Services (ˇ = .11), SP S&V (ˇ = .23*), funding (ˇ = .20*), comm (ˇ = .53***)
3 0.61*** Services (ˇ = .10), SP S&V (ˇ = .26*), funding (ˇ = .19*), comm (ˇ = .21), trust (ˇ = .33)

Coordinate screening 1 0.46*** Services (ˇ = .33*), SP S&V (ˇ = .44**)
2 0.70*** Services (ˇ = .09), SP S&V (ˇ = .39**), trust (ˇ = .57***)
3 0.71*** Services (ˇ = .08), SP S&V (ˇ = .42***), trust (ˇ = .90*), comm (ˇ = −.34)

Note. Number of organizations = 37. Model numbers reflect the number of variables contained in each step. First, all significantly correlated control variables were added in
Model 1. Then, significantly correlated predictor variables were added in decreasing correlation strength. Z-tests were run to select the best model for each outcome variable
while using the least number of variables. Best-fitting models are bolded and alternative models are in plain font. Comm, communication frequency; Funding, total number
of funding sources for suicide prevention; Services, total number of services related to suicide prevention; SP S&V, staff and volunteers involved in suicide prevention; ˇ,
unstandardized regression coefficient.

* p < .05.
** p < .01.

*** p < .001.

health), indicating that there were differing levels of connectivity
and influence among the organizations in the network.

Taken together, these descriptive findings may provide useful
capacity building insights for members of the suicide prevention
network by simultaneously revealing collaborative strengths as
well as opportunities for improvement. For instance, an examina-
tion of density scores across different types of collaboration can
facilitate discussion regarding which areas are most important to
strengthen to optimize network effectiveness. Additionally, cen-
trality scores may help to identify organizations playing a more
peripheral role in the network that may be underutilized resources
in the community, and strategies can be developed to increase
the participation of these organizations. On the other hand, orga-
nizations that are more highly connected can be supported and
encouraged to continue establishing and sustaining collaborative
bonds with other organizations. The results from the present study
were shared with participating organizations and used to facilitate
action planning in order to close gaps and reduce service redun-
dancies and, ultimately, to provide more accessible and consistent
care to those in need.

This study also offers a novel understanding of how tie strength
indicators operate as determinants of interorganizational collab-
oration. Previous research has demonstrated that strong ties—in
the form of frequent communication, high trust, and the presence
of informal relationships—have been associated with enhanced
interorganizational collaboration (e.g., communication frequency,
Green et al., 2008; trust, Provan et al., 2004; informal relationships,
Pina-Stranger & Lazega, 2011). However, the extent to which these
indicators of tie strength are associated with diverse types of collab-
orative relationships has been minimally explored. Of the three tie
strength indicators, trust was the most prominent predictor vari-
able in the best fitting models. The only exception was the finding
that communication frequency was in the best fitting model for

coordinating training activities. However, it is important to note
the possibility that these findings may have been conflated due
to the high correlation (r = .97, p < .001) between trust and com-
munication frequency. In fact, although trust was often the most
highly correlated with the outcome variables (and thus was the
first predictor variable added to the models), the correlation was
only slightly higher than that between communication frequency
and the outcome variables.

Overall, it seems that the best way an organization can work
to enhance collaboration with other organizations is by working
to increase communication frequency and develop more trusting
relationships with other organizations. A number of strategies can
be implemented to enhance interorganizational trust. For instance,
efforts can be made to promote awareness of positive outcomes
resulting from collaborative ventures while highlighting the influ-
ential role of the integrity and ability of the organizations involved
(Lee et al., 2012; Soesters & van Iterson, 2002). Trust among
organizations from different sectors can also be fostered through
identification of shared values and concerns, common interests and
goals and ways in which collaboration is likely to lead to mutual
benefit (Lee et al., 2012).

One of the primary limitations of this study, common to the
methods of social network analysis, is that not all of the community
organizations identified as part of the suicide prevention network
completed a survey. There is also the possibility that relevant orga-
nizations were missed when the initial list was generated. Another
limitation is the inclusion of only two individuals from each orga-
nization; if more staff from the organizations had been surveyed,
the trustworthiness of the data would be strengthened. In addition,
there may be other types of collaboration and types of tie strength
that are influential within a suicide prevention network that were
not included in the present study. Future research should inves-
tigate if other variables influence collaboration within a suicide
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prevention network. Future research should also explore the direc-
tionality of the relationships between collaboration and tie strength
by using longitudinal data collection methods. Finally, it is also
important to examine the link between interorganizational collab-
oration and client outcomes (i.e., the actual impact on suicidality;
Fried et al., 1998). Only when client outcomes are considered, can
the true impact of interorganizational collaboration be evaluated.
Of course, cost effectiveness of the network should be evaluated as
well (Provan & Milward, 2001).

In an environment of scarce resources for mental health ser-
vices, it is increasingly important for community organizations to
develop strong collaborative relationships in order to build capacity
and provide an integrated system of care to serve at-risk individ-
uals. Future research is required to better understand the barriers to
and facilitators of interorganizational collaboration with the goal of
strengthening community safety nets that aim to prevent suicide.
In addition to providing new insights regarding the structural and
relational aspects of a network of organizations involved in suicide
prevention, this study may also serve as a model for research to
better understand networks within other community psychosocial
health settings.
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a b s t r a c t

The Family Violence Councils (FVC) are collaborative settings that bring together various organizations
involved in the systems response to family violence. Social network analysis (SNA) is a technique that
allows one to assess the connections between members (e.g., agencies) within a particular bounded
network (Scott, 1991) and is well-suited to the study of councils. Centrality measures in SNA indicate
which members in the network are central and prominent players in the setting, and therefore might be
critical to engage in change efforts. The current study applied three centrality measures in five councils
to identify consistent patterns regarding which organizations tend to be most central in the exchange
of information among agencies responding to family violence. Further, the study examined whether and
which type of centrality was related to the degree to which a given organization’s policy and practices
were influenced by council efforts. The study found domestic violence programs were significantly more
likely to emerge as central in these settings. The study also found a relationship between an organization’s
centrality and perceived shifts in its policy and practices. However, only one type of centrality measure,
namely closeness centrality, emerged as significantly predicting outcomes of interest when all three were
examined simultaneously. The implications of these findings for research and practice will be discussed.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Las medidas de centralidad en la identificación de las partes interesadas en los
Consejos de Violencia Familiar

Palabras clave:
Análisis de redes sociales
Medidas de centralidad
Contextos de colaboración

r e s u m e n

Los Consejos de Violencia Familiar (Family Violence Councils, FVC) son espacios de colaboración que reú-
nen a diversas organizaciones que participan en el sistema de respuesta a la violencia familiar. El análisis
de redes sociales (ARS) es una técnica que permite evaluar las conexiones entre los miembros de una
red concreta (por ejemplo, agencias de servicios) (Scott, 1991) y es muy adecuada para el estudio de los
consejos. Las medidas de centralidad en ARS indican qué miembros de la red son centrales y prominentes
en un contexto determinado, y por tanto puede ser fundamental implicarlos en los esfuerzos de cambio.
En este estudio aplicamos tres medidas de centralidad en cinco consejos, para identificar patrones consis-
tentes en el intercambio de información entre las entidades que intervienen contra la violencia familiar.
Además, con esta investigación examinamos si la centralidad se relaciona con el grado en que las políticas
y las prácticas de una organización determinada fueron influenciadas por los esfuerzos del consejo. Los
programas de violencia doméstica eran con mayor probabilidad centrales en los contextos analizados.
También encontramos una relación entre la centralidad de la organización y los cambios percibidos en su
política y sus prácticas. Sin embargo, sólo un tipo de medida de centralidad, concretamente la cercanía
(closeness), predijo los resultados de interés cuando se tuvieron en cuenta las tres simultáneamente. Se
discuten las implicaciones de estos hallazgos para la investigación y la práctica.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Collaboratives are popular structures formed to address sys-
tems change in response to various social issues (e.g., domestic
violence, child welfare services, juvenile delinquency, commu-
nity health; Berkowitz, 2001). Collaboratives include coordinating
councils, community-based coalitions, and interagency teams
(herein referred to as councils; Allen, Watt, & Hess, 2008;
Berkowitz, 2001; Wolff, 2001) and typically bring together vari-
ous stakeholders to promote an integrated response to complex
issues. Frequently, interagency coordination is the specific method
encouraged to produce such an integrated response across orga-
nizational boundaries (Alter, 1990). That is, councils encourage
multiple organizations to work together as part of a coordinated
whole by, for example, exchanging information, making referrals
to one another, and sharing resources (e.g., Foster-Fishman, Salem,
Allen, and Fahrbach, 2001; Himmelman, 2002). Given the emphasis
on interagency coordination, social network analysis (SNA) pro-
vides a potent tool for examining such connectivity.

The current study explores the use of a specific class of network
indices, centrality indices, to examine the nature of interagency
coordination in the form of information exchange, as well as the
role that specific organizational types play in encouraging such
exchange. Examining centrality can provide a picture of the specific
roles organizations take within inter-organizational collaborative
networks. Each approach to centrality has a different theoretical
framework for determining centrality: degree centrality is based
on social capital theories (e.g., Mandarano, 2007), betweenness
centrality is based largely on brokering theories (Burt, 1995), and
closeness centrality has yet to be theoretically explored, but has
been most closely associated with the speed of diffusion of infor-
mation (Freeman, 1979). The former centrality measures have been
explored at the individual and organizational levels, while close-
ness has been examined primarily at the individual level. Yet,
it is not clear which of these is most relevant to the study of
collaborative phenomenon. Examining centrality in councils, and
the theories behind each type, expands the current literature on
network structures by contributing to theories of centrality in col-
laborative settings. Further, the current study examines how and
to what extent each centrality measure is related to the degree to
which a given organization’s policy and practices are influenced
by council efforts (in terms of perceived changes in policy and
practice).

The case of Family Violence Councils (FVC)

The current study focused on Family Violence Councils (FVC;
herein referred to as FVC or councils). These councils are formed to
improve the systems response to family violence by encouraging
interagency linkages between domestic violence service providers
and criminal justice agencies, in particular. The FVC are organized
by judicial circuits in the State. Judicial circuits are regions orga-
nized by the State court system and typically include multiple
counties. Thus, the FVC in the current study have strong ties to
the judicial system and are typically chaired by Chief Judges of
the circuit or their appointees. The local FVCs in the circuit get
funding and technical assistance from the State Family Violence
Coordinating Council and its state staff. Each local FVC attempts to
engage the various organizations in the circuit (both within and
across counties) that are involved in the systems response to fam-
ily violence. These organizations include, for example, domestic
violence shelters, batterer’s intervention programs, child welfare
agencies, law enforcement, probation, and courts. As their name
would imply, the councils aim to increase interagency coordination
in their response to family violence. This includes not only working
in a more coordinated fashion, but informing and shaping inter-
and intra-organizational practices through collaborative work. For

example, FVCs have created protocols to enhance the response to
elder abuse by including the perspectives of multiple constituen-
cies including elder care services, law enforcement, and domestic
violence advocates. Each brings a unique perspective that shapes
not only new protocols for their own organizations, but potentially
for the protocols and practices of other partners (e.g., advocates
shaping law enforcement practices).

In a given circuit, some of the critical responding organizations
are active members in the council, some are peripherally involved
in the council, and some are non-members, or not actively involved
in council efforts. The active member organizations may be partic-
ularly important for a given local FVCs efforts, because they are
likely to be better connected with other organizations than are
more peripheral members or non-members (Allen, 2005). There-
fore, identifying those agencies within a network that are both
active and central members in the network may reveal the specific
nature of the diffusion of new knowledge or innovation throughout
the network. Further, identifying which organizations are central
using different criteria of centrality will allow a comparison of cen-
trality types by examining whether similar organizations emerge
as central in each type. Finally, examining multiple centrality types
allows for a study of how they are related to the degree to which
organizations adapt changes because of council efforts.

Social network analysis

Social network analysis (SNA) is a technique that allows one to
assess the linkages between members within a particular bounded
network (i.e., network with a clearly defined set of members; Scott,
1991). SNA is well suited to the study of councils because it has a
variety of tools that can be used to assess interagency linkages,
including, for example, information exchanges, and the relation-
ships between members in a setting of interest. One set of tools is
the indices of network centrality, or metrics that capture the extent
to which an actor in the network is connected to other actors in the
network. In this study, settings refer to given networks of councils,
and actors refer to the organizations that are part of the council
networks.

Centrality measures

Centrality is an important structural attribute of social networks.
It is related to other group properties and processes (Freeman,
1979), including, for example, which member in the group has
access to more information. Borgatti, Mehra, Brass, and Labianca
(2009) in a recent review of network theory and literature state
that a “fundamental axiom” in network research is that an actor’s
(or node in network language) position in the network determines
in part the opportunities and constraints the actor encounters, “and
in this way plays an important role in a node’s outcomes” (p. 894).
An organization’s power is then a result of the power of all other
organizations in the network, and the organization can be affected
by changes in the network far away from it (Borgatti et al., 2009).
Thus, the more central an organization is the more powerful or
influential its position in the network is, or the more central an orga-
nization the better positioned it is to be influenced by the efforts of
the collaborative network.

The current study will apply three different types of centrality
measures, degree, betweenness, and closeness, in five coordinating
councils to identify patterns regarding which organizations tend to
be most central in the networks and to examine how these are sim-
ilar and/or different based on the particular measure of centrality.
Identifying central organizations may reveal which organizations
need to be engaged to most effectively diffuse information and
knowledge among such organizations.
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Fig. 1. (a) Degree centrality. Organization A has highest degree centrality. (b)
Betweenness centrality. Organization A has highest betweenness centrality. (c)
Closeness centrality. Organization A has highest closeness centrality.

Degree centrality

The three most common conceptualizations of centrality were
described by Freeman (1979) in his seminal paper. The first is
“degree centrality”. In these settings, the degree of a particular
organization is the number of other organizations it is adjacent to
or in direct contact with (Freeman, 1979; See Fig. 1a). For com-
munication networks, organizations with high degree centrality
have high visibility or “potential for activity” (Freeman, 1979).
Information exchange networks can be conceptualized as commu-
nication networks. An organization that has high degree centrality
has access to a lot of direct information because it has direct contact
with many other organizations. Thus, this organization may be “in
the know” by virtue of these ties.

In terms of interagency coordination, organizations with high
degree centrality might be critical for access to information or
other resources in the field of interest since they are likely to be
the most well informed because of their extensive connections
and relationships with other organizations. To illustrate, in a
social network analysis of social capital in collaborative planning
settings, Mandarano (2007) examined degree centrality as an
indicator of each actor’s social capital. The study examined a

regional collaborative environmental partnership and found that
the United States Environmental Protection Agency (US EPA), along
with other governmental agencies, consistently emerged as the
central organization across different types of exchange networks.
Mandarano (2007) suggests this information can be used to
illustrate gaps in resource and funds exchange networks to revisit
activities to bridge those gaps (in this case with non-governmental
agencies). Such an approach could be used with the FVCs to
identify organizations that have the most access to information
in the network by means of their extensive connections with
others.

Betweenness centrality

The second type of centrality that Freeman (1979) describes is
“betweenness centrality”. The betweenness centrality of a given
organization is the frequency with which the organization falls in
between pairs of other organizations on their geodesic distances
(i.e., shortest distance between two organizations). Organizations
with high betweenness centrality are seen as powerful brokers in
a network because they have the potential to cut other organiza-
tions’ information sources (Freeman, 1979). However, in the study
of councils, another way to think about an organization with high
betweenness centrality is as an organization that has the poten-
tial for bringing together organizations that would otherwise not
be in contact and therefore as bridges or connectors of agencies
(see Fig. 1b). By examining betweenness centrality in collaborative
settings, it is possible to identify organizations that might serve
as “information brokers” that connect various stakeholders and
therefore increase interagency coordination.

For example, Berardo (2009) examined U.S. estuaries and found
that for complex interagency teams, such as the estuary sett-
ings, it might be more cost effective to increase the connections
between various stakeholders through other central organizations
rather than create a densely connected team overall. The estu-
ary settings are similar to the FVC in that they both are created
to bring together various governmental and non-governmental
organizations to address a common concern. Given this similar-
ity, betweeneness centrality may be an important component of
efficiency in communication in the FVC networks by creating hubs
of information exchange.

Closeness centrality

The last notion of centrality Freeman (1979) describes is “close-
ness centrality”, which measures how close an organization is to all
other organizations (i.e., how many lines does it take to connect a
given organization to all of the other organizations in the network,
on average?). Closeness centrality is also related to control of infor-
mation but in a different way than betweenness. An organization is
central to the extent it can avoid being controlled by others because
it is so closely connected to many organizations and therefore not
dependent on any single organization to be linked to a network;
it illustrates the importance of interdependency in networks. The
more organizations Organization A is connected with, the more
sources of information it will have, and the better informed it will
be (see Fig. 1c). Organizations that have low closeness centrality are
in a vulnerable position to not be well informed because they are
not well connected to other organizations. The organization that is
most central using this measure is the one to target if one wants to
minimize the cost and time for communicating to all other points
(Freeman, 1979). When considering interagency coordination, this
may be particularly valuable because identifying the central orga-
nization that needs to be engaged for the timely dissemination
of information might be critical for effective coordination efforts.
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This is particularly true when a given organization is critical to the
effective implementation of a given effort.

Centrality and council influence

It is also important to understand how centrality relates to the
degree to which given organizations are affected by council efforts
to produce change. That is, how likely an organization is to benefit
from collaboration may depend on its position in the collaborative
network (Borgatti et al., 2009). FVCs are particularly concerned with
stimulating policy and practice changes in the network of organi-
zations responding to family violence. This follows an emphasis on
producing changes “in the text” that govern the response of front-
line providers (Pence, 1999). The extent to which an organization
is centrally located in a network may make it more susceptible to
influence via council efforts. That is, the organizations that are cen-
trally located, and thus have access to information and resources
in the collaborative network, are better poised to make informed
changes to their policy and practice in response to FVC efforts.
Those that are less central may be less subject to influence because
they are not well connected to the core of information exchange
occurring in the network. Further, different types of centrality may
function differently in relationship to organizational change in pol-
icy and practice.

Current study

The current study, therefore, examines three actor centrali-
ties (i.e., degree, betweenness, and closeness) in the information
exchange networks of five Family Violence Councils to identify the
key players in those networks. While exchange of information is a
key aspect of coordination, very few studies have examined which
organizations, or organization types, are central in information
exchange networks among the member organizations of collab-
orative settings. By identifying possible organizations that are key
players in information exchange networks, the current study aims
to identify organizations that are critical to engage for effective
diffusion of knowledge and coordination efforts in collaborative
settings, such as Family Violence Councils. Further, although pre-
vious studies have utilized one or more types of centrality in their
methods, no study to date has looked at the three primary types of
centrality (i.e., degree, betweenness, and closeness) in information
exchange networks in the same setting and across five such sett-
ings. The comparison of multiple settings within the current study
allows for greater generalizability, while the use of multiple meas-
ures of centrality yields results that have the potential to lead to a
more nuanced understanding of information exchange and the role
of centrality in collaborative settings.

Finally, the current study examines how centrality is related to
the extent to which given organizations have been influenced (in
terms of perceived change in policy and practice) by FVC efforts.
Given the goal of councils to facilitate such organizational change,
the current study examines the relationship between centrality and
peer-ratings of an organization’s shifts in practice and policy as a
result of council efforts. This allows for an examination of the extent
to which centrality – in its different forms – is related to the degree
to which organizations are affected by the systems change work of
FVCs.

Research questions

The current study examines three questions. First, which organi-
zations emerge as central in FVCs (e.g., domestic violence programs,
law enforcement, courts) based on each type of centrality? Second,
which centrality type has the most predictive value regarding other

desired outcomes for councils? Lastly, using the information from
the first two questions, which type of centrality is important for
outcomes of interest in collaborative settings.

Method

The current study was part of a larger study on the FVCs in the
state. For this study, five representative and exemplar local FVCs
from the state were chosen. These sites were chosen based on (a)
geographic representativeness (i.e., different locations throughout
the state; with different compositions in terms of urban, sub-
urban and rural counties), (b) structural make-up (FVCs vary in
terms of their subcommittee structure being aligned with sub-
stantive issues, like law enforcement response, that are circuit
wide and span multiple counties or subcommittees that focus on
the response to family violence within given counties), and (c)
being generally viewed as settings that have had some important
successes. General descriptive information about the five circuits
examined in this study is presented in Table 1. Since the net-
work survey was only sent to members of local FVCs, only member
response rates could be calculated (i.e., nonmember response rates
were zero, by design). However, to reflect a complete network for a
given FVC (i.e., one that had all of the key responding agencies), net-
work rosters had both member and non-member organizations on
them (see below). Member response rate was calculated by dividing
the number of responding organizations by the number of member
organizations on the network roster. For the five sites examined in
this study, member response rates ranged from 42.4% to 70.6% (see
Table 1). This is a typical range for survey data gathered via mail
(see Anseel, Lievens, Schollaert, & Choragwicka, 2010).

Network bounding

To conduct network analysis a variety of methodological deci-
sions must be made. The first of these is how to “bound” the
network, or choose which actors should be included in the net-
work roster. Each judicial circuit constituted a separate and unique
network of organizations responding to intimate partner violence,
including organizations at the circuit (i.e., courts, domestic vio-
lence shelter programs), county (sheriff’s office, state’s attorney)
and local (e.g., municipal police, local agencies) levels. For the pur-
pose of this study, in a given circuit all domestic violence programs
(DV), batterer’s intervention programs (BI), courts (C), probation
departments (P), sheriff’s offices (LE), State’s Attorneys (SA), and
police departments (LE) were included.1 It is important to note that
in each circuit, not all relevant agencies were current council mem-
bers or affiliates. Thus, the network list (or roster) used to survey
potential affiliates within each circuit was formed in a two-stage
process. First, all relevant agencies that were included in councils’
membership lists were included on the survey roster. Second, any
agencies not included as council affiliates, but that played a role
in the criminal justice response to intimate partner violence were
added (e.g., circuit clerk, states attorney). Resultant network survey
rosters included all agencies that could be involved in a coordi-
nated response to intimate partner violence, some of which were

1 For circuits that were large and had numerous police departments, a random
sample of departments was included in its network roster. This was important
because we wanted to ensure that at least one city police department was included
in the network list for each county in a judicial circuit. Therefore, we compiled a
list of all city police departments for each county of each circuit. For each county,
we used a random number generator to pick one random city police department
that was not part of council membership. In most cases, this resulted in adding as
many random police departments as there were counties in a Circuit. Using random
sampling in this fashion was critical given that some network lists would be unduly
large if all non-member municipal law enforcement agencies were included.
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Table 1
Description of circuits.

Site Square miles Number of
counties

Council structure Total number of
organizations

Number of member
organizations

Percent of member
organizations that
responded

Circuit A 1123 2 Primarily focused on one county 24 17 70.6%
Circuit B 3946 6 Circuit wide 75 19 63.2%
Circuit C 1482 3 Mix of circuit and county level organization 35 19 57.9%
Circuit D 4812 12 Circuit wide 89 59 42.4%
Circuit E 5446 9 Circuit wide 73 50 54%

members and some of which had no council affiliation (i.e., non-
members). Even though only committee member agencies were
asked to respond to the survey, the inclusion of both member and
non-member agencies’ names on the network roster was useful
given the aim was to assess member organizations’ connections
with one another and with non-member agencies within their Cir-
cuit networks. This allowed us to begin to establish patterns of
interaction among the full network of responders and to examine
their exchange of information in light of council membership.

Measures

Exchange of information

Members were surveyed regarding their contact with all of the
agencies identified as part of the network. Specifically, respon-
dents were asked to report how often they exchanged information
with each organization in their Circuit’s network list (using a
six-point Likert-type scale; 1 = never, 2 = once/year, 3 = twice/year,
4 = monthly, 5 = weekly, 6 = daily; these value were recoded from
0 to 5 for all subsequent network analyses). Respondents also had
the option of checking a “no knowledge of, contact with or opin-
ions about” box for each organization. Each organization was listed
in a separate row on the survey, and respondents considered the
full set of ties for each organization listed in the network roster.
The membership status of organizations was not indicated in the
roster. If a respondent had checked the “no knowledge of, contact
with or opinions about” box for an organization, the exchange of
information tie was coded as “never”.

Peer ratings of organizational change as a result of council efforts

For each organization in the roster, respondents were also asked
to rate the degree to which they perceived that membership in
the council had (a) changed policy and procedure within the orga-
nization and (b) changed the practices of the organization (using
a four-point Liker-type scale; 1 = not at all, 4 = a lot, and 7 = don’t
know). If a respondent had checked the “no knowledge of, contact
with or opinions about” box for an organization, the two percep-
tual variables (i.e., changes in policy and procedure and changes
in practices) were coded as missing. Thus, the resultant score is a
peer rating, generated by respondents who have at least some con-
tact or knowledge of the target agency. Given the high correlation
between the two dependent variables (r = 0.961), they were com-
bined by taking the mean of the two variables for all subsequent
analyses.

Member status

A membership variable was created with 1 = member and
0 = non member, and each organization was categorized on this
variable. This variable was created to include in subsequent regres-
sion analyses, given that an organization’s membership in an FVC
makes it more susceptible to influence by the FVC when compared
to non-members.

Sector

A sector variable was created to indicate which system (or
sector) in the response to intimate partner violence an organi-
zation belonged to. The possible values for this variable were
1 = domestic violence (DV) program, 2 = batterer’s intervention
program, 3 = law enforcement, 4 = court, 5 = probation, 6 = state’s
attorney, and 7 = Department of Children and Family Services
(DCFS). Each organization was categorized on this variable. After
the initial categorization, the sector variable was recoded into six
dummy coded variables with domestic violence program being the
referent group.

Procedures

Responses regarding the exchange of information across agen-
cies were used to calculate the three different types of node
centrality (i.e., degree, betweenness, and closeness). Network tie
data were gathered at the level of individual council members, who
responded as representatives of their respective agencies. To form a
network matrix at the organizational level, the individual member-
level database was aggregated to the organizational level. If a single
organization had more than one respondent, then the mean score
of multiple respondents’ scores within that organization was used
to compute one score for the whole organization. In the aggre-
gate network matrix, a row was included for each organization on
the survey roster, including organizations from which we did not
receive a survey response.

Analyses

UCINET software (Borgatti, Everett, & Freeman, 2002) was used
for all social network analyses. Given that social network analysis
software requires a complete matrix (i.e., a perfect square matrix
of actors X actors), missing data were replaced with 0 s (“no tie”).
However, in subsequent steps we used unconfirmed ties (i.e., where
contact between two agencies is established if either one reports a
connection; so if a survey respondent indicated having a tie with a
survey nonrespondent, then we took the respondent’s word that a
tie existed), and exchanges were indicated based on either orga-
nization in a given dyad indicating they had contact.2 Thus, in
situations where no data were available contact could be estab-
lished based on the report of only one organization within a given
dyad.

To calculate unconfirmed ties, the matrix was made symmet-
ric using the maximum of the two data points generated by any
two organizations within the network. The matrix was also made

2 For example, person 1 from Organization A reports exchange of information
with Organization B. However, person 2 from Organization B indicates no contact
with Organization A. To reflect the most comprehensive exchange of information
between Organization A and B, one has to consider person 1’s unconfirmed tie. This
is a common approach when key informants are utilized to establish ties between
agencies (see Foster-Fishman et al., (2001) for an application of this approach).
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dichotomous so that ties indicating any contact (i.e., at least annual
contact) received a “1” and no contact received a “0”. Once the sym-
metric and dichotomous matrices for each council were uploaded
to UCINET, the three centrality measures were calculated for each
council’s network.3

Regression analyses were done to see the relationship between
the centrality measures and the combined perceptual variable
regarding perceived changes in policy and practice due to mem-
bership in the council, while controlling for the effects of the circuit
size on centrality. To control for circuit size, four dummy coded
variables were created for Circuit A–Circuit D, with Circuit E being
the referent group. These four dummy variables were entered in all
regression analyses as control variables. Four separate hierarchical
regression analyses were done. Three of these had an organization’s
membership status and the four dummy coded circuit variables
as control variables, one of the centrality measures (i.e., degree,
betweenness, and closeness) as predictor variables, and the com-
bined perceptual variable (i.e., perceived changes in policy and
practice) as a criterion variable. The other hierarchical regression
analyses had an organization’s membership status and the four
dummy coded circuit variables as control variables, all three cen-
trality measures as predictor variables, and the perceptual variable
as a criterion variable. Additionally, three more hierarchical regres-
sion analyses were done to see if there was a relationship between
organization type (i.e., sector) and centrality. For these analyses,
the four dummy coded circuit variables were the control variables,
the six dummy coded sector variables were the predictor variables,
and one of the centrality measures (i.e., degree, betweenness, and
closeness) was the criterion variable.

Results

Freeman’s degree centrality

Freeman’s degree centrality was calculated on the complete net-
work across all five circuits. The three most central organizations
in each circuit are given in Table 2. As can be seen from the table,
a domestic violence program emerged as a central organization in
all sites except Circuit B, indicating that in most Circuits, Domestic
Violence Programs tended to have more direct connections with
other organizations in their networks. However, it is important
to note that Domestic Violence Programs were not the most cen-
tral organizations in every circuit. Law enforcement organizations,
namely Local Police Departments, State Police, and County Sheriff’s
Departments, were also highly central.

Freeman’s betweenness centrality

For Freeman’s betweenness centrality, again the complete net-
work was examined for the five circuits and the results are given
in Table 2. Most of the same organizations emerged as central
using the betweenness index as those using the degree centrality
index. It is important to note that more Domestic Violence Pro-
grams emerged as central using the betweenness index than the
degree index, indicating that Domestic Violence Programs are even
more important as bridges between otherwise unconnected orga-
nizations in the network. However, Domestic Violence Programs
are still not central in Circuit B.

3 For those networks that had isolates (i.e., organizations that had no connec-
tions with any other organizations in their network), just the connected network
was extracted from the overall network to measure closeness centrality since this
measure of centrality can only be calculated on connected networks. The other
two indices of centrality (i.e., degree and betweenness) were calculated on the full
network for each council.

Freeman’s closeness centrality

Circuit D had isolates (i.e., organizations that were not con-
nected to any other organizations in the network) in its network,
and therefore the closeness centrality could not be calculated for
its complete network. Therefore, the main component, or the con-
nected network, was extracted from the complete network and the
closeness centrality analyses were only done on the main compo-
nent for Circuit D. For the other four circuits, the closeness centrality
analyses were done on the complete network, and the results are
presented in Table 2. Again, the only change between the degree
centrality table and the closeness centrality table is in favor of a
Domestic Violence Program, illustrating that Domestic Violence
Programs are also closely connected, in addition to being connected
to many other organizations in their networks. This phenomenon
is a result of the strong correlation between the various types of
centrality in this sample, and suggests that even though other orga-
nizations might have to rely on Domestic Violence Programs for
access to information in their networks, Domestic Violence Pro-
grams are fairly independent (i.e., they do not have to rely on others
for information), thus making them less vulnerable to being cut-off
from access to information.

Centrality and council influence

All regression analyses were significant (p < 0.01), even after
controlling for circuit size and membership. For analyses with peer-
ratings of changes in policy and procedures as the criterion variable,
the degree centrality coefficient (ˇ = 0.306, t(292) = 5.126, p = .000),
the betweenness centrality coefficient (ˇ = 0.148, t(292) = 3.016,
p = .003), and the closeness centrality coefficient (ˇ = 0.364,
t(291) = 6.209, p = .000) were all significant. However, when all
three centrality measures were entered together as predictor
variables, only closeness centrality was significant (ˇ = 0.597,
t(291) = 3.754, p = .000; see Table 3). The probable reason for degree
centrality and betweenness centrality no longer being significant
predictors of the outcome variables when examined concurrently
with closeness centrality is the high correlation between the three
centrality indices (see Table 4). When all three are examined
simultaneously, only the centrality index accounting for the most
variance (i.e., closeness centrality) emerges as a significant predic-
tor.

To examine whether a particular organization type (i.e., sector)
was more likely to be central, three hierarchical regression anal-
yses were done with dummy coded circuit variables as control
variables, dummy coded sector variables as the predictor variables,
and each of the three centrality indices as the criterion variable (see
Tables 5–7). For degree centrality and closeness centrality, four of
the six sector regression coefficients were significant. Except for
State’s Attorney and DCFS, all the other sectors were significantly
less likely to be central using these two indices than domes-
tic violence programs (i.e., the referent group). For betweenness
centrality, only the DCFS coefficient was not significant, meaning
all the other sectors were less likely to be central than domes-
tic violence programs. One of the reasons that DCFS and State’s
Attorney comparisons with domestic violence are not significant
might be that there are significantly fewer organizations in these
two sectors than in the domestic violence program sector. For
example, every circuit only has one DCFS, making the total num-
ber of DCFS agencies in the sample five. Therefore, even if only
one DCFS agency emerged as central in the sample (i.e., Circuit
D), then DCFS is disproportionately represented as central in the
sample. These results indicate that, overall, domestic violence pro-
grams are more likely to be central players in Family Violence
Councils.
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Table 2
Central organizations by centrality type.

Circuit Centrality type 1st central organization 2nd central organization 3rd central organization

Circuit A Degree Domestic Violence Program County Probation department Police department
Betweenness Domestic Violence Program County Probation department Police department
Closeness Domestic Violence Program County Probation department Police department

Circuit B Degree State Police Police department State’s Attorney’s Office
Betweenness Police department State Police State’s Attorney’s Office
Closeness State Police Police department State’s Attorney’s Office

Circuit C Degree Domestic Violence Program County Judiciary/Courts Domestic Violence Program
Betweenness Domestic Violence Program Domestic Violence Program Domestic Violence Program
Closeness Domestic Violence Program County Judiciary/Courts Domestic Violence Program

Circuit D Degree Department of Child and Family Services Domestic Violence Program County Sheriff’s Office
Betweenness Domestic Violence Program Department of Child and Family Services County Probation Department
Closeness Department of Child and Family Services Domestic Violence Program Domestic Violence Program

Circuit E Degree County Sheriff’s Office County Judiciary/Courts Domestic Violence Program
Betweenness County Sheriff’s Office County Judiciary/Courts Domestic Violence Program
Closeness County Sheriff’s Office County Judiciary/Courts Domestic Violence Program

Table 3
All centrality measures as predictors of perceived changes in policy and practice.

Variable Model 1 Model 2

B SE B ˇ B SE B ˇ

Constant 1.458 0.043 0.254 0.308
Member 0.253 0.038 0.340** 0.106 0.043 0.143*

Circuit A −0.192 0.070 −0.142** −0.321 0.073 −0.238**

Circuit B −0.408 0.052 −0.481** −0.421 0.049 −0.496**

Circuit C −0.076 0.061 −0.066 −0.057 0.060 −0.050
Circuit D −0.193 0.047 −0.238** −0.052 0.051 −0.064
Degree −0.003 0.004 −0.129
Betweenness −0.009 0.006 −0.124
Closeness 0.025 0.007 0.597**

R2 0.365 0.450
Change in R2 0.365** 0.085**

Note: N = 296.
* p < .05.

** p < .01.

Table 4
Intercorrelations between the predictor and criterion variables.

Variable 1 2 3 4 5 6

1. Member – 0.501 0.296 0.459 0.466 0.455
2. Degree – 0.749 0.948 0.415 0.410
3. Betweenness – 0.711 0.243 0.233
4. Closeness – 0.409 0.406
5. Change in policy – 0.961
6. Change in practice –

Note: N = 296.

Table 5
Sector as predictor of degree centrality.

Variable Model 1 Model 2

B SE B ˇ B SE B ˇ

Constant 18.493 1.866 26.783 3.034
Circuit A 20.275 3.751 0.311** 21.068 3.638 0.323**

Circuit B −7.322 2.621 −0.179** −6.239 2.556 −0.152*

Circuit C 3.692 3.278 0.067 4.316 3.188 0.078
Circuit D −9.019 2.517 −0.232** −8.363 2.422 −0.215**

Sector 7 10.530 7.375 0.076
Sector 6 −4.451 3.835 −0.078
Sector 5 −8.532 3.835 −0.149*

Sector 4 −12.955 3.324 −0.300**

Sector 3 −10.626 3.053 −0.296**

Sector 2 −23.227 8.221 −0.151**

R2 0.211 0.288
Change in R2 0.211** 0.078**

Note: N = 296.
* p < .05.

** p < .01.
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Table 6
Sector as predictor of betweenness centrality.

Variable Model 1 Model 2

B SE B ˇ B SE B ˇ

Constant 1.259 .568 5.074 0.909
Circuit A 1.837 1.141 0.103 2.051 1.090 0.115
Circuit B 0.099 0.797 0.009 0.478 0.766 0.043
Circuit C 1.578 0.997 0.105 1.632 0.956 0.109
Circuit D 0.006 0.766 0.001 0.302 0.726 0.029
Sector 7 2.363 2.211 0.063
Sector 6 −3.948 1.150 −0.253**

Sector 5 −4.399 1.150 −0.281**

Sector 4 −4.933 0.996 −0.418**

Sector 3 −4.677 0.915 −0.477**

Sector 2 −6.486 2.464 −0.154**

R2 0.019 0.141
Change in R2 0.019 0.122**

Note: N = 296.
** p < .01.

Discussion

The purpose of this study was to explore what organization
types emerged as central in Family Violence Councils (FVCs),
and to examine whether centrality was related to the extent to
which council efforts affected change in organizational policy and
practice. Identifying central organizations in collaborative settings
is important because these organizations might be especially inte-
gral to coordination efforts by nature of their extensive connections
to other organizations in the network. Since information exchange
networks were examined, those organizations that emerged as
central can be conceptualized in one of three ways depending on
the centrality type: (1) as organizations that are well informed
about the happenings in the council network due to their extensive
connections (i.e., organizations high on degree centrality), (2) as
organizations that are either controlling the information available
to other organizations or organizations that are bringing informa-
tion to not well connected organizations (i.e., organizations high
on betweenness centrality), or (3) as organizations that will most
quickly spread new information in the network (i.e., organizations
high on closeness centrality).

Domestic Violence Programs emerged as central actors using
all threes criteria of centrality in all but one network. Previ-
ous research has found that governmental organizations tend to
be central in collaborative initiatives (Mandarano, 2007; Mendel,
Damberg, Sorbero, Varda, & Farley, 2009). However, the promi-
nence of Domestic Violence Programs relative to governmental

agencies may be explained by the agenda of FVCs, which is one
that Domestic Violence Programs are invested in and might even be
driving. Therefore, Domestic Violence Programs are highly involved
in the councils and pursue ties in the council and impose them-
selves as central in the network to drive the council’s agenda. This
might then position them as change brokers to the extent they are
viewed as legitimate players and experts on family violence. So, it
might be the agencies that are highly invested in the agenda of the
collaborative initiative that emerge as central and prominent play-
ers in the setting because of the active role they play in bringing
other stakeholders together to respond to specific cases of domes-
tic violence and to build interagency relationships to improve the
response to domestic violence cases more generally. This reason-
ing supports previous research. For example, Mandarano (2007)
found that the US EPA was a highly central organization in estu-
ary networks. This may be because the EPA is highly invested in
the environmental agenda of the network. The highly invested and
central organizations in a setting are the ones that collaborative
initiatives should target for coordination efforts, such as access to
information and resources, since these are the organizations that
have extensive ties to other organizations in the network or are
willing to take the time and effort to build those ties if they are not
initially present.

While being highly central, Domestic Violence Programs are
not the only prominent organizations in councils. Law enforce-
ment agencies are also central and prominent players in FVCs. This
finding supports previous research regarding the prominence of

Table 7
Sector as predictor of closeness centrality.

Variable Model 1 Model 2

B SE B ˇ B SE B ˇ

Constant 53.722 0.912 56.936 1.495
Circuit A 8.027 1.834 0.253** 8.324 1.792 0.263**

Circuit B −2.742 1.282 −0.138* −2.301 1.260 −0.116
Circuit C −0.600 1.603 −0.022 −0.329 1.570 −0.012
Circuit D −6.498 1.237 −0.342** −6.264 1.199 −0.329**

Sector 7 6.093 3.633 0.091
Sector 6 −0.801 1.889 −0.029
Sector 5 −3.953 1.889 −0.142*

Sector 4 −5.210 1.641 −0.246**

Sector 3 −4.165 1.505 −0.238**

Sector 2 −10.025 4.050 −0.134*

R2 0.207 0.274
Change in R2 0.207** 0.067**

Note: N = 296.
* p < .05.

** p < .01.
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governmental agencies, such as law enforcement agencies, in col-
laborative settings (Mandarano, 2007; Mendel et al., 2009). This
may be due to the access to resources, such as funding, that govern-
ment agencies have, or it may be due to the necessity of involving
government agencies for certain purposes (e.g., legal recourse for
family violence). In particular, law enforcement agencies might be
central due to their formal role as responders to family violence,
and therefore are often the target of systems change efforts. The
position of law enforcement as central in a given network of respon-
ders may bode well for being able to leverage change because they
are viewed as organizational “insiders” by other criminal justice
agencies. Their investment and centrality in a given network may
suggest that they are poised to be an influential player to advance
FVC efforts by bringing along their “peer” agencies (i.e., other law
enforcement). Department of Child and Family Services (DCFS)
emerged as central using all three criteria of centrality in Circuit
D, as well as the DCFS regression coefficient being the only one that
was not significant in the sector comparisons with domestic vio-
lence in all three regression analyses. Due to the vast size of the
circuit (see Table 1), regional organizations, such as DCFS, might be
the only organizations that formally serve numerous counties, and
therefore are connected to organizations across counties, because
their work mandates them to do so.

Perhaps not surprisingly, the centrality of organizations in a
given network was related to the perceived influence of council
efforts on policy and practice. Degree, betweenness, and closeness
centrality were related to peer-ratings of the impact of council
efforts on changes in policy and practices. These three measures
of centrality were linked to council efforts above and beyond the
agency being a member of the council. So, while members of the
council might be perceived has having greater shifts in their policy
and practices relating to family violence, the extent to which these
organizations are centrally connected is also related to their being
perceived as influenced by council efforts. This is further indica-
tion of centrality being an important attribute of networks because
it might not only indicate which organizations to target for coor-
dination efforts but also indicate that having a central position in
a network makes organizations more poised for influence by FVC.
However, it is important to note that when all three measures of
centrality were examined simultaneously, only closeness centrality
still predicted outcomes of interest, likely due to the high collin-
earity between the three centrality indices (see discussion below).
This means that closeness (rather than degree or betweenness) may
be the “active ingredient” in the centrality findings. That is, the key
is not how many contacts an organization has, nor whether it is a
bridge between contacts, but rather how close it is to all other mem-
bers, on average. Conceptually, closeness is the index that would be
used to capture how quickly contagious disease spreads from one
person to all others in the network, because high closeness means
the fewest steps from the focal actor to all other actors in the net-
work. Thus, future research on coordination in FVCs might consider
conceptualizing centrality not only in terms of social capital (num-
ber of contacts or bridging/brokering), but also in terms of closeness
(i.e., the network structural position that suggests quicker access
to information from all others in the network, and perhaps quicker
influence to all others in the network, on average).

There were certain limitations in this study. First, the study
used organization informants’ self-report regarding information
exchanges with each other. Such self-report might be susceptible
to self-presentation bias (i.e., respondents report more ties than
actually exist to portray their organizations in a positive light) and
assumes that a respondent’s memory regarding her or his infor-
mation exchanges with another organization is accurate. Future
studies might use more objective measures of exchanges between
organizations (e.g., the presence/absence of memoranda of under-
standing, joint ventures, and/or resource sharing) and compare

those to self-reports of exchanges to see if the same network
structure emerges using different types of information. A second
limitation in the study is the high correlation between all three
centrality indices (see Table 4). Such correlations may indicate that
the three might not be separate constructs. All three indices were
still included in all analyses because conceptually they represent
different phenomenon (i.e., degree centrality represents how vast
an organization’s direct contacts are, betweenness centrality indi-
cates an organization’s potential to be an information broker, and
closeness centrality is how closely an organization is linked with
others), and therefore the implications for a network and its orga-
nizations might be different using the different criteria. However,
given the high correlation between the three, future studies inter-
ested in examining different measures of centrality in the same
networks should look at the correlation between their centrality
scores and if they are high, should consider choosing the measure
most relevant to their outcome of interest.

Future research should also examine centrality in collaborative
networks longitudinally and see if the same organization types
remain central as the collaborative matures. For example, organiza-
tions that are providing the funding for the collaborative might be
more central during its formation. However, once the collaborative
has matured, other more direct service or advocacy agencies that
are seen as experts in the field might become more central. Such
examination could help us further understand if the same organiza-
tion types remain prominent players in collaborative settings, and
therefore are important to target for change efforts.

The current study found that Domestic Violence Programs were
most likely to emerge as central in these settings, which implies
that organizations that are heavily invested in the agenda of collab-
orative settings are likely to position themselves as central in the
setting to influence other stakeholders. The study also found that
those organizations that were highly central were also more likely
to be rated as having the greatest shifts in their policy and practices
due to council efforts. This implies that organizations that are cen-
tral are not only situated to influence others in the setting but are
more likely to be influenced by the setting due to their extensive
connections to other members of the setting. Therefore, this study
showed the importance of centrality in collaborative settings as
an index of members’ potential to influence councils, and also to be
influenced by councils. Examining councils in light of the patterns of
centrality in their networks may shed light on which organizations
are poised to be brokers of change in collaborative efforts.
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a b s t r a c t

The implementation of effective community interventions can be challenging for many reasons, including
financial and time costs, lack of infrastructure, local contextual variations, and barriers to fidelity. But,
prior to all of these is the challenge of limited information exchange between the researchers developing
interventions and the practitioners implementing them, or the so-called research-practice gap. In this
paper, we use network theory and review a dozen small world experiments to understand the research-
practice gap, identifying three key lessons: (1) spatial and social distances are related to the severity of
the gap, (2) social boundaries may lead to echo chambers and closed loops, and (3) wider gaps reduce the
likelihood of successful information exchange. From these lessons, we recommend that researchers and
practitioners should rely on the assistances of information brokers who know people they do not know
and who are different from themselves.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

¿Mundos pequeños o mundos separados? Usando la teoría de redes para
comprender la brecha investigación-práctica

alabras clave:
ed social
undo pequeño

recha de la investigación a la práctica
ntercambio de información

r e s u m e n

La implementación de intervenciones comunitarias efectivas es un reto por muchas razones, que van
desde los costes financieros y de tiempo a la falta de infraestructura, la diversidad de contextos locales
y los obstáculos a la fidelidad. Pero antes de todo esto se cuenta el intercambio limitado de información
entre los investigadores que desarrollan intervenciones y los profesionales que las implementan, que
suele denominarse la “brecha entre la investigación y la práctica”. En este artículo utilizamos la teoría de
redes y revisamos una docena de experimentos de mundo pequeño para comprender la brecha ciencia-
práctica, obteniendo tres lecciones fundamentales: (1) las distancias espaciales y sociales se relacionan
con la severidad de la brecha, (2) las fronteras sociales pueden traducirse en cámaras de eco y circuitos

cerrados, y (3) las brechas más amplias reducen la probabilidad de un intercambio de información con
éxito. A partir de estas lecciones se recomienda que los investigadores y los profesionales recurran a la
ayuda de intermediarios que conocen a personas que ellos no conocen y que son diferentes a ellos.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un
The implementation of effective community interventions can
e challenging for many reasons, including financial and time costs,
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lack of infrastructure, local contextual variations, and barriers to
fidelity (e.g., Castro, Barrera, & Martinez, 2004; Glasgow & Emmons,
2007; Glasgow, Lichtenstein, & Marcus, 2003; Wandersman et al.,
2008). But, prior to all of these is the challenge of limited
information exchange between the researchers developing inter-

ventions and the practitioners implementing them, or the so-called
research-practice gap (e.g., Green, Ottoson, García, & Hiatt, 2009;
Wandersman, 2003). From the perspective of practitioners, the gap
is problematic because it means they lack (or have limited access
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2005), but may also include alternate designs that might decrease
barriers to practitioner adoption and implementation (Glasgow
et al., 2003). Moving from left to right in the figure, the information
78 Z.P. Neal et al. / Psychosocia

o) information about evidence-based interventions, limiting their
bility to engage in research-based practice (Wandersman, 2003).
rom the perspective of researchers, the gap is problematic because
t means they lack (or have limited access to) information about
he local context and indigenously developed solutions, limiting
heir ability to engage in practice-based research (Miller & Shinn,
005). Accordingly, understanding why such a gap exists and iden-
ifying ways to bridge the gap is critical for both researchers and
ractitioners.

In this paper we show how network theory, and specifi-
ally the theory of small worlds, is useful for confronting the
esearch-practice gap. Information is typically exchanged between
esearchers and practitioners not directly, but rather through a
eries of intermediaries or brokers (Cooper, Levin, & Campbell,
009; Tseng, 2012). A research-practice gap exists when a com-
unication chain like this does not exist to facilitate the exchange

f information, or when the chain includes so many people and
rganizations that the information is distorted or delayed. Milgram
1967) was among the first to study such communication chains,
oncluding that despite geographic and social distance, any two
trangers were connected by no more that six degrees of separa-
ion (i.e. five mutual acquaintances). This small world phenomenon
as since been studied in a variety of contexts (see Table 1; c.f.
aya-Jariego, 2003). Insights from these studies are helpful for

nderstanding and overcoming the research-practice gap in two
ays. First, they identify the individual and contextual factors

ssociated with shorter communication chains, which can facili-
ate faster and more efficient exchange of information between
esearchers and practitioners. Second, they highlight the most
ffective strategies for navigating communication networks, which
an help researchers and practitioners to disseminate the informa-
ion they have and search for the information they need.

We begin with a review of past discussions of the research-
ractice gap, focusing on the hypothesized role of interpersonal

nteractions, and introducing a conceptual framework that views
ommunication between research and practice as composed of
ultiple processes. We then describe the small world phenomenon

nd Milgram’s (1967) experimental search for an explanation. In
he third section, we present a review of small world experiments
onducted since 1967, concentrating on the lessons they offer in
he context of linking researchers and practitioners. Finally, we
onclude by discussing how small world network theory might be
sed to develop interventions or suggest strategies for closing the
esearch-practice gap.

he push and pull of research and practice

The research-practice gap is defined as the lack of translation
f evidence-based interventions and policies to practice sett-
ngs (Green et al., 2009; Wandersman, 2003). This gap is widely
cknowledged as a critical problem across several fields including
ublic health (e.g., Glasgow & Emmons, 2007; Green et al., 2009),
sychology (e.g., Wandersman, 2003; Wandersman et al., 2008),
ducation (e.g., Greenberg et al., 2003; Hallfors & Godette, 2002;
seng, 2012), and medicine (e.g., Balas & Boren, 2000). Indeed,
andersman (2003) noted that given its severity, the research-

ractice gap could more aptly be considered a “chasm” (p. 232).
ver the past few decades, attention to the research-practice gap
as led to the development of a plethora of frameworks designed
o enhance the dissemination of research and the implementation
f evidence-based interventions and policies (see Tabak, Khoong,
hambers, & Brownson, 2012 for review).
Many factors are associated with the research-practice gap,
ncluding characteristics of interventions (e.g., cost, lack of flexi-
ility), target settings (e.g., instability, lack of time, organizational
apacity), and research designs (e.g., unrepresentative samples,
vention 24 (2015) 177–184

lack of implementation data; Glasgow & Emmons, 2007; Glasgow
et al., 2003). However, problems in the communication pipeline
between researchers and practitioners are widely recognized as an
important contributor to the research-practice gap (Green et al.,
2009). The communication pipeline is viewed as involving multi-
ple stages in which both researchers and practitioners play active
roles: researchers push evidence-based information to practition-
ers via intentional dissemination and unintentional diffusion, while
practitioners pull evidence-based information from researchers via
search and acquisition efforts (Morrissey, Wandersman, Seybolt,
Nation, Crusto, & Davino, 1997; Wandersman, 2003). As described
by Green et al. (2009), problems in this pipeline arise due to
geographic, professional, and personal social distances between
researchers and practitioners:

“The gap is then partly one of social distance between the sup-
ply and the demand sides of science in geography as well as
in organizational and professional or personal self-identities.
Even at the local level, the town-gown social distance prevails
because scientists are more oriented to the international audi-
ences of other scientists for which they publish than to the needs
of practitioners, policy makers, or the local public” (p. 155).

In short, the communication pipeline is compromised because
researchers and practitioners are worlds apart, operating in sep-
arate geographies, under different organizational structures, and
with different professional and personal goals.

Fixing the communication pipeline between researchers and
practitioners requires attention to diffusion and dissemination
frameworks. While diffusion denotes the unintentional spread
of information about an intervention or policy, dissemination
reflects more directional efforts to push this information toward
the practice world (Green et al., 2009). Frameworks that focus on
diffusion and dissemination are plentiful, with Tabak et al. (2012)
describing 50 such frameworks in a recent narrative review.1

One dominant theme found in diffusion and dissemination frame-
works is the role of interpersonal interactions and communication
networks. Some frameworks concentrate on how diffusion and
dissemination processes are facilitated by interactions within
practitioner communities through practitioner partnerships (e.g.,
Dreisinger et al., 2012; Elliott et al., 2003) and key opinion lead-
ers (e.g., Dearing, Maibach, & Buller, 2006; Rogers, 1995). Others
concentrate on the lack of direct interactions between researchers
and practitioners and propose ways to strengthen these interac-
tions (e.g., Anderson, Cosby, Swan, Moore, & Broekhaven, 1999;
Baumbusch et al., 2008; Jacobson, Butterill, & Goering, 2003).
Finally, several frameworks highlight the facilitative role of indi-
vidual or organizational brokers that indirectly connect researchers
and practitioners (e.g., Lomas, 1993; Nieva et al., 2005; Ward,
House, & Hamer, 2009). Targeting these brokers is particularly
promising for dissemination efforts because it capitalizes on pre-
existing ties that bridge the research-practice gap (Cooper et al.,
2009; Tseng, 2012).

Fig. 1 presents a conceptual framework that illustrates how mul-
tiple processes comprise communication between research and
practice. The top panel (Fig. 1A) shows the conventional view in
which information flows from researchers to practitioners. First,
researchers engage in development and testing of interventions,
generating information and evidence. The testing of interventions
may occur through efficacy or effectiveness trials (e.g., Flay et al.,
1 Tabak et al. (2012) reviewed 61 models in total but 11 of these focused primarily
or solely on implementation rather than diffusion or dissemination.
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Table 1
Summary of small world experiment replications.

Study Experiment Findings

Starter(s) Target(s) Success Length Key variables

Travers and Milgram (1969) 76 NE residents Stockbroker in Boston 24% 5.7 Distance
78 NE stockowners 31% 5.4 Social class
63 Boston residents 35% 4.4

Lee (1969) 112 women An abortionist 34.5% 2.83

Korte and Milgram (1970) 458 white LA residents 9 white NYC residents 63% 5.5 Occupation
9 black NYC residents 18% 5.9 Race

Guiot (1970) 52 French-Canadians in
Montreal

English-speaking
Ashkenazi vice principal of
a Jewish day school near
Montreal

84.62% 4.7 Facilitation
Ethnicity

Erickson and Kringas (1975) 38 Ottawa residents Political representatives 42.1% >0.75 Occupation
Age

Lundberg (1975) 30 utility workers Top line worker 53.33% 3.18 Bureaucratization
30 utility workers Top staff worker 56.66% 2.82 Work role
30 utility workers Low line worker 56.66% 2.47
30 utility workers Low staff worker 40.00% 2.08
87 electronics workers Top line worker 67.81% 4.03
85 electronics workers Top staff worker 63.53% 3.22
85 electronics workers Low line worker 55.25% 3.45
85 electronics workers Low staff worker 48.23% 3.44

Shotland (1976) 110 faculty at MSU Faculty at MSU 93.3% 2.22 Work role
110 students. . . Faculty. . . 65.2% 4.26 Rank
110 administrators. . . Faculty. . . 94.4% 1.30
110 faculty. . . Students. . . 54.8% 5.55
110 students. . . Students. . . 48.2% 4.11
110 administrators. . . Students. . . 60.2% 4.26
110 faculty. . . Administrators. . . 87.0% 1.63
110 students. . . Administrators. . . 69.1% 3.69
110 administrators. . . Administrators. . . 97.2% 0.92

Weimann (1983) 46 Ashkenazi Jews Ashkenazi Jews 72.26% 4.63 Ethnicity
33 Oriental Jews Oriental Jews 84.84% 4.42 Friend vs. work
39 Ashkenazi Jews Oriental Jews 53.84% 6.04
26 Oriental Jews Ashkenazi Jews 61.53% 6.31

Stevenson and Gilly (1991) 272 hospital workers Person who could address
a patient complaint

Not
reported

3 Work role
Profession

Dodds et al. (2003) 24,163 people recruited
online

6 acquaintances of authors,
12 people recruited online

1.59% 4.05 Friend vs. work
Gender
Attrition

Killworth et al. (2006) 105 telephone survey
interviewers

105 telephone survey
interviewers

54.6% 3.23 None
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Singh et al. (2010) 241 management
consulting firm employees

26 exp
areas

r evidence developed by researchers is pushed out of the research
ommunity either intentionally via dissemination (e.g., publishing,
ffering workshops) or unintentionally via diffusion (e.g., word-
f-mouth, media coverage). While it is theoretically possible for
his information to disseminate or diffuse directly to practition-
rs, it is unlikely given the social distances between researchers
nd practitioners described by Green et al. (2009). Instead, brokers
ften play a critical role by facilitating the transfer of informa-
ion from researchers to practitioners. Practitioners may acquire
nformation from individual or organizational brokers as they push
nformation outward. For example, Scott and Jabbar (2014) found
hat certain intermediary organizations like think tanks, advo-
acy groups, and parent coalitions actively promote information
enerated by researchers to U.S. based educational practitioners.
n contrast, practitioners may also search for information from

ndividual or organizational brokers, thereby actively pulling infor-

ation in. For example, U.S. based educational practitioners often
requent the Institute for Education Science’s What Works Clearing-
ouse to search for evidence-based instructional and social skills
four content 44.40% 1.89 Gender
Tenure
Close to expert

programs. Once practitioners obtain useful information via acqui-
sition or search, they can choose to adopt an intervention and begin
the process of implementation.

It is important to note that information can also flow from prac-
titioners to researchers, as shown in the bottom panel (Fig. 1B).
In the case of indigenously developed interventions and practices,
the information is developed by practitioners or community mem-
bers, not by researchers (Miller & Shinn, 2005). This information
then spreads, typically through an unintentional diffusion process,
although there may be instances of communities that purposefully
seek to disseminate their homegrown practices. Researchers may
acquire this information as it is pushed out by brokers, which might
include local newspapers and other media outlets that describe a
community’s success at addressing its own issues. Researchers may
also search for this information, for example, by explicitly seeking

to inform their own work by first looking at what communities and
practitioners are already doing (e.g., practice-based research).

This is, of course, a highly abstracted model, but is designed
to highlight the multiple processes involved in the transfer of
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2003). In the conventional view of information flowing from
researchers to practitioners, the researchers are the starters and the
practitioners are the targets. However, the roles may be reversed in
Fig. 1. Linking r

nformation between researchers and practitioners. These pro-
esses can be active (dissemination and search) or passive
diffusion and acquisition), but the transfer of information in either
ase hinges on the existence of one or more brokers. A research-
ractice gap occurs when these brokers are absent. For example,
researcher may disseminate findings in an academic journal, but
ithout a broker to translate the findings or distribute a summary

f the article, practitioners are unlikely to acquire this information.
ikewise, a practitioner may search for information, but without
broker to assist in the search, they are unlikely to find what

hey are looking for. Thus, overcoming the research-practice gap
equires understanding when such brokers exist to bridge between
he separate worlds of researchers and practitioners. Small world
xperiments, initiated by Milgram (1967), offer the potential for
mproving this understanding.

tanley Milgram’s other experiment

Among psychologists, Stanley Milgram is perhaps best known
or his controversial 1963 study of obedience, which involved test-
ng subjects’ willingness to follow an authority figure’s orders to
eliver painful electric shocks to another person. However, a few
ears later he began a series of experiments designed to explain the
mall world phenomenon, and which subsequently gave rise to the
opular notion of six degrees of separation (Milgram, 1967). The
mall world phenomenon refers to the experience of two strangers
iscovering in the course of conversation that they are linked by a
eries of mutual acquaintances (i.e. a friend of a friend), at which
oint, one of them remarks, “Gee, it’s a small world.” Milgram
ramed this phenomenon as the “Small World Problem” because
t seemed impossible that two strangers would be linked, given the
ize of the world’s population (in 1967) and the fact that most indi-
iduals’ social circles are relatively closed (i.e. my friends are mostly
riends with each other).

To investigate this phenomenon, he developed what has come
o be known as the small world experiment. In its abstract form, the

mall world experiment asks a “starter” to deliver a message to a
tranger, the “target,” by passing it only through personal acquain-
ances. For example, a starter might first pass the message to his
eighbor, who passes it to her boss, who finally passes it to the
h and practice.

target. Of particular interest is whether the message successfully
reaches the target, and when it does, the number of intermediate
contacts that participated in the chain. In this simple example, the
starter and target, despite being strangers, were separated by just
two intermediate acquaintances: the neighbor and the boss.

The first full-scale small world experiment asked a sample of
296 starters living in Nebraska and the Boston area to deliver a
message to a stockbroker living in Sharon, Massachusetts, who
served as the target (Travers & Milgram, 1969).2 Each starter was
provided a package that described the study, identified the tar-
get person, and contained several tracer postcards. The starters
were instructed to mail the package to the target if he/she knew
the target on a personal basis, and otherwise to mail the package
to a personal acquaintance who was more likely to know the tar-
get. Subsequent recipients of the package were asked to follow the
same instructions. At each stage, the sender was also asked to send
a tracer postcard to the researchers, which allowed them to track
the package’s progress.

Of the 217 starting persons who participated in the experiment,
64 were able to deliver the package to the target, requiring an
average of 5.2 intermediate acquaintances. However, the average
length of a completed chain varied by the spatial and social distance
between the starting person and target. Chains started by random
Nebraska residents were the longest (5.7), while those started by
Nebraska stockholders (5.4) and by those living in Boston (4.4)
were shorter. Additionally, some intermediaries appeared in mul-
tiple chains, in a process the researchers described as funneling.
For example, 16 of the packages that reached the target did so via
just one of the target’s neighbors. Indeed, nearly half of the suc-
cessful chains were successful thanks to three particularly critical
intermediaries.

The key elements of the small world experiment can readily be
translated to the research-practice gap context (Meline & Paradiso,
2 A preliminary small world experiment asked a sample of starting persons living
in Kansas to deliver a message to the wife of a divinity school student living in
Cambridge, Massachusetts.
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he case of practice-based research where information flows from
ractitioners and indigenous communities to researchers (Miller
Shinn, 2005), and in the case where practitioners are actively

earching for information from researchers. In either case, it is rare
hat a researcher and a practitioner are personally acquainted, and

ore likely that information flows between them via one or more
rokers. Overcoming the research-practice gap requires ensuring
hat brokers exist who can facilitate the flow of information, and
hat the number of brokers required is relatively small. Travers
nd Milgram’s (1969) key findings also translate into plausible
ypotheses concerning the success and length of these informa-
ion transfer chains. First, just as the chains were shorter for Boston
tarters than for Nebraska starters, likewise the research-practice
ap will likely be smaller for researchers and practitioners who
ive in the same area. Second, just as the chains to a stockbroker

ere shorter for Nebraska stockholders than for general Nebraska
esidents, likewise the research-practice gap will likely be smaller
or researchers who have engaged in practice (e.g., through an
nternship or practicum experience), or practitioners who have
ngaged in research (e.g., through a university–community part-
ership). Finally, just as a large number of packages were delivered
o the target stockbroker by his neighbor, likewise there are likely
few key intermediaries who are particularly critical for bridging

he research-practice gap. Such intermediaries may be especially
mportant in the research-practice gap context because, in addition
o serving as brokers that facilitate information exchange, they can
lso serve as gatekeepers that selectively allow only certain pieces
f information through.

mall world experiments: findings and lessons

Milgram’s initial small world experiment offers an experimental
nd conceptual framework for thinking about the research-practice
ap. But, this experiment has been replicated using different
tarters and targets several times. In this section and in Table 1, we
riefly summarize the methods and findings of these subsequent
mall world experiments, drawing out three key lessons that can
each us about the research-practice gap. Our review focuses only
n studies that replicated the key features of Milgram’s small world
xperiment, but excludes studies that used elements of the method
or other purposes (e.g., Bochner, Buker, and McLeod, 1976 link-
racing approach). For a comprehensive review of all small worlds
esearch, see Schnettler (2009).

The “starter” and “target” columns in Table 1 identify the sett-
ngs and populations involved in replications of Milgram’s small

orld experiment, and highlight two key ways that these exper-
ments have differed. First, some small world experiments draw
tarters and targets from the same population, like Killworth,
cCarty, Bernard, and House’s (2006) study of telephone survey

nterviewers, while others draw starters and targets come from dis-
inctly different groups, like Lee’s (1969) study of women searching
or abortionists or Erickson and Kringas’ (1975) study of resi-
ents contacting politicians. The exchange of information between
esearchers and practitioners more closely resembles the latter
ase, because researchers and practitioners often represent distinct
opulations, each embedded in their own settings and with their
wn professional and personal goals (Green et al., 2009).

Second, some small world experiments focus on information
xchange in a specific closed setting, like Shotland’s (1976) study
f communication at Michigan State University, while others exam-
ne information exchange in society at large, like Dodds, Muhamad,

nd Watts (2003) large internet-based study. Both types of situ-
tions may be relevant to the research-practice gap because the
esearchers and practitioners who need to exchange information
ay both be located in the same closed setting (e.g., teachers and
vention 24 (2015) 177–184 181

in-district research staff in a large urban school district), but may
also be situated in the larger society (e.g., a community mental
health professional in the U.S., and a mental health researcher at
an institution in Spain). Focusing on this distinction, Killworth et al.
(2006) contend that starters will more successfully reach targets in
open systems than in closed systems. In closed systems, starters
are likely to rely on their (possibly incorrect) understandings of
the system’s structure to reach targets. For example, a teacher
seeking information from an in-district researcher may, based on
her knowledge of the district’s organizational chart, think that
contacting the district’s office of professional development is the
appropriate next step, when in reality contacting the research office
directly would be more useful. In open systems, starters “are more
aware that they cannot comprehend the structure, and so use only
attributes of their acquaintances in an attempt. . .[at] completing
the chain” (p. 95). For example, when a community mental health
professional seeks information, because there is no global organiza-
tional chart of mental health researchers to potentially mislead her
initial search, she can instead focus on the attributes of the people
she knows (e.g., “Is my colleague likely to know any mental health
researchers?”).

Lesson 1: Spatial and social distances are related to the length
and success of chains. The success and length columns of Table 1
show the percentage of chains initiated by starters that successfully
reached the target, and the average number of intermediary bro-
kers involved in these chains. Small world experiments frequently
seek not only to identify these values, but also to understand why
some chains are successful while others are not, or why some suc-
cessful chains are shorter than others. The final column of the table
identifies some of the key variables that explain these findings. In
most cases, the explanatory variables capture various aspects of
distance: chains are more likely successful and are shorter when
the starter and target are separated by small spatial distance (i.e.
they live nearby) and small social distance (e.g., same ethnicity,
same race, same rank). However, a few other explanatory variables
are noteworthy as well. Guiot (1970) attributed the high rate of
success to his experimental design, in which the researcher him-
self contacted participants as the message was forwarded, rather
than leaving the task of forwarding the message up to the partici-
pants themselves. Similarly, Dodds et al. (2003) attribute their low
rate of success to attrition among the intermediaries; there was lit-
tle incentive to participate, and thus most chains terminated early.
Finally, Lundberg (1975) linked differing success rates to differing
levels of bureaucratization in two settings: the utility company had
a strict hierarchy and policy manual that hindered informal con-
tacts, while the electronics company managers were “proud of the
practice of using first names among all personnel” (p. 209).

Reduction of a research-practice gap would involve maximiz-
ing the likelihood that information will move from a researcher to a
practitioner (or vice versa; i.e. success) and minimizing the number
of brokers necessary to facilitate this transfer (i.e. length). Factors of
spatial and social distance are likely influential in this context. That
is, the research-practice gap is likely narrower when researchers
and practitioners work in the same community, and when they
share socio-demographic features. While this remains a hypoth-
esis to be tested, Singh, Hansen, and Podolny’s (2010) study of
consulting firm employees (i.e. practitioners) seeking information
from content area experts (i.e. researchers) offers more concrete
insight into factors affecting the success and length of chains in
this context. They found significant inequality among employees in
their ability to contact experts and obtain information. Specifically,
they found that newer employees were at a disadvantage, both

because they “had lower cognitive awareness about who knows
what” (p. 1433) and were more likely to turn for help to others who
were similarly peripheral to the organization. This suggests that
the research-practice gap may be less severe for those who have
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een researchers or practitioners for some time, but also highlights
he potential for subtle inequalities in who might experience the
isadvantages of a research-practice gap. For example, this finding
ight also suggest the research-practice gap could be more severe

n areas that are dominated by researchers and practitioners who
re newer to their fields.

Many of the small world experiments shown in Table 1 focus on
tarter-target pairs that require crossing social boundaries includ-
ng race (Korte & Milgram, 1970), organizational role (Shotland,
976), and ethnicity (Weimann, 1983). In each case, chains were
ore often successful and were shorter when the starter and tar-

et came from the same group, than when the starter and target
ame from different groups. In this latter case, a successful chain
equires crossing the social boundary from one group to another at
ome point. For example, a successful chain from a white starter to
black target in Korte and Milgram’s (1970) experiment requires,

t some point, that a white participant passed the message to
black participant. Investigating this boundary crossing require-
ent, Weimann (1983) found that “in mixed chains, where at least

ne cross-[group] link is forced, it is delayed by the participants
ntil the stage when it is unavoidable, [but] once a gatekeeper is
ound, the chances for successful completion rise significantly” (p.
98). That is, effective communication between starters and tar-
ets from different groups hinges on that critical moment when
he message jumps from one group to another. This phenomenon
as a clear analog in the research-practice gap context because the
esearcher and practitioner communities often operate as differ-
nt social groups. The successful transmission of information from a
esearcher to a practitioner requires that at some point the informa-
ion leaves the researcher community, and enters the practitioner
ommunity.

Lesson 2: Social boundaries may lead to echo chambers or closed
oops that hinder chain success. Some small world experiments
ave identified the risk of an “echo chamber” when a message

ails to cross a social boundary. In their study of hospital work-
rs’ attempting to locate a person capable of handling a patient
omplaint, Stevenson and Gilly (1991) expected “managers, as the
xemplars of formal procedure, to forward folders directly to for-
ally designated complaint handlers” (p. 921), but instead found

hat “managers relied more on. . . other managers rather than for-
al problem solvers, and tended to keep problems within their

wn professions” (p. 926). That is, once a patient complaint landed
n the hands of a manager, it often simply circulated among a group
f other managers without making progress toward someone who
ould address the complaint. In a different context, Killworth et al.
2006) found that starters could not reach their targets because the

essages would get stuck in these types of closed loops in nearly
4% of all chains. This is also frequently observed in both researcher
nd practitioner communities: researchers regularly publish their
ndings in research journals that are available to and read by
nly other researchers, while practitioners seek advice from other
ractitioners. More generally, sending information to, or receiving

nformation from, another member of one’s own community serves
o exacerbate the research-practice gap.

Lesson 3: The longer the chain, the lower the likelihood of suc-
ess. The risk of attrition represents still another challenge to
ransferring information from a starter to a target via a chain of
ntermediary brokers. At each step of a message’s journey toward
he target, the current message holder must decide whether to pass
he message along or not. As a result, long chains have a lower like-
ihood of success because they involve more opportunities for the
hain to prematurely terminate. This also means that the observed

hain lengths reported in Table 1 are systematic underestimates of
he actual separation between the starters and targets because they
nclude only successful, and thus likely shorter, chains. Some small

orld studies have attempted to use statistical models to determine
vention 24 (2015) 177–184

the actual mean chain length in the absence of attrition. For exam-
ple, while the completed chains observed by Singh et al. (2010)
included 1.89 brokers on average, if chains had not prematurely
terminated due to attrition, they would have been more than 25%
longer and included an average of 2.37 brokers. Dodds et al. (2003)
suggest that attrition may arise when participants lack incentives
to help with the transfer of information, noting that “if individuals
searching for remote targets do not have sufficient incentives to
proceed, the small-world hypothesis will not appear to hold, but
that even a slight increase in incentives can render social searches
successful under broad conditions” (p. 828). This might have an
important implication for the research-practice gap. If researchers
do not have a clearly defined practitioner audience to serve as a
target for their findings, or if practitioners do not have a clearly
defined information need to serve as a target for their search, the
gap is likely to persist because the ambiguity of the task of facili-
tating information exchange will deter all but the most dedicated
brokers. That is, if brokers do not know what they are brokering,
they are unlikely to help.

Building a small world of researchers and practitioners

Milgram (1967) initially framed his small world experiment as a
way to gain insight into the small world problem: how is it possible
that, although the people we know mostly also know each other,
which makes our social world feel small, we are nonetheless linked
to the rest of the world by just a few intermediaries? For example,
from the perspective of a white Angeleno in Korte and Milgram’s
(1970) study, the world is small and local: he knows mostly other
white Angelenos, who live in the same area, visit the same shops
and restaurants, and know each other. Likewise from the perspec-
tive of a black New Yorker in their study, the world is small and
local: she knows mostly other black New Yorkers, who live in the
same area, visit the same shops and restaurants, and know each
other. However, despite their perceptions of living in small and
bounded communities, the white Angeleno and black New Yorker
are actually quite socially close, separated by just 6 mutual acquain-
tances. The many small world experiments confirmed this problem
– the world seems small, but actually is big – but did not offer an
answer to the apparent paradox.

To resolve the paradox, it is helpful to consider a couple dif-
ferent kinds of networks. At the one extreme, imagine a network
in which people form closed communities within which everyone
knows everyone else, but between which there is no communica-
tion. In the research-practice context, this is a worst-case scenario:
researchers talk to other researchers, and practitioners talk to other
practitioners, but they never talk to each other (Fig. 2A). In this
kind of network structure, the world seems small to each indi-
vidual, but it is also fragmented. At the other extreme, imagine a
network in which people do not form clear communities, but rather
know and talk to others randomly. In the research-practice context,
this may seem ideal, with researchers and practitioners indiscrimi-
nately engaging with one another, but it does not allow researchers
or practitioners to form their own communities, within which they
might develop professional standards and cultivate collaborative
relationships (Fig. 2C). In this kind of network structure, the world
is very big because each person is just a few links from everyone
else, but it is also disorganized.

Watts and Strogatz (1998) found that if a small number of ran-
dom links are added to a network otherwise composed of closed
communities, a unique new type of structure – a small world net-

work – is formed. In a small world network, people still form
relatively distinct communities that allow the world to seem small,
but the few random links between these communities also mean
the world is big and people are separated by just a few links.



Z.P. Neal et al. / Psychosocial Intervention 24 (2015) 177–184 183

l worl

I
r
t
i
a
l
g
a
d
m
a

s
p
t
t
s
a
s
b
W
t
g
h
m
e
w
r
t
l
i
(
f

i
a
p
a
s
a
a
2
f
c
a
s
m
r
t

n
t
F
r
k
t
b

Fig. 2. Smal

nterestingly, Watts and Strogatz (1998) discovered that many
eal world networks have this type of structure, and the struc-
ure of communication ties among researchers and practitioners
s likely no exception. Researchers and practitioners each have rel-
tively dense communities of their own, but just a few random
inkages between these two communities dramatically reduce the
ap between them (Fig. 2B). Within the communities, researchers
nd practitioners are able to form strong collaborative bonds and
evelop professional norms and standards, while between the com-
unities they are able to efficiently share information through just
few intermediate brokers.

It is likely that the research-practice world is structured like a
mall world network, but this alone does not solve the research-
ractice gap. It is still necessary for researchers and practitioners
o navigate this network as they attempt to push information out
hrough dissemination efforts and pull information in through
earch efforts. That is, for example, although it might be possible for
practitioner to pull information in from a researcher via a (small)

eries of brokers, the practitioner does not necessarily know which
rokers will be most effective for this purpose (Kleinberg, 2000).
hen searching for information, a starter may or may not know

he exact identity of the target, but they certainly do not know the
lobal structure of the communication network. Instead, a starter
as only local information about his or her own network, and thus
ust rely on search strategies intended to help find information

fficiently. Among the simplest strategies is the high-degree search,
hich suggests that when a practitioner is looking for a piece of

esearch, or a researcher is trying to get a piece of research to practi-
ioners, he or she should seek the assistance of a broker who knows
ots of people. Despite the intuitive appeal of such an approach, it
s often not useful for finding the shortest chain toward a target
Adamic & Adar, 2005), and thus is likely not an effective strategy
or reducing the research-practice gap.

A second strategy that is widely used, but also nearly always
neffective, is a homophily search in which the starter turns for
ssistance to a broker who is like him or herself. This strategy is
articularly common with respect to gender and race, with starters
nd subsequent brokers in the chain turning to others with the
ame demographic characteristics as themselves. But, it is also
pplied with respect to work roles and rank, where the risk of
research-practice gap is clear. Consistent with Lessons 1 and
reviewed above, a homophily search may lead to unsuccess-

ul chains between researchers and practitioners, as well as echo
hambers. If a practitioner seeking a piece of research turns to
nother practitioner, who then turns to another practitioner, the
earch for information spirals around within the practitioner com-
unity with little hope of reaching the target. The same is true for a

esearcher seeking to disseminate a piece of research, but who talks
o another researcher, who in turn talks to another researcher.

Although the high-degree and homophily search strategies may
ot reduce, and may even exacerbate, the research-practice gap,
hey also hint at alternate strategies that may be more effective.
irst, rather than turning to a broker who knows lots of people,

esearchers and practitioners should seek assistance from brokers who
now people they do not know. The feature of brokers that makes
hem critical in closing the gap is not how many people they know,
ut rather whom they know. Brokers that know different people,
d networks.

that is, whose social circles do not overlap with the information
seeker, provide a bridge to other parts of the social world. Second,
rather than turning to colleagues and coworkers, researchers and
practitioners should seek assistance from brokers that are different
from themselves. To be sure, this might be a particularly challenging
search strategy to adopt because colleagues and coworkers are a
natural source of information and advice, but they are also likely
to be a source for redundant information that merely confirms the
seeker’s initial beliefs. Turning to different others for help in push-
ing or pulling information facilitates breaking out of one’s own
closed community and bridging into other communities, includ-
ing the target’s. These two strategies may help bridge social and
spatial distances that limit successful searches (Lesson 1), reduce
the potential for echo chambers (Lesson 2), and reduce the number
of brokers needed to link researchers and practitioners (Lesson 3).

The fact that communications among researchers and practi-
tioners likely take the form of a small world network structure
means that there are relatively short chains of intermediate bro-
kers through which researchers and practitioners can exchange
information. Thus, the research-practice gap can, at least in prin-
ciple, be overcome. Actually overcoming the gap requires finding
these short chains, which can be aided by consciously eschewing
some common strategies (e.g., degree, homophily) and consciously
adopting alternate strategies for deciding where to seek assistance
when trying to push information out or pull information in. These
conclusions are informed by a wealth of research on the small world
phenomenon that span many different contexts and more than five
decades, but to date these phenomena and search strategies have
not been studied specifically in a researcher-practitioner context.
Thus, in addition to sketching a promising solution for the research-
practice gap, these ideas also identify an important direction for
future research. Future research on bridging the research-practice
gap through a chain of intermediaries may also benefit from inves-
tigating the composition of those chains, exploring for example, the
kinds of individuals or organizations that frequently appear in these
chains and the types of brokerage in which they are involved (e.g.
Gould & Fernandez, 1989; Neal, Neal, Kornbluh, Mills, & Lawlor, in
press).
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some moderation in the original sense of community. Based on the results, we question the hypothesis
of community decline in metropolitan contexts.

© 2015 Colegio Oficial de Psicólogos de Madrid. Published by Elsevier España, S.L.U. This
is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Vivir en el área metropolitana. Correlación de la movilidad interurbana con la
cohesión estructural de las redes personales y el sentido de comunidad
originario

Palabras clave:
Movilidad interurbana
Estilo de vida metropolitano
Redes personales
Sentido de comunidad
Cohesión
Centralidad

r e s u m e n

En este estudio analizamos el estilo de vida metropolitano con una encuesta de redes personales represen-
tativa de la población de Alcalá de Guadaíra (n = 403), en el entorno urbano de Sevilla. Un análisis factorial
con la densidad, la centralización, el número de cliques y el número de componentes permitió diferenciar
dos dimensiones de variabilidad en las redes personales, relacionadas con la cohesión y la fragmentación
de la estructura reticular. La frecuencia de desplazamientos interurbanos tiene un papel determinante en
el desarrollo de un estilo de vida metropolitano, se asocia con una menor cohesión estructural de las redes
personales y con cierta moderación del sentido de comunidad originario. Basándonos en los resultados,
cuestionamos la hipótesis del declive comunitario en los contextos metropolitanos.

© 2015 Colegio Oficial de Psicólogos de Madrid. Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Urban life transforms personal relationships. In the early 20th
century, the pioneering studies of the Chicago School assumed
that urbanization, compared with traditional societies, brings prob-
lems of loneliness, isolation, anomie or stress. From this point of
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view, living in the city involves the breakdown of the primary
groups and has a negative psychological impact (Park, 1916, 1926).
Among other changes, the individual is forced to move between
separate socio-geographical contexts and alternative spaces of
sociability that barely overlap. Consequently, residents of urban
areas experience a relative weakening of both their integra-
tion into the community and the availability of social support
resources.
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However, although the thesis of the community decline has
remained over time (Putnam, 2000), empirical research has demon-
strated since then that people usually manage to have meaningful
social support relationships in different residential contexts and
also with different lifestyles (Wellman, 1979). A milestone in this
direction is the work of Fischer (1982), which analyzed the impact
of residential communities in personal networks, relying on an
extensive survey in 50 districts of the State of California with
different degrees of urbanization. According to his observations,
urban residence does not result in a deterioration of psychological
well-being or a lower quality of personal relationships. Never-
theless, a comparatively greater spatial dispersion of relations is
observed.

The people of the cities and metropolitan areas generally have
more geographically widespread relationships, and at the same
time a lower relative proportion of local ties in the personal net-
work than residents of rural areas (Fischer, 1982). It is therefore a
replacement of a part of the local relations with distant relation-
ships, and is reflected in a lower density of personal networks in
urban settings (Bidart, Degenne, & Grossetti, 2011; Fischer, 1982;
Wellman, 1979). However, also in this case the spatial distribution
of the relationships neither diminishes significantly the quality and
types of social support available, nor adversely affects the subjec-
tive well-being of urban residents.

This does not mean that geographic distance does not entail
a cost for maintaining relationships. In fact, residential mobility
often involves changes in the structure and composition of the
personal network (de Federico de la Rúa, 2003; Domínguez & Maya-
Jariego, 2008; Lubbers et al., 2010; Maya-Jariego & Armitage, 2007).
Both commuting from home to work as interurban mobility rout-
ines (and, of course, international migration) causes weakening
of relationships, change to a dormant state or even their disap-
pearance (Bidart et al., 2011). Weak ties are particularly sensitive
to personal transitions, to changes in the institutional contexts
of interaction and to frequent geographical mobility. Instead, the
strongest relationships are those that best resist the geographical
distance. Specifically, confidence and friendship relationships are
more likely to remain even if the individual no longer frequents (or
does it less often) the contexts in which they originated (Grossetti,
2005).

With regard to the structure of personal networks, deploying an
active metropolitan way of life, with greater geographical mobil-
ity, usually results in a lower density (Bidart et al., 2011; Fischer,
1982; Wellman, 1979), higher nodal betweenness (Maya-Jariego
& Armitage, 2007), and greater geographic dispersion of personal
relationships (Magdol, 2000). It also often leads to a more hetero-
geneous demographic composition (Araya & Maya Jariego, 2005).
Other forms of mobility such as changes of residence appear to
be reflected in a lower degree centrality and a higher proportion
of isolated nodes (Haynie & South, 2005), networks more cen-
tralized around ego (Viry, 2012), and a relative increase in the
presence of ties outside the family (Degenne & Lebeaux, 2005).
On the other hand, geographic mobility in all its forms, from com-
muting from home to work to international migration, modifies
patterns of sociability and brings personal experiences that finally
affect the sense of community (Maya-Jariego & Armitage, 2007),
mainly through social interaction in urban neighborhoods (Valera,
1997; Sánchez-Vidal, 2001).

With this research we want (a) to describe the diversity of
structures of personal networks in the general population, and
(b) to identify the most relevant dimensions of this variabil-
ity. For this, we take as a case study a metropolitan residential
environment in the urban area of Seville, through which (c) we
analyze the association of the patterns of geographical mobility
with the properties of personal networks and the sense of local
community.

Method

Sample

The data is based from a survey conducted between 2004 and
2005 in Alcalá de Guadaíra (Province of Seville, SW Spain), con-
sisting of a random sample of 403 individuals selected by gender
quotas, district of residence, and age. From an estimated popula-
tion of 62,000 citizens registered in the city of Alcalá de Guadaíra
at the time of the survey (with a total of 50,933 people that were
16 years old and over), interviews were conducted in the North-
ern districts (n = 107, 26%), South (n = 47, 11.7%), Midwest (n = 97,
24.1%) and Eastern (n = 148, 36.7%).

Respondents were 37.82 years old at the time of the inter-
view (SD = 15.96), with an age range between 16 and 82 years. On
average, respondents have lived in Alcalá 33.34 years (SD = 16.43),
ranging from 1 to 81. The segments of the population are fairly
compensated for men (n = 188, 46.7%) and women (n = 214, 53.1%),
single (n = 164, 40.7%) and married (n = 191, 47.7%). Most respon-
dents have completed primary studies (n = 184, 45.7%), followed in
proportion by secondary studies (n = 135, 33.5%), university studies
(n = 46, 11.4%) and the population without studies (n = 23, 5.7%).

Instruments

The survey consisted of the evaluation of personal networks,
sense of community with Alcalá de Guadaíra and Seville, and
metropolitan mobility patterns. In addition some questions about
socio-demographic aspects and the social situation of the city of
residence were made.

Personal networks
The network interview is divided into three parts. First, the

Arizona Social Support Interview Schedule (ASSIS) as name gener-
ator (Barrera, 1980) was used. Second, respondents were asked
to complete the list until a total of 25 alteri. The use of a fixed
number of contacts facilitates data processing and allows com-
parison between different personal networks (McCarty, 2002). On
each name, respondents indicated the place of residence (Alcalá,
Seville or other city) and the type of relationship (distinguishing
between relatives, friends, acquaintances or classmates, neigh-
bors and “other”). Finally, respondents completed the relationship
matrix (25 × 25), generating a total of 80,343 edges on a total of
120,900 possible relations.

Sense of community
The 12 items Sense of Community Index (SCI) was applied

(Chavis, Hogge, McMillan, & Wandersman, 1986), which we used
in previous studies with international immigrants (Domínguez
& Maya-Jariego, 2008), and population involved in a pattern of
metropolitan mobility (Maya-Jariego & Armitage, 2007). As with
the original, the Spanish version of the scale assesses the factors
of membership, influence, satisfaction of needs and shared emo-
tional connection (Maya-Jariego, 2004; McMillan & Chavis, 1986).
SCI is composed of simple questions like “very few neighbors know
me” or “it’s very important for me to live in this neighborhood,”
which were filled with values from 1 (“Completely disagree”) to
4 (“Totally agree”). In this case it was administered in duplicate,
based on the place of residence (Alcalá de Guadaíra) and the cap-
ital where they normally pursue their university studies (Seville).
The values ranged from a low of 14 and a maximum of 47 in the
case of Alcalá, compared to 12 and 44 in the case of Seville.

Socio-demographic aspects and metropolitan mobility
Respondents indicated the frequency of travel between Alcalá

and Seville choosing between “less than once a month”, “once a
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month”, “once a week”, “five times a week” and “once a day”. For
further analysis was recoded into three levels: “once a month or
less”, “once a week” and “five or more times a week.”

Data analysis

A total of 403 personal network matrices were treated and ana-
lyzed with Ucinet 6 (Borgatti, Everett, & Freeman, 2002). Survey
data and summary indicators of personal networks (that is to say,
graph-based measures) were both treated and analyzed with SPSS
22.

To compare personal networks, common indicators of nodal
centrality were used. Degree centrality indicates that a particular
node is directly connected to many other nodes or alteri. Closeness
centrality is the sum of the distances to all other nodes. Between-
ness is high when a node is located among many geodesic paths
between alteri (i.e., between the shortest paths). The density is
calculated from the total of existing ties based on the maximum
number of links in the network. A clique is a set of nodes directly
interconnected, whereas a component is a set of directly or indi-
rectly interconnected nodes. A description of these indicators for
personal networks is available at McCarty (2002).

To facilitate comparability between personal networks, in all
analysis of this study, we used standardized average centrality
indicators: that is, normalized average degree, normalized average
betweenness, normalized average closeness, and normalized aver-
age eigenvector. Normalized average degree centrality matches the
value of the density of the network (Everton, 2012). The normalized
value of the nodal degree centrality is obtained dividing the num-
ber of links of the node by the maximum possible number of links
of that node. Therefore the mean of the normalized values of the
degree of all nodes in the network will result in a ratio equivalent
to the density of all network links.

Results

The structural properties of personal networks in the general
population

One of the empirical contributions of our work is the description
of the personal networks of a representative sample of the gen-
eral population, through centrality indicators and other structural
properties. Grossetti repeated in the metropolitan area of Toulouse
(Grossetti, 2005) the same method that Fischer used in 1977, in the
area of San Francisco (Fischer, 1982). In Spain, Lozares also followed
a comparison scheme in three locations with different levels of
urban development in Catalonia (Lozares, López-Roldán, Bolivar, &
Muntanyola, 2013; Lozares, Marti, Molina, & García-Macías, 2013).
However, intentional samples have predominated in the investiga-
tion of personal networks, at the same time that data used were
mainly aggregated attributes of the members of the network are
mainly used (Campbell & Lee, 1991; McCarty, Bernard, Killworth,

Table 1
Measures of centrality, cohesion and subgroups.

Minimum Maximum Mean SD

Average degree 20.67 100 66.46 19.51
Average betweenness 0 5.93 1.53 1.01
Average closeness 9.02 100 74.37 17.66
Average eigenvector 21.21 40.83 26.77 1.48
Density 20.67 100 66.46 19.51
Cliques 1 205 11.92 13.72
Components 1 4 1.09 0.36
Centralization 0 82.64 29.84 16.80

Johnsen, & Shelley, 1997). Only recently researchers have started
using in personal network surveys the same structural indicators,
graph-based measures, which were common in the analysis of
entire networks (McCarty, 2002).

Table 1 shows the structural properties of personal networks in
a medium-sized city in the metropolitan area of Seville. The indi-
cators of centrality, cohesion and clustering show high variability,
so we expect a wide variety of personal networks in the popula-
tion. The indicators of density, degree, closeness, number of cliques
and centralization move in a similar range of variability. For its
part, betweenness centrality and the number of components are
the indicators with a lower standard deviation.

Almost 90% of the indicators correlate significantly with each
other (Table 2). On the one hand, density and average indicators
of degree centrality, closeness and eigenvector are moderately or
highly correlated. In this case they seem to behave, directly or
indirectly, as measures of network cohesion. By contrast, average
betweenness, the number of cliques, the number of components
and the centralization of the personal network are negatively corre-
lated with the measures of network cohesion. Finally, betweenness
and centralization are positively correlated.

The above analysis differentiates roughly between indicators
of cohesion (density, degree, closeness and eigenvector), interme-
diation (betweenness and centralization) and groups (cliques and
components). To contrast, we return to this differentiation in sub-
sequent analyzes.

Mobility and structure of personal networks

Alcalá de Guadaíra, is a village in the province of Seville, 16 kilo-
meters from the capital and is fully integrated into the metropolitan
area. Respondents have a high level of mobility between the two
cities. Specifically, over 30% of the population moves to Seville from
5 to 7 times per week (n = 124, 30.7%), and 28.5% visit the capital at
least once every seven days.

Two simple linear regressions show a clear association between
the frequency of metropolitan displacements and structural prop-
erties of personal networks (Fig. 1). On one side, there is an inverse
relationship between the density of the networks and the frequency
of trips to Seville (R2 = 0.04). Similarly, while most assiduous are

Table 2
Correlation between measures of centrality, cohesion and groups.

Degree Betweenness Closeness Eigenvector Density Cliques Components Centralization

Degree – −0.929** 0.833** 0.762** 1.00** −0.273** −0.246** −0.876**

Betweenness – −0.699** −0.731** −0.929** 0.228** 0.132** 0.744**

Closeness – 0.733** 0.833** −0.172** −0.622** −0.615**

Eigenvector – 0.762** −0.075 −0.313** −0.595**

Density – −0.273** −0.246** −0.876**

Cliques – −0.036 0.251**

Components – 0.071
Centralization –

Note. In all cases the indicator of normalized average centrality is used (normalized average degree, normalized average betweenness, etc.).
** p < .01.



188 I. Maya Jariego, D. Holgado / Psychosocial Intervention 24 (2015) 185–190

Regresión lineal

1.00 2.00 3.00 4.00 5.00

Fdesplazamiento

0.5000

1.0000

1.5000

2.0000
D

en
si

ty

1 Density = 1.35 + –0.06 * Fdesplazamiento
R-cuadrado = 0.04

Density by frequency of visits to
seville

Regresión lineal

1.00 2.00 3.00 4.00 5.00
Fdesplazamiento

0.00

2.00

4.00

6.00

Be
tw

ee
ne

ss

1 Betweeness = 1.06 + 0.16 * Fdesplazamiento
R-cuadrado = 0.04

Betweeness by frequency of visits to 
seville

Fig. 1. Mobility and structure of personal networks in general population.

visits to the capital is highest the average betweenness of the per-
sonal network (R2 = 0.04). That is, two different indicators seem to
reflect an association between geographical mobility and level of
structural cohesion.

Sense of community with Alcalá and Seville

Identification with Alcalá reaches an average score of 33.25
(SD = 6.03), whereas the sense of community with Seville is at 24.70
on average (SD = 7.14). Both have a moderate positive correlation
(r = .239, p < .0001). No differences by district of residence were
observed.

Identification with Alcalá correlates positively with the resi-
dence time in the city (r = 0.243, p < .0001) and the respondent’s
age (r = 0.250, p < .0001). The sense of community in Alcalá is
higher among women than among men (F1,398 = 5.281, p < .022), and
between married and widowed than among single (F4,393 = 11.584,
p < .0001). They also express greater identification with Alcalá
those who are satisfied or very satisfied with living in the city
(F3,396 = 55,509, p < .0001) and those who believe that Alcalá has
improved over the last three years (F2,395 = 34,734, p < .0001).
Finally, a slight positive correlation of the number of organizations
mentioned by the respondent with sense of community is observed,
both with Alcalá (r = 0.125, p < .013) as with Seville (r = 0.111,
p < .029). These results coincide roughly with the available evidence
on the importance of local roots, relational integration and overall
time spent in the community of reference.

Clear differences can also be seen based in the frequency of
displacements. The identification with the place of residence is
lower among those who move five or more times per week to
Seville (F2,398 = 7.913, p < .001). On the contrary, those who go one
or less times a month to Seville have a significantly lower score on
the sense of community with the capital of the metropolitan area
(F2,393 = 7.975, p < .0001).

The sense of community has a consistent association with
the structural properties of personal networks (Table 3). Specif-
ically, cohesion measures with the exception of closeness have
a statistically significant positive correlation with the degree of
identification with Alcalá de Guadaíra. By contrast, indicators of
intermediation and groups show a negative association. Density
and centralization are the indicators with a stronger correlation
with the sense of community with Alcalá.

Interestingly, the sense of community with the city where they
study, Seville, has no significant relationship with the structural
properties of the personal network. As noted elsewhere, possibly
different patterns of sociability mediate the impact of geographi-
cal mobility in the local identity (Maya-Jariego & Armitage, 2007).
According to this hypothesis, the metropolitan lifestyle is charac-
terized, among other things, by an active pattern of interurban
mobility that is expressed in a lower structural cohesion of per-
sonal networks and possibly then in an attenuation of the degree
of identification with the town of residence.

Factor analysis of the structural properties of personal networks

With the above analysis, we found that a high density of rela-
tionships and a low level of intermediation characterize the sample
of personal networks as a whole. Accordingly, there are few com-
ponents and a high number of cliques, centralization is moderately
low and average closeness is high. In this section we explore the
relationship between the different structural measures, applying
factor analysis. We selected four indicators based in the table of cor-
relations and in a proposal for theoretical operationalization (based
in part on Lozares et al., 2013), namely: cliques (integration), com-
ponents (fragmentation), density and centralization (cohesion).
Thus we choose the indicators in which further empirical differ-
entiation is expected and at the same time that represent the main
theoretical dimensions of the structure of the networks.

Table 3
Correlation of SOC-Alcalá and SOC-Sevilla with indicators of personal networks.

Degree Betweenness Closeness Eigenvector Density Cliques Components Centralization

SOC-Alcalá .240** −.206** −.052 .239** 0.240** −.128* −.116* −.227**

SOC-Seville −.061 .025 .045 .032 −.061 .008 .000 .089

Note. In all cases the indicator of normalized average centrality is used (normalized average degree, normalized average betweenness, etc.).
* p < .05.

** p < .01.
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Table 4
Factor scores of structural indicators of the personal networks.

Factor 1 Factor 2 Factor 3

Density −0.946 −0.179 −0.141
Centralization 0.969 −0.021 0.105
Cliques 0.149 −0.025 0.988
Components 0.087 0.995 −0.025
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Fig. 2. Scores of personal networks variables in factors 1 and 2.

Table 5
Factor scores based on the frequency of intercity travel.

Factor 1 Factor 2 Factor 3

One time per month or less −0.211 −0.161 −0.030
One time per week 0.0561 −0.0675 0.125
Five or more times a week 0.227 0.276 −0.0767

The factor extraction using principal component analysis yields
a satisfactory solution of three factors that accumulates 97.37% of
the explained variance.1 In Table 4 we have summarized the factor
scores of the four analyzed structural indicators, and Fig. 2 repre-
sents the first two factors. The resulting structure is very sharp and
consistently reflects the previous theoretical differentiation.

Specifically, the 51.26% of the total variance corresponds to the
first factor. That first axis of variability corresponds to a continuum
of structural cohesion of the network (represented by the indi-
cator of centralization and density). Both indicators, even with a
different orientation, saturated with a very similar weight in this
first factor. The second axis accumulates 26.07% of explained vari-
ance and reflects the fragmentation of the network into separate
components.

The integration of the network in cliques formed a third fac-
tor accounting for 20.04% of the explained variance. However, the
number of cliques maintains a slight negative correlation with
the density (and positive with centralization), so that it is not as
independent from structural cohesion of the network. In fact, it is
the fragmentation of the network (the second factor) the one that
seems more differentiated and less related to the rest.

To conclude the analysis, we compared the factor scores above
depending on the frequency of intercity travel between Alcalá de
Guadaíra and Seville (Table 5). Both the structural cohesion as well
as the fragmentation of the networks seem clearly associated with
geographic mobility. Specifically, people who move to the capital
daily or almost daily (between five and seven times a week) tend to
have networks with higher levels of centralization (F2,400 = 5.640,
p < .004), and occasionally they are broken up into components
(F2,400 = 8.545, p < .0001).

1 The Bartlett sphericity test was significant (X2 = 685.178, p < .0001).
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Seville.

The cohesion of the network may decrease linearly according to
the assiduity of metropolitan travel (Fig. 3). It is interesting to note
that in the range of greater mobility both men as people with high
school and college studies are significantly represented.

Discussion

In this study, we described the variability of personal networks
and the sense of community among the inhabitants of a city of
medium size of the Seville metropolitan area, depending on interur-
ban mobility patterns. The results were very consistent in terms
of co-variation of (a) the structural cohesion of personal networks
and (b) the identification with the location of residence, with (c)
the frequency of trips to the capital of the metropolitan area.

On the one hand, cohesion and fragmentation are the two fun-
damental dimensions of variability of personal networks, and both
are associated with the patterns of intercity geographical mobility.
Specifically, the bi-local way of life, with regular journeys between
metropolitan area and urban core, is reflected in less dense personal
networks, often divided into distinct components. By contrast, the
individuals most deeply rooted at the local space usually develop
their daily lives in more limited circles of relationships and have
comparatively more cohesive networks. Anyway, the distribution
of time between different geographical areas seems to be one of the
distinctive features of personal networks in metropolitan areas and,
consequently, in the individual differences in the structural indica-
tors observed in this study. Geographic mobility has a structuring
role in personal networks.

Furthermore, the cohesiveness of personal networks is also
connected to the sense of belonging to the place of residence.
Specifically, we observed an inverse relationship between the cen-
tralization of personal network, the nodal betweenness, and the
number of components, on the one hand, and with the sense
of community with Alcalá de Guadaíra, that is the city in which
respondents live, on the other hand. The linking of the individual
to relational and territorial spaces that are different to the place
of origin carries more attenuated forms of identification with the
local space. The complexity of the metropolitan area appears to
be reflected in more heterogeneous interaction opportunities that
potentially affect the cohesion of the personal network. Linking
with different social circles weakens the originative sense of com-
munity.

This study shows that the loss of cohesion in the structure
of personal networks and the relative decline of local identifica-
tion are not necessarily negative phenomena. In fact, the results
showed a psychological sense of community with the place of res-
idence between moderate and high, regardless of the degree of
geographical mobility. Throughout the research we also confirmed
the existence of a strong neighborhood life in Alcalá de Guadaíra,
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although it is integrated into a larger metropolitan area. In this
case the forms of intercity life seem to temper localism (or develop
complex expressions of the multiple senses of community) rather
than result in an immediate decline in community involvement. For
example, in the group of university students from Alcalá, which is
a particularly mobile segment of the population, we observed pre-
cisely that when they start their studies in Seville they usually begin
to exert a role of bridge between localities that helps articulate the
metropolitan area (Araya & Maya Jariego, 2005; Maya-Jariego &
Holgado, 2005). The forms of bi-local life not necessarily result in a
decoupling of (or participation problems in) the town of residence.

Likewise, changes that affect a population segment take a meso-
social impact, in the wider community. When a group with a
metropolitan lifestyle develops direct intercity links with Seville, it
also automatically increases the proportion of indirect metropoli-
tan relationships for the whole population of Alcalá. So, in relational
terms, to live in a city in the metropolitan area is different from liv-
ing in a village in a rural area, even for the less mobile people, with
a neighborhood life or an eminently local life.

Instead of a decline of community, the integration in large urban
spaces could be interpreted in terms of intercity articulation, as well
as the development of more flexible identities. As in the seminal
study by Fischer (1982), urban and metropolitan residence appears
to be associated with less dense personal networks. These changes
may be more likely in the personal networks of individuals with a
higher level of education, which usually have a wider geographic
range and also comparatively less dense networks. However, as we
have indicated, they might indirectly affect the entire population
living in metropolitan areas. Along with that, in our study we have
delved into other dimensions of cohesion, fragmentation and inte-
gration of networks associated with the community of residence.
Overall, participation in multiple relational fields appears to be a
key, both as regards the network structure and with respect to the
sense of local community. Indeed, as Fischer indicated (1982, p.
264) “urbanism does not seem to weaken community, but it does
seem to help sustain a plurality of communities”.
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