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Abstract
Background: As needs of families with social and behavioral health problems often exceed the expertise and possibilities of a single professional, service or organization, cross-service collaboration is indispensable to adequately
meeting those needs. Despite the progressive focus on organizing integrated care, service fragmentation and service
duplication remain persistent problems in child welfare and healthcare service delivery systems. A crucial factor to
overcome these problems is information exchange between organizations. This study explores and compares the
development over time of structures of information exchange in networks, concerning both material and knowledgebased information.
Methods: A comparative case study and social network analysis of three inter-organizational networks of child welfare and healthcare services in different-sized municipalities in the Netherlands. The research population consisted of
organizations from various sectors participating in the networks. Data were collected at two moments in time with a
mixed method: semi-structured interviews with network managers and an online questionnaire for all network members. Density and degree centralization were used to examine the information exchange structures. Ucinet was used
to analyze the data, with use of the statistical tests: Compare Density Procedure and Quadratic Assignment Procedure.
Results: This study shows that different structures of information exchange can be distinguished, concerning both
material and knowledge-based information. The overall connectedness of the studied structures of the networks are
quite similar, but the way in which the involvement is structured turns out to be different between the networks. Over
time, the overall connectedness of those structures appears to be stable, but the internal dynamics reveals a major
change in relationships between organizations in the networks.
Conclusions: Our study yields empirical evidence for the existence of and the differences between structures and
dynamics of both material and knowledge-based information exchange relationships. With a loss of more than a half
of the relations in a year, the relationships between the organizations in the network are not very stable over time. The
contrast between major internal dynamics and the stable overall connectedness is an important point of concern for
network managers and public officials, since this impermanence of relations means that long-term integrated care
cannot be guaranteed.
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Background
As needs of families with social and behavioral health
problems often exceed the expertise and possibilities of
a single professional, service or organization, cross-service collaboration is indispensable to adequately meeting those needs [1–3]. It is for that reason important
that organizations within the child welfare and healthcare service system collaborate sufficiently, for instance
by sharing resources such as staff, equipment, information about clients’ conditions and effective treatment. Otherwise, the risk that these families receive an
inadequate treatment or fall through the organizational
cracks of that system is considerable [4, 5]. To this end,
there has been - in the past 10 years - a progressive
focus on organizing integrated care through collaborating in cross-sectoral service delivery networks [6–11].
Unfortunately, service fragmentation and service duplication remain persistent problems in child welfare and
healthcare service delivery systems [4, 5].
A crucial means to overcome these problems is information exchange between the organizations that constitute a network of welfare and healthcare services
[2, 5, 9, 12–16]. There is strong evidence that sharing
information - including case reports and substantive
expertise - in an accessible and comprehensible way is
an important facilitator to provide integrated care [5,
8, 17]. Information exchange between organizations
is vital for a shared understanding of families’ needs,
a timely response and inter-professional collaboration within a welfare and healthcare service system
[2, 17]. Therefore, to get a grip on these key processes
and to ultimately achieve an effectively operating care
network, insight into the flow of information is essential not only for public management scholars building
theory on networks, but also for network managers and
public policy officials [4, 18]. One way of achieving a
better understanding of information flows is by analyzing the structure of information exchange relationships
[19]. In knowledge networks literature, the focus is frequently on the structural properties of networks [20].
Within a network, different structures can exist.
Resource dependency theory argues that organizations
in a network will interact with those other network
members that control access to the resources they need
[21]. The type of resource being considered in the interactions affects the structural properties of networks,
because it influences the intrinsic characteristics of

organizations. These intrinsic characteristics, such as
resource dependency and remit of activity, determine
the position and role played by organizations in the
interorganizational network [22]. As a result, structures
of network relationships can be explained by the tangibility of resources being exchanged in the network
[23–25]. Examples of resources are staff, equipment,
influence, reputation, referrals, and information. The
more tangible the resources that are exchanged in a
network, the more likely it is that the structure of relationships based on that resource will be centralized
around one or a small number of key organizations, as
this organization controls (or these organizations control) access to these resources [25]. The exchange of
intangible resources, on the other hand, tends to be diffused among several organizations in the network [25].
This distinction in terms of tangibility also applies for
the nature of information, ranging from tangible, material information (contracts, directives, commissions,
and invoices) to intangible, knowledge-based information (verbal case reports, interprofessional consultation
regarding clients’ conditions and effective treatment),
more referred to as the tacit–explicit dimension of
knowledge [20]. Therefore, we expect that there will be
different structures of information exchange within a
network. However, given the limited prior research on
this topic [26], it is unclear whether such structures of
information exchange exist within networks and if so,
to what extent networks differ amongst each other in
this respect.
In addition, networks are not static but dynamic systems [27–29]. Consequently, it is to be expected that
information exchange relationships are continuously
evolving, as information exchange is one of the key
processes in a network [30, 31]. As a network system
matures over time, relationships may become more
cemented and robust [32, 33]. Such stability of network
relationships turns out to be a major factor in explaining
network effectiveness regarding client services [34]. Conversely, flexibility is important for ensuring rapid network
responses in ways that meet changing families’ needs
[35]. However, studies applying longitudinal network
analyses in the field of (child) welfare and healthcare services are scarce [4, 26, 36, 37]. Therefore, it is unclear how
structures of a network vary over time and whether the
relations between the individual organizations, i.e., the
internal network dynamics, remain the same over time.
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Hence, this study explores and compares the development of structures of information exchange in networks
over time, concerning both material and knowledgebased information. The research questions are: 1) To
what extent can structures of respectively material
and knowledge-based information exchange be distinguished in child welfare and healthcare networks? and
2) To what extent do these overall structures change
over time and is that pattern similar to the internal network dynamics?

Methods
Research setting

The research field of this study was the societal and
administrative context of the Dutch child welfare and
healthcare service delivery system. Like many other
countries, the Netherlands implemented welfare and
healthcare state reforms that shifted key responsibilities from the central to local levels of government [38–
43]. Since 2015, municipalities are fully responsible for
the child welfare and healthcare service delivery system
[44].
In this study, we used a comparative case study
approach and social network analysis on three interorganizational networks of child welfare and healthcare services in different-sized municipalities in the
Netherlands [45, 46]. Network I was located in a midsize municipality (around 180,000 citizens), Network II
was located in a small municipality (around 66,000 citizens), and Network III covered four very small municipalities that collaborate in providing child welfare and
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healthcare services (with 13,000–20,000 citizens per
municipality, i.e., a total of about 60,000 citizens).
Research population

The research population consisted of organizations that
participated in the child welfare and healthcare service
delivery networks, i.e. network members, with the representatives of these network members as the units of
observation [19]. The following definition of a network
was used: the network of child welfare and healthcare
services consists of organizations with whom the local
government, according to the network manager, works
together to achieve the main network goal of the Child
and Youth Act. Employees who act as boundary spanners between the organizations in the network were
the respondents [47, 48]. The network managers - the
responsible managers of the municipalities’ child and
youth support departments - were asked to identify the
network members and to categorize them into different
sectors, and to select the boundary spanners.
The networks were composed of organizations from
various sectors. Table 1 presents the different sectors
and provides examples of organizations and professional
groups that belong to a sector. Even though they differ in
size, the three networks have the same composition. Network I, with 135 and 132 participating organizations in
respectively 2018 and 2019, is the largest network compared to Network II with respectively 86 and 67, and
Network III with 75 and 73 organizations. All sectors are
present in the networks, except for volunteer organizations in Network II, since the network manager did not
list them as network members.

Table 1 Sectors and examples of organizations and professional groups in the network
Sectors

Examples of organizations and professional groups

1. Center for youth and family

child and youth welfare and healthcare center

2. Municipal government

youth care expert team, youth and family team, school attendance officers, youth/social support/community
service/employment/safety/procurement & contracting departments of the municipal government

3. Basic social organization

social work, welfare work, disabled support, youth and family support, library, food bank, refugee council

4. Education

care coordinators primary and secondary education

5. General practitioners

child and family doctors

6. Health and prevention

child and youth health care center, infant welfare center

7. Childcare and nursery

pre-school, child day-care center, nursery, after school-care including homework support

8. Specialized youth care

youth mental health care, child and youth care, (forensic) psychiatry, orthopedagogy, psychology, disabled
childcare

9. Protection & social rehabilitation

youth protection, youth probation officers, juvenile social rehabilitation

10. Safety

police officers responsible for juveniles, protection against child maltreatment, safe houses (crime prevention),
public prosecution department, family & youth court, juvenile prison, childcare & protection board, community
service supervisor

11. Volunteer organization

Village or ward council, social policy advisory council, informal help for family or neighbors, community center,
scouting/music/sport/leisure clubs
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Since the individual professionals of some network
members operated within a limited working area – such
as school care coordinators in education organizations,
school attendance officers in municipal organizations,
general practitioners (family doctors) and organizations
for childcare and nursery – we invited more than one
boundary spanner from these network members for the
survey. For example, in Network I there were a total of
thirty family doctors in the municipality. As the working
area of one family doctor was limited to a small part of
the municipality, we invited them all to participate in this
study. Since the organization is the level of data analysis,
we aggregated the results for these boundary spanners to
the level of their organization or professional group (see
data analysis for information on the applied rules).
For Network I, we also used a threshold for the selection of network members from the sector “specialized
youth care organizations”. As a relatively large number
of these organizations only had a few juveniles in treatment in 1 year and therefore had peripheral positions in
the network, we selected only the organizations that had
a minimum of six juveniles receiving care in 2017 (94
of 162 organizations) and in 2018 (92 of 172 organizations). This threshold is generally used for privacy reasons. The final selection of specialized care organizations
per network together comprised between 82 and 98% of
all juveniles residing in that municipality who received
specialized care in the years 2017 or 2018. In this way,
we were able to strike a balance between a questionnaire that is manageable for the respondents and yields
representative information about the specialized youth
care organizations. Table 2 displays the number of network members, including the response rates of the online
questionnaire.
Data collection

Data of the three networks were collected at two points
in time. The first data collection took place in the period
of November 2017 to September 2018 and the second
between April to September 2019. Both data collections
consisted of two steps. First, semi-structured interviews with the network managers were conducted. The
aim of the interviews was to identify the boundaries of

the network by determining the network members and
categorizing them into different sectors, and to select
representatives of the network members as potential
respondents for the online questionnaire. Second, an
online questionnaire was sent out to the representatives
of all the network members, to collect data about both
material and knowledge-based information exchange
relations between the organizations.
Measures

To measure relationships between the organizations, the
respondents were presented a list of all the organizations
of the network and were asked to identify the organizations with which their organization had contact at least
once a year, including face-to-face contact (meeting, consultation, conference), by telephone or email. Then, to
measure the two types of information exchange relationships between the organizations, the respondents were
asked to indicate if their organization had contact with
the other organizations specifically for sharing material information (practical information such as official
directives, contracts, commissions, annual account, and
invoices) and/or knowledge-based information (verbal
case reports, and interprofessional consultation regarding clients’ conditions and effective treatment).
Density and degree centralization, as two global measures of network structure [19], were used to examine the
pattern of interaction in information exchange structures, for both material and knowledge-based information. Network density indicates the overall connectedness
among organizations in the network, while degree centralization shows how the involvement is structured [25].
Density is calculated by dividing the total number of
ties in a network by the maximum number of ties possible [49]. The higher the score (ranging from 0 to 1), the
more connected the network [50]. Degree centralization
is the extent to which links are concentrated (or distributed) among the nodes of the network [51]. It refers to
the power and control structure of the network [32, 49,
52, 53]. Degree centralization is calculated as the sum
of the difference in centrality between the most central
node and every other node divided by the sum of the difference between the theoretically most centralized node

Table 2 Summary of research population and response
Network Ia
2018

Network IIa
2019

2018

Network IIIa
2019

2018

2019

Number of invited network members

135

132

86

67

75

73

Number of responding network members

70

77

49

39

51

44

Response percentage network members

52%

58%

57%

58%

68%

60%

a

Network I in municipality with around 180,000 citizens, Network II in municipality with around 66,000 citizens, and Network III in four municipalities with a total of
about 60,000 citizens
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and every other node [54]. This denominator represents
a star network with one node in the middle connected to
every other node (while all the other nodes are not connected). Scores range between 0 and 1, with 1 being the
highest possible centralization. In a network with a high
level of degree centralization, one or more organizations
occupy a more central position than others [51].
Data analysis

To analyze the data and to calculate the density and
degree centralization of the networks, we used Excel and
Ucinet [54]. In Excel, the relational data (material and
knowledge-based information exchange) were converted
into adjacency matrices that were then inserted in Ucinet. To reflect relationships reported by each organizational dyad and in that way capturing “any link”, the
networks were “symmetrized” [55]. This method examines “unconfirmed” or unidirectional network ties, which
are ties where a respondent identifies a link between their
own and another organization, but the other organization
does not confirm (including non-response) this collaboration (53 pp. 350–351). We applied the following rule
to create the adjacency matrices: a relation between two
network members was coded as existing if at least one of
the (boundary spanners of the) network members indicated this relation. The missing values were entered as a
reciprocal relationship per responding organization (i.e.,
transposing the column in an adjacency matrix with the
corresponding missing rows). This method is known as
the procedure of labeled reconstruction [56] to manage
non-response. Then, in Ucinet, we computed the global
network measures (density and degree centralization) per
full network per year.
Subsequently, to compare the overall network structures, we conducted the same analyses of density and
degree centralization focusing on only the organizations
that are members of the networks in both years (respectively 119, 65 and 71 organizations in Network I, II and
III). We used this selection, as statistical tests to compare
network structures and over time requires networks with

the same actors [57]. To examine whether the connectedness of the material and knowledge-based information exchange structures per network significantly differ
from each other and whether the connectedness of the
structures significantly changed over time, we used Compare Density Procedure in Ucinet. This procedure uses a
bootstrap technique (bootstrap paired sample t-test) to
compare the densities of two not necessarily independent
networks with the same actors [58].
Finally, to examine the internal network dynamics –
i.e., whether the relations between the individual organizations in 2019 were the same as those in 2018 – we used
the QAP (quadratic assignment procedure) correlation
procedure of Ucinet. QAP identifies the extent of the
association in situations where there really is not any
systematic connection between the two networks [57].
It compares the observed matching rate of the same type
of relationship across two data collection periods (having the same nodes), to the average of a large number of
trials in which the actors in the network are randomly
matched [25]. As the relations are binary, we used the
Jaccard Coefficient. Scores range between 0 and 1, with
0 indicating no overlap and 1 complete overlap between
the networks [57].

Results
As Table 3 shows, the material and knowledge-based
information exchange structures are clearly distinguishable per full network. In all three networks, the
knowledge-based information structure has more
than twice as many relations (ties) between organizations as well as a larger overall connectedness (density)
compared to the material information structures. In
addition, except for Network II in 2019, the exchange
of material information takes place in a more centralized structure than the exchange of knowledge-based
information, as the degree centralization scores for the
material information structures are higher. In 2019, the
knowledge-based information structure of Network

Table 3 Comparative statistics for information exchange structures for the full networks in each year
Network

Information exchange
structures

Number of ties

Density

Degree centralization

2018

2019

2018

2019

2018

2019

Network I
N = 135 (2018), N = 132 (2019)

Material

1090

1082

0.06

0.06

0.71

0.86

Knowledge-based

2340

2910

0.13

0.17

0.51

0.76

Network II
N = 86 (2018), N = 67 (2019)

Material

572

432

0.08

0.10

0.76

0.67

Knowledge-based

1230

964

0.17

0.22

0.61

0.76

Network III
N = 75 (2018), N = 73 (2019)

Material

562

636

0.10

0.12

0.65

0.55

Knowledge-based

1426

1464

0.26

0.28

0.64

0.46
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III had a relatively high density score (.28 the highest
score) coupled with a relatively low degree centralization score (.46 the lowest score).
To test the significance of the differences between the
material and knowledge-based information exchange
structures and the significance of the differences over
time, we conducted the same analyses focusing on only
the organizations that are members of the networks in
both years (respectively 119, 65 and 71 organizations in
Network I, II and III). Table 4 presents, per network,
the results of the compare density procedure of two
types of information exchange structures. For all three
networks in both years, there is a significant difference
between the densities of the material and knowledgebased information exchange structures. Over time,
there was no change in density for material information
exchange per network. For knowledge-based information exchange, only the density in Network I increased
statistically significantly (from .15 to .19).
Table 5 presents the degree centralization scores for
the three networks, focusing on only the organizations
that are members of the networks in both years. For
material information exchange, in Network II and III,
there was just a small change in network degree centralization from 2018 to 2019. In Network I the degree
centralization of the material information structure
increased from .72 to .86. Once again, for all three
knowledge-based information exchange structures,
the degree centralization scores changed over time.
In Network I, there is a large increase of degree centralization (from .54 to .75). Network II also saw an
increase in degree centralization (from .60 to .76), but
the knowledge-based information exchange in Network
III became more diffused, as the degree centralization
score decreased from .62 to .47.
Table 4 Compare density procedure of information exchange
structures for organizations that are members of the networks in
both years
Network

Network I (N119)
Network II (N65)
Network III (N71)

Information
exchange
structure

Number of
ties

Density

2018

2019

2018

Material

948

996

0.07

0.07

Knowledge-based

2106

2634

0.15 A

0.19AB

Material

426

402

0.10

0.10

Knowledge-based

880

894

0.21 A

0.22 A

Material

526

566

0.11

0.11

Knowledge-based

1348

1298

0.27 A

0.26 A

Network

Information
exchange
structures

Network I (N119) Material

Number of
ties

2018 2019 2018
948

Knowledge-based 2106
Network II (N65)
Network III (N71)

Material

Degree
centralization
2019

996

0.72

0.86

2634

0.54

0.75

426

402

0.68

0.66

Knowledge-based 880

894

0.60

0.76

Material

526

Knowledge-based 1348

566

0.63

0.56

1298

0.62

0.47

Beside the changes in the overall structures, the
internal network dynamics were examined by calculating the overlap between the structures in both years.
Table 6 presents the results of the QAP correlation procedure. There are statistically significant correlations
between both material and knowledge-based information exchange structures over time. In Network I, 42%
of the knowledge-based information exchange relations
between organizations within this structure in 2019
were the same as those in 2018. For Network II and Network III, that is respectively 45 and 50% of the relations.
For material information exchange, the sizes of the significant correlation are smaller, ranging from 22 to 39%
of the relations.

Discussion
This study shows that in child welfare and healthcare networks, different structures of information exchange can
be distinguished, comprising material and knowledgebased information. The overall connectedness (density)
of the studied structures of the networks is quite similar, but the way in which the involvement is structured
– degree centralization – turns out to differ between the
networks. Over time, the overall connectedness of those
structures appears to be stable, but the internal dynamics

2019

A

significant difference in density between material and knowledge-based
information exchange structures per network per year p < .01 (two-tailed,
bootstrap 5000 samples)

B

Table 5 Degree centralization scores for information exchange
structures for organizations that are members of the networks in
both years

significant change in density over time per structure per network p < .01 (twotailed, bootstrap 5000 samples)

Table 6 QAP Jaccard correlation between information exchange
structures in 2018 and 2019 for organizations that are members
of the networks in both years
Material information
exchange

Knowledge-based
information
exchange

Network I (N119)

0.224**

0.422**

Network II (N65)

0.394**

0.449**

Network III (N71)

0.285**

0.495**

** p < .01 (two-tailed, 2500 permutations)
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reveals a major change in relationships between organizations in the networks.
Our findings regarding the first research question of
this study generally are consistent with results of earlier
research on resource tangibility [24, 25]. Based on the
global measures of density and degree centralization, the
difference in information tangibility distinguishes significant different structures in the networks. The exchange
of knowledge-based information (verbal case reports,
interprofessional consultation regarding clients’ conditions and effective treatment) clearly takes place in a
more connected and less centralized structure than the
exchange of material information (contracts, directives,
commissions, invoices). The three studied child welfare
and healthcare networks generally show the same pattern. Further analysis of the degree centrality scores per
organization shows that the structures of relationships
based on material information exchange are centralized
around one organization, while for knowledge-based
information exchange the relations are centralized
around a group of five to six key organizations. This
means that in the exchange of material information one
organization plays a central role, while in the exchange of
knowledge-based information five to six central organizations are closely involved. This structural pattern can
be explained by the functions of the organizations in
the network that are involved in exchanging material or
knowledge-based information. Just the gatekeeper or the
municipal government’s procurement and contracting
department plays a central role in the exchange of material information. Gatekeepers are organizations that are
legally authorized to commission child and youth services covered by the Child and Youth Act. By contrast,
the exchange of knowledge-based information involves
five to six organizations with various tasks (gatekeeper,
signaling and providing services). Thus, despite the relatively high degree centralization scores of the knowledgebased information exchange structures in Network I and
II in 2019 (resp. 0.75 and 0.76), the exchange of knowledge-based information is diffused among several functions in the network.
According to resource dependency theory, whoever
has control over resources has power over those who
need these resources [21]. Based on this logic, we expect
that the presence of two highly different information
exchange structures within a network could potentially
have consequences for the governance of the network, as
these different structures influence the power and control mechanisms in the network [34, 49]. Network managers should acknowledge that the diffused exchange of
knowledge-based information among several organizations in the network indicates high levels of professional
autonomy. That requires a different approach than the
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highly centralized material information exchange, suggesting a high level of administrative control over the
organizations in the network [24]. To further explore
to what extent the power and control structure may be
influenced by different structures in a network, further
research should examine which organizations fulfill a key
role and linking-pin position within these structures of
the network.
Our findings regarding the second research question
of this study stand out. Comparing the networks over
time, we found that the information exchange relationships within the networks are not very cemented. With
a loss of more than a half of the relations, the relationships between the organizations in the network are not
very stable over time. The material information exchange
relationships changed significantly; in 2019, only 22 to
39% of these relations were the same as in 2018. This is
notable, as the number of material information exchange
relations per network are relatively low and with a high
degree centralization. As a network matures over time,
knowledge and information about network members,
especially regarding core organizations, will spread and
relationships become more cemented [32]. For that reason, it is to be expected that the highly centralized material exchange relations are relatively easy to stabilize. On
the other hand, one should consider that any change in
an originally low number of relations will already imply a
relatively large loss of relations.
Based on the finding that while the overall connectedness of the networks is relatively stable, the relationships
between organizations and the way in which these relationships are distributed change considerably over time,
we argue that time matters for child welfare and healthcare networks. Apparently, information exchange structures need more than 3 years to regroup after a major
shakeup like a decentralization of the child welfare and
healthcare system: a period previously indicated as sufficient time for networks to stabilize [59]. The found
instability of relations within the network is relevant, as
the welfare and healthcare state reforms were precisely
meant to strengthen the relations between the different
child welfare and healthcare services [60–62]. In addition, it is known from business and industry sectors
that loss of relations is an important factor for social
networks, as it leads to a loss of social capital and ultimately affects service sustainability [63]. Accordingly,
it is very important to understand the loss of information exchange relationships, especially knowledge-based
information exchange relations, since stability in such
relations is crucial for interprofessional collaboration
and integrated care [2]. To examine whether the time
required to stabilize is longer for information exchange
relationships or whether these relationships are always
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flexible, further research should be longitudinal with several measuring points in time.
Limitations of the study

Several methodological comments can be made regarding this study. First, the network boundaries were
determined by the respective network managers of the
municipalities. All organizations partnered by a local
government to achieve the main network goal of the
Child and Youth Act were included. However, there
could be other organizations that contribute to the network goal but that do not collaborate with the local government but only with other members of the network.
Nevertheless, we chose this strict determination since
the application of this clear criterion makes it easier to
reproduce the results [36]. Second, as whole network
data allows for very powerful descriptions and analyses of social structures, we used the whole network
approach which yields the maximum of information
[57]. This means that the networks were “symmetrized”
in order to reflect relationships reported by each organizational dyad and to capture “any link” [55]. However, as
this approach examines unconfirmed ties, it may have
led to an overestimation of some network ties, especially
for the non-response organizations, which need to be
interpreted with caution. Fortunately, except for the general practitioners, all the expected core network members responded. That is positive, as most measures have
the greatest bias when more central nodes are missing
and the least when peripheral nodes are missing [64].
Most of the non-responders were network members at
the periphery of the network, such as the municipal government’s department of safety, organizations for childcare and nursery, or organizations for youth protection
and social rehabilitation.

Conclusion
Our study emphasizes that child welfare and healthcare networks can be defined as complex collaborations
with very different information flows, as it provides
empirical evidence of the existence of and differences
between structures and dynamics of both material and
knowledge-based information exchange relationships.
Due to the scarcity of longitudinal comparative whole
network research in the field and despite the limitations, the strength of this study is a deeper understanding of structures within networks. The discovery of the
contrast between the major internal dynamics and the
stable overall connectedness has implications for network policy and management. It has implications for
what to expect of interprofessional collaboration and
the delivery of integrated care, which has been one
of the main goals of the decentralization [60–62]. An
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important point of concern for network managers and
public officials is that stability of information exchange
relationships is not at all a matter of course. Due to this
impermanence of relationships, integrated care cannot
be guaranteed, and for that reason, management strategies to build and preserve internal stability should be
considered [65].
Acknowledgements
Not applicable.
Contact information
Tilburg University, TRANZO - Scientific center for care and wellbeing, PO BOX
90153, 5000 LE Tilburg, the Netherlands, email: m.blanken@tilburguniversity.
edu, T: +31 134662969
Authors’ contributions
MB, JM, CHN, JR, HO made a substantial contribution to the design and conceptualization of the study; MB collected the data and MB and JM analyzed
the data. MB, JM, CHN, JR, HO contributed to the writing of the manuscript,
and they read and approved the final manuscript.
Authors’ information
MB is PhD student/science practitioner. Her research focuses on the functioning of large cross-sectoral nonprofit organizational networks for child welfare
and healthcare service delivery.
JM is senior researcher and program leader of the Academic Collaborative
Center Youth. Her research focus is on improving the quality of youth care and,
in close collaboration with clients, bridging the gap between science, practice,
policy and education.
CHN is clinical psychologist/psychotherapist and Professor in Forensic Mental
Health Care, and Professor in Transforming Care for Youth at Tilburg University.
JR is Associate Professor of Policy and Organization Studies at Tilburg University. His research focuses on the governance and effectiveness of organizational networks.
HO is Professor in Public Health at Tilburg University. His research focus is on
public health epidemiology and bridging the gap between science and policy
in public health.
Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or non-profit sectors.
Availability of data and materials
The data underlying this article cannot be shared publicly to protect the
privacy of the participants but are available from the corresponding author on
reasonable request.

Declarations
Ethics approval and consent to participate
We confirm that all methods were carried out in accordance with relevant
guidelines and regulations and that informed consent was obtained from
all subjects of the study. We confirm that all experimental protocols were
approved by Ethical Review Board of Tilburg University. The code ethical
research standard is EC-2016.30.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Tilburg University, TRANZO - Scientific center for care and wellbeing, PO
BOX 90153, 5000 LE Tilburg, the Netherlands. 2 Tilburg University, Department
of Organization Studies, School of Social and Behavioral Sciences, PO BOX
90153, 5000 LE Tilburg, the Netherlands.

Blanken et al. BMC Health Services Research

(2022) 22:449

Received: 12 November 2021 Accepted: 15 March 2022

References
1. Brooks F, Bloomfield L, Offredy M, Shaughnessy P. Evaluation of services
for children with complex needs: mapping service provision in one NHS
trust. Prim Health Care Res Dev. 2013;14(1):52–62.
2. Nooteboom L. Towards increased understanding of integrated youth
care: a qualitative evaluation of facilitators and barriers for professionals;
2021.
3. Tausendfreund T, Knot-Dickscheit J, Schulze GC, Knorth EJ, Grietens H.
Families in multi-problem situations: backgrounds, characteristics, and
care services. Child Youth Serv. 2016;37(1):4–22.
4. Bustos TE. A scoping review of social network analyses in Interorganizational collaboration studies for child mental health. Child Youth Serv Rev.
2020;119:105569.
5. Cooper M, Evans Y, Pybis J. Interagency collaboration in children and
young people’s mental health: a systematic review of outcomes,
facilitating factors and inhibiting factors. Child Care Health Dev.
2016;42(3):325–42.
6. Goodwin N. Understanding integrated care: a complex process, a fundamental principle. Int J Integr Care. 2013(13):1-2.
7. Valentijn PP, Schepman SM, Opheij W, Bruijnzeels MA. Understanding
integrated care: a comprehensive conceptual framework based on the
integrative functions of primary care. Int J Integr Care. 2013(13):1-12.
8. Nooteboom L, Mulder EA, Kuiper CHZ, Colins OF, Vermeiren RRJM.
Towards integrated youth care: a systematic review of facilitators and
barriers for professionals. Adm Policy Ment Health Ment Health Serv Res.
2021;48(1):88–105.
9. Baxter S, Johnson M, Chambers D, Sutton A, Goyder E, Booth A. The
effects of integrated care: a systematic review of UK and international
evidence. BMC Health Serv Res. 2018;18(1):1–13.
10. Kodner DL. All together now: a conceptual exploration of integrated care.
Healthc Q (Toronto, Ont). 2009;13:6–15.
11. Wodchis WP, Dixon A, Anderson GM, Goodwin N. Integrating care for
older people with complex needs: key insights and lessons from a sevencountry cross-case analysis. International. J Integr Care. 2015(15):1-15.
12. Bolland JM, Wilson JV. Three faces of integrative coordination: a model
of interorganizational relations in community-based health and human
services. Health Serv Res. 1994;29(3):341.
13. Bunger AC, Doogan NJ, Cao Y. Building service delivery networks:
partnership evolution among children’s behavioral health agencies in
response to new funding. J Soc Soc Work Res. 2014;5(4):513–38.
14. Sowa JE. The collaboration decision in nonprofit organizations: views
from the front line. Nonprofit Volunt Sect Q. 2009;38(6):1003–25.
15. Pettitt B. Effective joint working between child and adolescent mental
health services (CAMHS) and schools. London: Department of Health; 2003.
16. Hwang SHJ, Mollen CJ, Kellom KS, Dougherty SL, Noonan KG. Information sharing between the child welfare and behavioral health systems:
perspectives from four stakeholder groups. Soc Work Ment Health.
2017;15(5):500–23.
17. Allen AD, Hyde J, Leslie LK. “I Don’t know what they know”: knowledge
transfer in mandated referral from child welfare to early intervention.
Child Youth Serv Rev. 2012;34(5):1050–9.
18. Smith JG. Theoretical advances in our understanding of network effectiveness. Perspect Public Manag Gov. 2020;3(2):167–82.
19. Wasserman S, Faust K. Social network analysis: methods and applications.
Cambridge: Cambridge university press; 1994. Vol. 8.
20. Phelps C, Heidl R, Wadhwa A. Knowledge, networks, and knowledge
networks: a review and research agenda. J Manag. 2012;38(4):1115–66.
21. Pfeffer J, Salancik GR. The external control of organizations: a resource
dependence perspective. Redwood City CA: Stanford University Press;
2003.
22. Biosca O, Galaso P. What makes a key player in interorganizational
social policy networks? The case of Uruguay. Int J Public Adm.
2020;43(13):1156–68.
23. Alexander VD. Pictures at an exhibition: conflicting pressures in museums
and the display of art. Am J Sociol. 1996;101(4):797–839.

Page 9 of 10

24. Huang K, Provan KG. Resource tangibility and patterns of interaction in a
publicly funded health and Human services network. J Public Adm Res
Theory. 2006;17(3):435–54.
25. Provan KG, Huang K. Resource tangibility and the evolution of a
publicly funded health and human services network. Public Adm Rev.
2012;72(3):366–75.
26. Kapucu N, Hu Q, Khosa S. The state of network research in public administration. Adm Soc. 2017;49(8):1087–120.
27. Lemaire RH, Mannak RS, Ospina SM, Groenleer M. Striving for state of the
art with paradigm interplay and Meta-synthesis: purpose-oriented network research challenges and good research practices as a way forward.
Perspect Public Manag Gov. 2019;2(3):175–86.
28. Popp J, Milward HB, MacKean G, Casebeer A, Lindstrom R. Inter-organizational networks: a review of the literature to inform practice. IBM Center
Bus Gov. 2014;1-126.
29. Human SE, Provan KG. Legitimacy building in the evolution of small-firm
multilateral networks: a comparative study of success and demise. Adm
Sci Q. 2000;45(2):327–65.
30. Brown SM, Klein S, McCrae JS. Collaborative relationships and improved
service coordination among child welfare and early childhood systems.
Child Welfare. 2014;93(2):91–116.
31. Colvin ML, Miller SE. The role of complexity theory and network analysis
for examining child welfare service delivery systems. Child Youth Serv.
2020;41(2):160-83.
32. Provan KG, Huang K, Milward HB. The evolution of structural embeddedness and organizational social outcomes in a centrally governed
health and human services network. J Public Adm Res Theory.
2009;19(4):873–93.
33. Ahuja G, Soda G, Zaheer A. The genesis and dynamics of organizational
networks. Organ Sci. 2012;23(2):434–48.
34. Provan KG, Milward HB. A preliminary theory of interorganizational
network effectiveness: a comparative study of four community mental
health systems. Adm Sci Q. 1995:1–33.
35. Provan KG, Kenis P. Modes of network governance: structure, management, and effectiveness. J Public Adm Res Theory. 2008;18(2):229–52.
36. Provan KG, Fish A, Sydow J. Interorganizational networks at the network
level: a review of the empirical literature on whole networks. J Manag.
2007;33(3):479–516.
37. Robinson SE. A decade of treating networks seriously. Policy Stud J.
2006;34(4):589–98.
38. Abimbola S, Baatiema L, Bigdeli M. The impacts of decentralization on
health system equity, efficiency and resilience: a realist synthesis of the
evidence. Health Policy Plan. 2019;34(8):605–17.
39. Anttonen A, Baldock J, Sipilä J. The young, the old, and the state: social care
systems in five industrial nations. Cheltenham: Edward Elgar Publishing;
2003.
40. Jiménez-Rubio D, García-Gómez P. Decentralization of health care systems and health outcomes: evidence from a natural experiment. Soc Sci
Med. 2017;188:69–81.
41. Muñoz DC, Amador PM, Llamas LM, Hernandez DM, Sancho JMS.
Decentralization of health systems in low and middle income countries: a
systematic review. Int J Public Health. 2017;62(2):219–29.
42. Sellers JM, Lidström A. Decentralization, local government, and the
welfare state. Governance. 2007;20(4):609–32.
43. Senkubuge F, Modisenyane M, Bishaw T. Strengthening health systems
by health sector reforms. Glob Health Action. 2014;7(1):23568.
44. https://wetten.overheid.nl/BWBR0034925/2019-04-02. Accessed 30
June 2019.
45. Collins KM, Onwuegbuzie AJ, Jiao QG. A mixed methods investigation of
mixed methods sampling designs in social and health science research. J
Mixed Methods Res. 2007;1(3):267–94.
46. Swanborn P. Case study research: what, why and how? Thousand Oaks,
CA: Sage; 2010. p. 1-177.
47. Kramer AE. Resilient networks in healthcare: effects of structural and
cognitive embeddedness on network commitment. Tilburg: Tilburg
University, School of Economics and Management; 2014.
48. Williams P. The competent boundary spanner. Public Adm.
2002;80(1):103–24.
49. Kilduff M, Brass DJ. Organizational social network research: Core ideas and
key debates. Acad Manag Ann. 2010;4(1):317–57.

Blanken et al. BMC Health Services Research

(2022) 22:449

Page 10 of 10

50. Colvin ML. Mapping the inter-organizational landscape of child maltreatment prevention and service delivery: a network analysis. Child Youth
Serv Rev. 2017;73:352–9.
51. Freeman LC. Centrality in social networks conceptual clarification. Soc
Networks. 1978;1(3):215–39.
52. Provan KG, Milward HB. A preliminary theory of Interorganizational network Effectiviness: a comparative study of four community mental health
systems. Adm Sci Q. 1995;40(1):1–33.
53. Scott J, Carrington PJ. The SAGE handbook of social network analysis.
Thousand Oaks, CA: SAGE publications; 2011.
54. Borgatti SP, Everett MG, Freeman LC. Ucinet for windows: software for
social network analysis. Harvard, MA: Analytic technologies; 2002. p. 2006.
55. Provan KG, Leischow SJ, Keagy J, Nodora J. Research collaboration in the
discovery, development, and delivery networks of a statewide cancer
coalition. Eval Program Plan. 2010;33(4):349–55.
56. Stork D, Richards WD. Nonrespondents in communication network studies: problems and possibilities. Group Org Manag. 1992;17(2):193–209.
57. Hanneman RA, Riddle M. Introduction to social network methods. Riverside, CA: Department ofSociology, University of California; 2005.
58. Snijders TA, Borgatti SP. Non-parametric standard errors and tests for
network statistics. Connections. 1999;22(2):161–70.
59. Raab J, Mannak RS, Cambré B. Combining structure, governance, and
context: a configurational approach to network effectiveness. J Public
Adm Res Theory. 2015;25(2):479–511.
60. Boogers M, Reussing R. Decentralisatie, schaalvergroting en lokale
democratie. Bestuurswetenschappen. 2019;2:22–46.
61. Boogers M, Schaap L, Van den Munckhof E, Karsten N. Decentralisatie als
opgave. Bestuurswetenschappen. 2009;63(1):29–49.
62. Bosscher N. The decentralisation and transformation of the Dutch youth
care system. Retrieved September. 2012;30:2013.
63. Karnstedt M, Hennessy T, Chan J, Basuchowdhuri P, Hayes C, Strufe T.
Churn in social networks. Handbook of social network technologies and
applications. Boston, MA: Springer; 2010. p. 185–220.
64. Smith JA, Moody J, Morgan JH. Network sampling coverage II: the effect
of non-random missing data on network measurement. Soc Networks.
2017;48:78–99.
65. Klijn EH, Steijn B, Edelenbos J. The impact of network management on
outcomes in governance networks. Public Adm. 2010;88(4):1063–82.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

