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Abstract 

Background Project  ECHO® networks at Children’s Health Queensland Hospital and Health Service (CHQHHS) are 
communities of practice designed to mitigate services and systems fragmentation by building collaborative part-
nerships addressing priority child and youth health needs. Aboriginal and Torres Strait Islander people experience 
the negative impacts of fragmentation in addition to historical challenges of absent or culturally inappropriate health 
services. Access to culturally safe and responsive services can be improved by engaging Aboriginal and Torres Strait 
Islander Health Workers and similar roles in an online community of practice, supporting the integration of cultural 
and clinical knowledge and self-determination of Aboriginal and Torres Strait Islander consumers in decisions affect-
ing their health.

Analysing professional support networks and knowledge sharing patterns helps identify enablers and barriers 
to partnerships. Using social network research, the multilevel network inclusive of ECHO network members and their 
colleagues was studied to identify interdisciplinary and cross-sector advice exchange patterns, explore the position 
of cultural brokers and identify common relational tendencies.

Methods Social network theories and methods informed the collection of network data and analysis of advice-seek-
ing relationships among ECHO network members and their nominees. Registered members from two ECHO networks 
were invited to complete the Qualtrics survey. Networks analysed comprised 398 professionals from mainstream 
health, Aboriginal and Torres Strait Islander Community Controlled Health Organisation, education, disability and child 
safety service settings.

Results Brokers were well represented, both those who hold knowledge brokerage positions as well as cultural 
brokers who incorporate clinical and cultural knowledge enabling holistic care for Aboriginal and Torres Strait Islander 
patients (38 individuals, 17% of network). Professionals who occupy brokerage positions outside the ECHO network 
tend to be more connected with co-members within the network.

Conclusions This study is the first application of contemporary social network theories and methods to inves-
tigate an ECHO network. The findings highlight the connectivity afforded by brokers, enabling the coordination 
and collaboration necessary for effective care integration. Inclusion of cultural brokers in an ECHO network provides 
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Background
The ECHO model™ was developed at the University of 
New Mexico to address inequities in access to specialty 
care [1, 2]. In each ECHO network, regular multipoint 
videoconference sessions combine de-identified case dis-
cussions with brief presentations. Problem-based case 
discussions elicit valuable information from the perspec-
tives of ECHO participants and panel members, to build 
collective knowledge of clinical conditions, system and 
sector navigation, and culturally appropriate service pro-
vision, as well as to  facilitate connections and enhanced 
coordination between providers. The model is inher-
ently learner-centric, as panels are attentive to emergent 
participant learning needs and design future content to 

address group priorities. To provide clarity on termi-
nology used in relation to the ECHO model, social net-
work research and Aboriginal and Torres Strait Islander 
healthcare, please refer to Table 1.

ECHO networks addressing a multitude of health 
focus areas have demonstrated positive impacts on 
health care provider knowledge, self-efficacy, and profes-
sional isolation [6–10]. A small number of studies have 
demonstrated changes in care practice and patient-level 
health outcomes [11]. In addition to the need for further 
research on patient and community health outcomes, 
there is a need to understand knowledge translation 
patterns, including how advice is sought, gained, and 
applied to patient care. Anecdotal evidence from ECHO 

sustained peer group support while also cultivating relationships that facilitate the integration of cultural and clinical 
knowledge.

Keywords Project ECHO, Community of Practice, Aboriginal and Torres Strait Islander, Aboriginal and Torres Strait 
Islander Health Worker, Social network research, Integrated Care, Virtual learning, Workforce development, Cultural 
broker

Table 1 Key terms by subject area

Note concept overlap, with clarification of distinct meanings provided by subject area. The distinction between brokerage and cultural brokerage is important to an 
understanding of this paper
a Social network research methods are used in this work to identify and analyse brokers within the ECHO network
b Described as “part-interpretative, part-advocacy” [5], the role of a cultural broker in a healthcare context is nuanced. A cultural broker is an Aboriginal and/or Torres 
Strait Islander person who has an understanding of the world views, cultural values, beliefs and practices of different cultural groups [4] and draws on this knowledge 
to foster healthcare team provision of holistic care. For instance, in a policy setting a cultural broker uses their lived experience and cultural knowledge to provide 
advice about how their cultural group will be impacted by or perceive the implementation of that policy
c Care has been taken with terminology referring to the study group throughout the manuscript. The terms respondent and nominee are appropriate depending on 
the type and level of analysis

ECHO Community of Practice descriptive term
Community of Practice (CoP) A group with a shared interest in a real-life problem, who choose to interact regularly 

to learn from and with each other [3]

ECHO Network A virtual CoP hosted using the ECHO model™. In this manuscript, ECHO network and ECHO 
CoP are used interchangeably

Participant A member of the ECHO CoP with an interest in the focus area of the ECHO CoP

Panel Member An appointed member of the ECHO CoP who provides dedicated support and mentorship. 
Generally considered an expert in the focus area of the ECHO CoP

ECHO CoP Member Any individual ECHO Participant or Panel Member, as defined above

Social network research term
Broker/ brokeragea An individual who connects otherwise unconnected individuals in the network, enabling 

flow of advice, knowledge or other resource

Cluster Group of individuals with a higher density of relationships

Network Relationships occurring in a given context

Node An individual in the network

Respondentc Registered ECHO Participant or Panel Member who completed the network survey

Nomineec Individual who was nominated by a respondent during the network survey

Tie Relationship between two individuals

Aboriginal and Torres Strait Islander healthcare term
Cultural broker/ cultural brokerageb An individual who can facilitate the interaction between a person or group of people 

from one culture to another [4]
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participants and panel members at Children’s Health 
Queensland Hospital and Health Service (CHQHHS) 
indicates new and strengthened socio-professional con-
nections between providers from diverse geographical 
regions, services and sectors. Positive outcomes based 
on these connections have included new organisational 
partnerships to progress shared priorities, primary and 
tertiary team collaboration to streamline both continu-
ity and coordination of care, and the adoption of new 
models of care in regional hospitals and schools. Despite 
the benefits identified to date, analysis of the impact of 
ECHO on professional support networks and care inte-
gration has not occurred.

Recognising the challenges of fragmentation affect-
ing the state-wide delivery of specialist paediatric care, 
CHQHHS introduced the ECHO model in 2017 [12, 13]. 
To improve child and youth health outcomes, a need 
for effective partnerships was identified across primary, 
secondary and tertiary healthcare and with non-medical 
institutions such as those within education, child safety, 
youth justice, and disability sectors. The ECHO model 
operationalises the 2018 CHQHHS Integrated Care 
Strategy [14] by providing a platform for bi-directional 
knowledge sharing between participants and panel mem-
bers, in an environment that fosters interprofessional 
collegiality, empowerment of frontline providers, and 
communication between providers and services. The 
impacts of services and systems fragmentation com-
pound the effects of other challenges to health equity, 
such as culturally inappropriate health services for Abo-
riginal and Torres Strait Islander people.

Health and wellbeing of Aboriginal and Torres Strait 
Islander children and youth
A sense of cultural identity and nurturing family net-
works are among the resilience factors in the lives of 
many Aboriginal and Torres Strait Islander children and 
youth [15–17]. More than 6 in 10 (61%) Aboriginal and 
Torres Strait Islander people aged 10–24 recognised their 
traditional homelands or country, and over two-thirds 
(69%) were involved in cultural events [18]. Most young 
Indigenous people were connected to family and friends, 
describing as extremely or very important family rela-
tionships (74%) and friendships (67%) [18].

However, the effects of intergenerational trauma, racial 
discrimination, and socioeconomic disadvantage often 
disproportionately impact the health and wellbeing of 
Aboriginal and Torres Strait Islander young people. The 
child mortality rate for Aboriginal and Torres Strait 
Islander children was 141 per 100,000 in 2018 – more 
than twice the rate for non-Indigenous children compar-
atively (67 per 100,000) [19]. Potentially preventable hos-
pitalisations are nearly twice as common in this cohort, 

at 21 per 1,000 compared to 11 per 100,000 for their non-
Indigenous counterparts [18]. High to very high levels of 
psychological distress in the previous month have been 
reported by 33% of Aboriginal and Torres Strait Islander 
young people aged 15–24 years [20], associated with sui-
cide and self-harm (13%), anxiety disorders (8%), alcohol 
use disorders (7%), and depressive disorders (7%) [20]. 
Currently, Aboriginal and Torres Strait Islander young 
people are over-represented in the youth justice system, 
at 26 times more likely to be in detention than their non-
Indigenous counterparts and accounting for 56% (461 of 
818) of young people in detention on an average night in 
the June 2022 quarter [21].

Appropriate service provision and cultural brokerage
The holistic concept of health held by Aboriginal and 
Torres Strait Islander people considers not only the phys-
ical well-being of an individual, but refers to the “social, 
emotional and cultural well-being of the whole com-
munity in which each individual is able to achieve their 
full potential as a human being, thereby bringing about 
the total well-being of their community” [22]. Western 
medical models do not align with this definition and are 
therefore not appropriately designed to meet the needs 
of Aboriginal and Torres Strait Islander people. This 
can lead to challenges with health system engagement, 
such as feelings of intimidation due to unfamiliarity with 
the Western medical model, mistrust informed by cur-
rent and/or historical experiences, varied experiences 
of safety in the physical environment, and interactions 
with staff not marked by openness, respect and culturally 
aware communication [23, 24].

A recent study found that one third of Aboriginal and 
Torres Strait Islander people who needed to see a health 
provider on at least one occasion in the previous 12 
months were unable to attend the appointment [25]. Rea-
sons provided included: high cost (34%) and wait times 
too long or service unavailable at the time required (33%).

A well-integrated Aboriginal and Torres Strait Islander 
workforce is crucial to the provision of health care for 
First Nations populations, and to the engagement of 
Aboriginal and Torres Strait Islander people in their own 
health [26, 27]. Aboriginal and Torres Strait Islander 
Health Worker and similar roles are multifaceted, with 
distinct but intersecting functions that include health 
promotion, clinical service provision, and cultural bro-
kerage [28]. The concept of cultural brokerage encom-
passes both tangible and intangible approaches to health 
and wellbeing work, incorporating Aboriginal and Torres 
Strait Islander knowledges for the benefit of the client 
and service delivery systems [28, 29]. In this paper, the 
terms ‘cultural brokerage’ and ‘cultural broker’ encom-
pass the unique mix of clinical and cultural skills that 
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incorporate Aboriginal and Torres Strait Islander knowl-
edges to promote the provision of more holistic care. 
Cultural knowledge nuanced in a clinical environment 
is an important enabler of the understanding, trust, and 
quality communication critical to culturally safe services 
[5, 28, 29]. Cultural brokerage is gaining traction in a 
variety of jurisdictions including North America, where 
there has also been historical disadvantage experienced 
by First Nations communities [30, 31].

To strengthen engagement of Aboriginal and Torres 
Strait Islander children and youth in their health care, 
strategies to support and sustain Aboriginal and Torres 
Strait Islander providers in the workforce are needed. 
Research indicates that Aboriginal and Torres Strait 
Islander Health Workers may improve attendance at 
appointments, acceptability of assessment and treat-
ment recommendations, and enhance patient follow-
up including referrals [32]. Roles that must be occupied 
by an Aboriginal and/or Torres Strait Islander person 
(identified roles) are under-represented in the health 
workforce. This may place unwelcome pressure on those 
working in these roles, and limit health services from 
improving responses to the needs within this popula-
tion [25]. In 2019–2020, consultation with Aboriginal 
and Torres Strait Islander Health Workers in Queensland 
indicated several other concerns regarding these roles, 
including lack of awareness of role and scope, inconsist-
encies of practice, and a need for better access to peer 
and professional senior supports [33].

Following the establishment of a CHQHHS health 
equity strategy, the Aboriginal and Torres Strait Islander 
Kids ECHO network was launched in November 2021 
with the objective of improving health system engage-
ment with Aboriginal and Torres Strait Islander families 
through increased workforce capability for culturally 
responsive care. To provide culturally appropriate lead-
ership and governance, a project steering committee was 
formed under the executive sponsorship of CHQHHS 
Executive Director of Aboriginal and Torres Strait 
Islander Engagement (co-author #5, a Kullali/Koa 
woman). Steering committee members were invited from 
state-wide leadership roles to provide advice to support 
the design, stakeholder engagement and implementation 
of an initial learning needs assessment, as well as initial 
promotion of the new ECHO network.

Social network research
In this study, social network theories and methods are 
applied to provide an understanding of the connec-
tions occurring in an ECHO network. Social network 
research comprises a set of network concepts and theo-
ries as well as analytical methods used to systematically 

study relationships that exist between people, groups 
and organisations [34, 35]. In recent years, social net-
work research has provided an innovative paradigm 
for health services research, contributing to a better 
understanding of contemporary health system prob-
lems including professional isolation, working in silos, 
barriers to adopting new practices, and team commu-
nication [36–38]. To date, there is one study that draws 
from network concepts to evaluate Project ECHO [39].

The overarching study aim is to investigate the 
knowledge sharing that occurs in the context of an 
ECHO network. Knowledge sharing can occur via for-
mal relationships such as those arising between inter-
nal or inter-organisational colleagues with a shared 
objective (e.g. a health professional and their mentor), 
as well as via informal relationships that arise among 
colleagues who are also friends or family members. 
Informal relationships can also occur based on interac-
tions in a workplace not necessarily involving a shared 
team or shared organisational objectives [40]. To cap-
ture knowledge sharing though formal and informal 
relationships the overall sharing of advice between col-
leagues was studied, as advice ties allow the circulation 
of ideas, problem-solving solutions and social support 
[41].

Formal and informal advice ties are equally important 
for sharing patient care knowledge and can be simul-
taneously present. The purpose of this investigation is 
to understand whether Project ECHO networks sup-
ported improved care integration via facilitation of 
advice exchange, in particular for Aboriginal and Tor-
res Strait Islander children and young people. The fol-
lowing research questions are addressed:

1) What are the patterns of advice exchange within the 
ECHO network and across the broader network of 
providers?

Cross-organisation relationships can foster inte-
gration at a systems level, associated with integra-
tion between individual care providers and resulting 
in improved health and wellbeing outcomes. Boosting 
connectivity is an important mandate of CHQHHS. 
As such it is hypothesised that previous efforts in care 
integration will appear in network mapping.

Hypothesis: Networks show well-connected areas, 
particularly between disciplines and sectors 
engaged in the ECHO network.

2) What is the position of cultural brokers in the ECHO 
network as well as in the broader network of provid-
ers?
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Cultural brokers incorporate Aboriginal and Torres 
Strait Islander knowledges into health care practices, 
for the benefit of the client and service delivery systems. 
Cultural brokers are a scarce knowledge resource in the 
health care environment in Australia.

Hypothesis: Cultural brokers occupy strategic posi-
tions within the ECHO network and broader net-
work.

3) What are the most common relational tendencies 
that underpin knowledge exchange among profes-
sionals within the ECHO network as well as in the 
broader network of providers?

Social network analytical methods provide a way to 
systematically study the complex relationships that sup-
port the shared provision of care by individuals across 
discipline, service, sector and system boundaries. Note 
that the different relational tendencies studied will be 
outlined in the analytical method, below.

Exploratory hypothesis: Identify the prevalent rela-
tional tendencies, providing guidance for future 
ECHO network interventions as well as broader 
CHQHHS care integration initiatives.

This paper focuses on the implications of findings from 
the Aboriginal and Torres Strait Islander Kids ECHO 
network. A separate manuscript in development com-
pares the results for both ECHO networks studied, and 
discusses in detail the multilevel analytical approach to 
healthcare social network research.

Studies have indicated that ECHO networks can cre-
ate a CoP [42–47]. A CoP refers to a group with a shared 
interest in a real-life problem, who choose to interact reg-
ularly to learn from and with each other [3]. CHQHHS 
ECHO networks seek to align with the principles and 
values of a community of practice (CoP), therefore in this 
manuscript the terms ECHO network and ECHO CoP 
are used interchangeably.

Methods
Seeking advice from a colleague was selected as the most 
appropriate relationship definition to capture the inter-
actions that occur in interdisciplinary and cross-sector 
care, and to avoid the ambiguous nature of other rela-
tionship definitions such as communication frequency 
and collaboration [48]. A description of a relationship 
that involves advice-seeking was provided to respondents 
including examples for consideration of both formal and 
informal relationships that are of value in the provision of 
care to children and families.

Role and sector categorisation for all survey respond-
ents and their nominees was completed by ECHO Net-
work Coordinators (co-authors #1,4) based on the 
individual’s reported job title and organisation. This was 
done to facilitate analysis of relationships at both an 
interprofessional and cross-sector level. Individuals were 
assigned to one of the following categories for role: allied 
health, child safety, community elder, cultural broker-
age, director/program lead, disability, education, medi-
cal, nursing, partnerships, project officer, youth worker, 
or other/unknown. For sector categorisation, individuals 
were assigned according to their organisation’s primary 
alignment with one of the following: primary health/
community care, secondary/tertiary health, child safety/
youth justice, disability, education, or other/unknown.

Individuals categorised as a cultural broker included 
the following identified and non-identified roles: Aborigi-
nal Health Worker, Advanced Aboriginal Health Worker, 
Aboriginal Mental Health Worker, Cultural Officer, 
Indigenous Health Worker, Cultural Support Worker, 
Indigenous Liaison Officer, Indigenous Health Liaison 
Officer, and Indigenous Education Liaison Officer. Cul-
tural brokerage is sometimes expected of Aboriginal 
and Torres Strait Islander staff members regardless of 
whether this is included in their role description, often 
without remuneration. Therefore, professionals occupy-
ing medical, nursing, allied health and other roles who 
identify as Aboriginal and/or Torres Strait Islander and 
may incorporate cultural and cultural knowledge in their 
delivery of holistic care were not categorised as a cultural 
broker.

Research team
The first two authors served as principal investigators for 
the study, forming a health services research partnership 
between CHQHHS and the Institute for Social Sciences 
Research at The University of Queensland. Co-authors 
from the Project ECHO Hub at CHQHHS (co-authors 
#3,4 and 6) contributed expertise implementing and eval-
uating ECHO CoPs addressing child and youth health 
priorities. Co-author #5 identifies as Aboriginal and/or 
Torres Strait Islander. Through their dual role as project 
steering committee lead and facilitator of the Aboriginal 
and Torres Strait Islander Kids ECHO CoP, they con-
tributed executive governance and sponsorship, cultural 
insight and advice, as well as recommendations for stake-
holder engagement.

Data collection and participant engagement
The network boundary included professionals residing 
in the state of Queensland who registered as ECHO par-
ticipants, as well as ECHO panel members. ECHO CoP 
members were eligible for the study if they attended at 
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least one session during the survey development period 
(January-May 2022). Network data were collected in 
two ECHO CoP: network 1 (Aboriginal and Torres Strait 
Islander Kids ECHO), and network 2 (Navigating Paedi-
atric Disability ECHO). The latter has been operational 
since 2020, and was selected for comparison purposes. 
During a routine ECHO session participants were invited 
to voluntarily take part in the study. Study information 
was provided to all participants by email, with link to the 
Qualtrics survey (see Additional file 1).

Network 1 participants were from varied geographic 
locations in Queensland. Participants occupied diverse 
roles including medical, nursing, allied health, education 
and social service roles. Organisational settings included 
mainstream health, education, child safety and disability 
organisations as well as non-government, community 
controlled and private organisations. ECHO network 
participants were asked to nominate the people they seek 
advice from both within and outside the ECHO group. 
They were also asked to indicate the potential for infor-
mation exchange between their external nominees. For 
further information regarding the data collection pro-
cess, see Fig. 1.

Analytical method
Social network research is the investigation of social 
structures using network and graph theory, and for this 
study examined formal and informal advice-seeking rela-
tionships. In social network visualisations, a ‘node’ refers 
to an individual within a network. Nodes are connected 
by ties, representing the relationships between them. In 
this study ties are considered undirected, since the con-
nection through which knowledge and advice is obtained 
opens the possibility for reciprocity. Patterns of advice 
tie formation tend to be highly generalisable. Relational 
tendencies such as density, transitivity, homophily and 
activity can explain why ties arise in almost all advice 
exchange networks. In the context of professional roles, 
the baseline tendency to seek advice (density) tends not 
to be reciprocal, mainly due to hierarchical differences 
[49]. Transitivity measures the tendency for an indi-
vidual to seek advice from those who provide advice 
to someone’s advisor, creating a triad pattern of con-
nectivity. Transitivity tends to reinforce the presence 
of hierarchical dynamics [50] and shared advisors [51]. 

Another important mechanism, activity, is the tendency 
to actively reach out for advice. The more there are active 
nodes, the more the network can be centralised suggest-
ing the presence of consultative mentors and leaders. 
Studies have demonstrated that in work-related advice 
networks, some people are generally more trusted than 
others and more frequently act as advisors [52]. Homoph-
ily, based on individual attributes rather than ties, is the 
tendency to seek advice from those with a shared attrib-
ute. Homophily indicates the presence of bridges that 
incentivise information flow among individuals with sim-
ilar types of knowledge and background, due to working 
in the same sector or having the same role. The presence 
(or absence) of these relational tendencies can be used to 
examine, in each network, the overall level of segrega-
tion, clustering, integration and connectivity, as well as 
governance, efficiency, and trust.

Statistical models called Exponential Random Graph 
Models (ERGMs) allow examination of relational tenden-
cies that are not possible to analyse with conventional 
statistical methods. Using the extension of these models 
for multilevel networks, it is possible to investigate how 
relational processes occur within and across overlapping 
networks, and how these relate to tie formation while 
considering interdependency of network observations 
on multiple levels [53, 54]. A Multilevel Exponential Ran-
dom Graph Model (MERGM) was completed separately 
for each ECHO CoP. Each network considers respond-
ents and nominees at different levels. Figure  2 depicts 
a schematic visual representation of the three level net-
works – A, B and X – for each ECHO CoP.

Network 1 comprised N = 44 individuals at level A, 
including ECHO CoP members and their nominees 
who were also ECHO CoP members. At level B there 
were N = 179 individuals, these were the advisors nomi-
nated outside ECHO. There were three different sets of 
undirected ties: at level A the advice-seeking ties within 
ECHO CoP members, at level B the ties among exter-
nal nominees and at level X the cross-level bridging 

Fig. 1 Data collection process flow chart
Fig. 2 Schematic view of the multilevel advice-seeking relationships 
among ECHO CoP members and their nominated advisors
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relationships between ECHO CoP members and their 
nominated individuals. Network 1 comprised N = 96 ties 
at level A, N = 229 ties at level B, and N = 239 across lev-
els (level X).

MERGMs consider how ties occurring at level A are 
interrelated with those occurring at level B, recognising 
that some relational tendencies are occurring uniquely 
within each level, and some across levels. In addition to 
the study of relational tendencies based on shared role 
and sector (density, transitivity, activity and homoph-
ily), several other network mechanisms are of interest. In 
particular, the likelihood of seeking advice from an advi-
sor’s advisor, creating small clusters and three-person 
subsystems (i.e., triangles) of advice exchange. Moreover, 
ECHO CoP member advice-seeking patterns with those 
outside the CoP with similar patterns of connections, as 
well as whether professionals tend to assume a brokerage 
position by actively linking professionals within and out-
side ECHO (i.e., across levels A and B).

Results
Sample characteristics
The survey was completed by 37 out of 53 (69.81%) eli-
gible participants from network 1, and 31 out of 66 
(46.96%) eligible participants from network 2. On aver-
age, respondents participated in 2.03 different ECHO 
networks. There were 8 respondents who participated in 
both ECHO networks. The following results and discus-
sion are relevant to the findings from network 1.

The sample of 37 network 1 participants included 12 
(32.43%) Aboriginal and/or Torres Strait Islander peo-
ple. Respondents predominantly supported children and/
or youth in a major region (70.27%), remote (21.62%) or 
rural (8.11%) area.

Research question 1 – Advice exchange patterns
Among ECHO CoP members studied a positive and sig-
nificant tendency for transitivity was noted, that is, the 
presence of small clusters of advice ties (Fig. 3, transitiv-
ity closure parameter, level A). The analysis of dyads, or 
pairs of individuals who have a direct relationship, indi-
cated that knowledge-sharing may be incentivised by 
shared role and sector. There was a tendency for ECHO 
CoP members studied to exchange advice with co-mem-
bers of the same role (homophily [same role], level A). 
Similarly, advice exchange ties within the CoP were more 
likely to occur between co-members from the same sec-
tor (homophily [same sector], level A). The tendency to 
form advice exchange ties with those outside the ECHO 
network was non-significant for role (heterophily [differ-
ent role] & activity, level X) and sector (homophily [same 
sector] & activity, level X).

Diffuse organisational links were present, based on the 
advice-seeking relationships that exist between ECHO 
CoP members and their nominees. The strength of 
organisational links was determined based on the num-
ber of advice-seeking ties between individuals affiliated 
with any two organisations. Individuals were affiliated 
with 28 organisations from health, education and com-
munity-controlled sectors, and from 20 postcodes across 
Queensland. Relational ties supported by the ECHO CoP 
serve as advice-exchange links between 7 Hospital and 
Health Services, 10 Aboriginal and Torres Strait Islander 
Community Controlled Health Organisations, 3 Depart-
ment of Education regions, 2 Primary Health Networks, 
and several other advisory or frontline organisations.

Research question 2 – Position of cultural brokers
The advice exchange connections between individuals 
were displayed in network maps (Figs. 4 and 5). Individu-
als were represented by nodes or dots, and undirected 
advice exchange ties represented by the lines between 
them. Nodes were categorised by role (Fig. 4), and by sec-
tor (Fig. 5).

The 223 individuals in network 1 (levels A and B) 
included 38 individuals with cultural brokerage as a pri-
mary function of their role, working within the second-
ary/tertiary health sector (9% of total cohort), primary 
health/community care (5%), child safety/youth justice 
(3%), and education (1%).

Mapping by sector demonstrates the broader commu-
nity within which the cultural brokers fulfil their role, 
comprising individuals from secondary/tertiary health 
sector (52%), primary health/community care (23%), 
child safety/youth justice (12%), education (8%) and 
other/unknown (5%).

Research question 3 – Exploratory analysis of relational 
mechanisms
ECHO CoP members studied held advice exchange 
ties with multiple colleagues beyond the ECHO net-
work (Fig. 3, activity spread for node type A, level AxB). 
MERGM analysis indicated that the presence of broker-
age tendencies across levels was positive and significant 
(Fig. 3, brokerage and activity spread). Level B colleagues 
were intermediaries for the flow of information from 
ECHO network sessions to the broader community of 
providers. In social network research, the term brokerage 
refers to the position of an individual that connects two 
nodes that are otherwise unlinked [55]. Brokers occupy 
“structural holes” between nodes or clusters [55]. Being 
a broker means being in a privileged position to pass on 
information and, with it, to reduce network fragmenta-
tion. In this sample, those who occupied a brokerage 
position were also those with a high number of advice 
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Aboriginal and Torres Strait Islander Kids ECHO Network
Level A Level X (AxB) Level A, B and X (AxB)
Density Density Transitivity Closure for node type B

Parameter
-3.714

SE
0.758*

Parameter
-5.515

SE
0.209*

Parameter

0.064

SE

0.199

Activity Spread Activity Spread for node type A Brokerage & Activity Spread

Parameter

-0.120

SE

0.291

Parameter
0.586

SE
0.098*

Parameter
0.013

SE
0.005*

Transitivity Closure Heterophily (Different Role) &
Activity

Parameter
0.695

SE
0.162*

Parameter

0.013

SE

0.024

Alternating 2-paths A Homophily (Same Sector) & Activity

Parameter

-0.022

SE

0.069

Parameter

0.045

SE

0.024

Homophily (Same Role)

Parameter
1.199

SE
0.238*

Homophily (Same Sector)

Parameter
1.053

SE
0.215*

Fig. 3 MERGM results and visualisations for advice exchange relational tendencies. Parameters with an asterisk (*) are significant, indicating 
that they are either more commonly (positive parameters) or less commonly (negative parameters) observed than that would have been found 
by chance
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exchange relationships (Fig.  3, brokerage and activity 
spread, level A, B and X). Specifically, those who occu-
pied a brokering position outside the ECHO CoP (across 
levels A and B) tended to also be more connected with 
other professionals within the CoP.

Although the MERGM analysis did not reveal broker-
age tendencies unique to cultural brokers, this may be 
attributed to the limited number of individuals fulfilling 
the role or possibly due to challenges parameterising this 
particular tendency.

Discussion
This study examined the formal and informal advice-
exchange relationships occurring in the context of the 
Aboriginal and Torres Strait Islander Kids ECHO CoP 

and allied providers. Though the findings pertain to 
the specific ECHO CoP studied, they are of relevance 
to ECHO CoP and healthcare teams globally that seek 
to integrate clinical and cultural knowledge for more 
holistic patient care. The manuscript focuses on advice 
exchange patterns, cultural brokers, and dual activity/
brokerage relational tendencies. Since the research litera-
ture discussed in this section includes a mix of domestic 
and international studies and no studies that have been 
Aboriginal and Torres Strait Islander led, relevance of lit-
erature to the Aboriginal and Torres Strait Islander con-
text will need to be considered carefully.

Brokers, both those who hold general knowledge shar-
ing brokerage positions as well as those in roles dedi-
cated to cultural brokerage, are well represented in this 

Fig. 4 Advice-seeking relationships among ECHO CoP members and their nominees; nodes categorised by role

Fig. 5 Advice-seeking relationships among ECHO CoP members and their nominees; nodes categorised by sector
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sample. Unique functions of brokers include facilitating 
flow of information and resources, supporting knowledge 
exchange, and coordinating contributions across the net-
work [56]. Moreover, brokers who connect individuals 
across disparate groups (boundary spanners) are of value 
to a network in their ability to engage with perspectives 
outside their own profession, culture and mindset, con-
tributing to the development of trust and reciprocity [57, 
58].

The findings align with recent literature recognising the 
value of distributed brokerage in cross-level networks, 
for the delivery of integrated services [59, 60]. The unique 
role played by those who bridge a gap between individu-
als and are themselves connected to many, referred to 
by Fujimoto and colleagues [60] as brokerage-centrality 
conjugates, contributes to collaborations at an inter-
organisational level. The distributed brokerage-centrality 
conjugates in two functionally distinct groups (level A 
and B networks) have a privileged position in improv-
ing knowledge exchange and coordination supporting 
professional engagement across traditional boundaries 
for the delivery of coordinated, collaborative and person-
centred care.

The function of knowledge brokers in the context of 
ECHO CoP has not been studied in-depth. One study 
from an HIV clinical care ECHO included staff who did 
not participate in ECHO but were colleagues with a pro-
vider who did [61]. A statistically significant improve-
ment in viral load suppression was demonstrated in 
patients treated by a provider co-located with an ECHO 
participant, compared to the control group of providers 
not participating and not co-located with an ECHO par-
ticipant [61]. The present study builds on these findings, 
recognising the value of participants who become bro-
kers and are well-placed to facilitate diffusion of knowl-
edge and resources within their local environment. The 
increase in connectivity afforded by brokers facilitates 
the coordination and collaboration necessary for effective 
care integration.

The experience of burden due to others’ over-reliance 
on them may be a risk to the broker [56]. In the case of 
cultural brokers, the multiple roles and responsibilities 
held towards their communities as well as their work-
places can sometimes overlap causing an additional chal-
lenge [5, 62–65].

Knowledge afforded by cultural brokers can contrib-
ute significant value in the development of collaborative 
solutions addressing gaps in service delivery and care. 
All professionals have a responsibility to make necessary 
adjustments to routine care to best meet cultural needs, 
regardless of whether their role requires specific or inci-
dental cultural service provision. One-to-many knowl-
edge sharing relationships such as those that exist in an 

ECHO CoP offer an opportunity to support profession-
als to make these adjustments, enabling providers from 
diverse disciplines, sectors, and locations to engage in 
a culturally nuanced way with health consumers. The 
prioritisation of psychological safety in an ECHO CoP 
permits open-handed sharing of rich contextual and 
experiential knowledge.

In view of the unique contribution of cultural brokers 
to enhanced service delivery as well as the challenges 
they face, CoPs offer a sustained peer support mecha-
nism contributing to sense of belonging, increased con-
fidence in problem-solving, and strengthened sense of 
professional identity [3]. Mentorship and mutual support 
networks have already been advocated for as necessary 
supports for cultural brokers in the literature [32, 62, 64, 
66, 67].

Network intervention
To increase awareness and nurture the connections and 
collaboration occurring between ECHO CoP members 
and their colleagues, a network intervention was com-
pleted in the form of a digital booklet disseminated to 
CoP members and other stakeholders (see Additional 
file 2). Artwork inspired by the relationships occurring in 
an ECHO CoP was created by a contemporary Aborigi-
nal artist and incorporated into the design of the book-
let. The booklet highlighted the value of connections in 
everyday work objectives and based on common trends, 
identified strategies to foster integration between pro-
viders, services and systems. Two key recommendations 
were provided: 1) share knowledge gained at ECHO 
with like-disciplines colleagues or invite them to join 
an upcoming session, and 2) schedule a regular day to 
become a knowledge broker by connecting colleagues 
who don’t know each other and exploring opportunities 
for their collaboration. Since ECHO networks are learner 
driven, they continuously evolve in response to partici-
pant engagement and the learning agenda. Recognising 
the importance of relationships and the role of brokers 
for knowledge sharing contributes to the future reach 
and influence of the CoP.

Limitations and future directions
Engagement with study respondents in a state-wide vir-
tual CoP was challenging. Although twice-weekly virtual 
drop-in sessions were offered to assist with survey com-
pletion, uptake of these was low. It is recommended that 
future social network studies investigating virtual CoP 
prioritise planning for stakeholder engagement, employ-
ing follow-up aids to survey completion and face-to-
face interaction wherever possible. Efforts were made to 
explain informal and formal advice-seeking relationships, 
however the possibility that study respondents did not 
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have a common understanding of these terms cannot 
be excluded. Privacy and confidentiality are a particular 
sensitivity for professionals included in this sample, and 
one participant reported discomfort providing the name 
of role of colleagues without their permission. Enhanced 
engagement in virtual drop-in and follow-up sessions 
would help to mitigate the impact of these concerns on 
survey completion. The recruitment of pre-registered 
ECHO participants to the study presents a source of sam-
ple and volunteer bias, with respondents more likely to 
understand the value of interdisciplinary and cross-sec-
tor connection. Lastly, respondent report of those they 
seek advice from was dependent on recall, and some con-
tacts may have been missed.

Since there was insufficient data to study the relational 
tendencies of cultural brokers, additional research is indi-
cated to further describe this cohort. Cultural brokers’ 
perceptions of the impact of ECHO CoP on their work, 
and co-participant integration of cultural care practices 
are additional questions for further research.

Conclusion
Social network theories and methods revealed the advice 
exchange patterns present in an ECHO CoP and across 
the broader network of providers linked to members of 
the CoP. Brokers who bridge the gap between the CoP 
and the broader network of providers are positioned to 
advance the knowledge diffusion objectives inherent to 
any ECHO CoP. The findings of this study highlight the 
connectivity afforded by brokers, enabling the coordina-
tion and collaboration necessary for effective care inte-
gration. Inclusion of cultural brokers in an ECHO CoP 
provides them with peer group support and mentorship, 
while concurrently cultivating relationships that facilitate 
diffuse integration of cultural and clinical knowledge.

Abbreviations
ATSICCHO  Aboriginal and Torres Strait Islander Community Controlled 

Health Organisation
CHQHHS  Children’s Health Queensland Hospital and Health Service
CoP  Community of Practice
ECHO  Extension for Community Healthcare Outcomes
ERGM  Exponential Random Graph Model
MERGM  Multilevel Exponential Random Graph Model

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 024- 11024-w.

Additional file 1. ECHO Relationships Project Survey Instrument.

Additional file 2. ECHO Relationships Project Booklet.

Acknowledgements
The Department of Health acknowledges the Traditional Owners and Custo-
dians of the lands, waters and seas across the State of Queensland and pays 
our respects to the Elders past and present. We value the culture, traditions 

and contributions that the Aboriginal and Torres Strait Islander peoples have 
made to our communities and recognise that our collective responsibility as 
government, communities and individuals are to ensure equity and equality, 
recognition and advancement of Aboriginal and Torres Strait Islander peoples 
in Queensland in every aspect of our society.

Authors’ contributions
PN coordinated the stages of research. PN, CB, PM, SB, AY and DN developed 
the study design and survey instrument. PN, CB, PM, SB and AY undertook 
data collection and analysis. PN drafted manuscript and all authors substan-
tively revised it. All authors read and approved the final manuscript.

Funding
This work was supported by the University of Queensland’s 2021 Early Career 
Researcher Development: Knowledge Exchange and Translation Fund.

Availability of data and materials
The datasets analysed during the current study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Children’s Health Queensland Hospital 
and Health Service Human Research Ethics Committee (Ref: HREC/22/
QCHQ/84077). Survey respondents were healthcare, education and human 
services professionals working with children and adolescents. They were 
recruited to the study on an informed and voluntary basis. Written consent 
was provided by all respondents.
The research design and stakeholder engagement for this study was carefully 
and respectfully planned to ensure it aligned with the National Health and 
Medical Research Council’s ethical guidelines for research involving Aboriginal 
and Torres Strait Islander Peoples and communities [68]. CHQHHS Executive 
Director of Aboriginal and Torres Strait Islander Engagement (co-author #5) 
provided cultural leadership and oversight to guide the research design and 
engagement approach for the duration of the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Present Address: Integrated Care, Children’s Health Queensland Hospital 
and Health Service, 501 Stanley Street, South Brisbane, QLD 4101, Australia. 
2 Present Address: Department of Social and Cultural Anthropology, Universitat 
Autònoma de Barcelona, Barcelona 08193, Spain. 3 Institute for Social Science 
Research, The University of Queensland, Indooroopilly, QLD 4068, Australia. 
4 School of Health and Rehabilitation Sciences, The University of Queensland, 
Saint Lucia, QLD 4072, Australia. 5 General Practice Clinical Unit, The University 
of Queensland, Herston, QLD 4029, Australia. 

Received: 28 September 2023   Accepted: 22 April 2024

References
 1. Arora S, Kalishman S, Thornton K, Dion D, Murata G, Deming P, et al. 

Expanding access to hepatitis C virus treatment – Extension for Com-
munity Healthcare Outcomes (ECHO) project: disruptive innovation in 
specialty care. Hepatology. 2010;52(3):1124–33.

 2. Arora S, Thornton K, Murata G, Deming P, Kalishman S, Dion D, et al. 
Outcomes of treatment for hepatitis C Virus infection by primary care 
providers. N Engl J Med. 2011;364:2199–207.

 3. Wenger E, McDermott R, Snyder WM. Cultivating Communities of Prac-
tice, A Guide to Managing Knowledge. Boston: Harvard Business School 
Press; 2002.

https://doi.org/10.1186/s12913-024-11024-w
https://doi.org/10.1186/s12913-024-11024-w


Page 12 of 13Nixon et al. BMC Health Services Research          (2024) 24:558 

 4. University of Tasmania. Aboriginal and Torres Strait Islander Research 
Ethics: Aboriginal and Torres Strait Islander Involvement in the 
Research. University of Tasmania; 2024. https:// www. utas. edu. au/ resea 
rch/ suppo rt/ ethics/ human/ abori ginal- and- torres- strait- Islan der.

 5. Topp SM, Edelman A, Taylor S. “We are everything to everyone”: a sys-
tematic review of factors influencing the accountability relationships 
of Aboriginal and Torres Strait Islander health workers (AHWs) in the 
Australian health system. Int J Equity Health. 2018;17:67.

 6. Zhou C, Crawford A, Serhal E, Kurdyak P, Sockalingam S. The impact 
of project ECHO on participant and patient outcomes: a systematic 
review. Acad Med. 2016;91(10):1439–61.

 7. Sockalingam S, Arena A, Serhal E, Mohri L, Alloo J, Crawford A. Build-
ing provincial mental health capacity in primary care: an evalua-
tion of a project ECHO mental health program. Acad Psychiatry. 
2018;42(4):451–7.

 8. Holmes CM, Keyser-Marcus L, Dave B, et al. Project ECHO and opioid 
education: a systematic review. Curr Treat Options Psych. 2020;9:9–22.

 9. Lalloo C, Diskin C, Ho M, Orkin J, Cohen E, Osei-Twum J, et al. Pediatric 
project ECHO: implementation of a virtual medical education program 
to support community management of children with medical com-
plexity. Hosp Pediatr. 2020;10(12):1044–52.

 10. Newcomb D, Nixon P, Moss P, Kapoor V. Supporting GPs in the 
management of children and young people with ADHD through 
project ECHO®: results from a self-efficacy survey. Int J Integr Care. 
2022;22(3):1.

 11. Owei-Tsum J, Wiles B, Killackey T, Mahood Q, Lalloo C, Stinson JN. Impact 
of project ECHO on patient and community health outcomes: a scoping 
review. Acad Med. 2022;97(9):1393–402.

 12. Moss P, Hartley N, Ziviani J, Newcomb D, Russell T. Executive decision-
making: piloting project ECHO® to integrate care in Queensland. Int J 
Integr Care. 2020;20(4):23.

 13. Moss P, Nixon P, Baggio S, Newcomb D. Turning strategy into action – 
using the ECHO model to empower the Australian workforce to integrate 
care. Int J Integr Care. 2023;23(2):16.

 14. Children’s Health Queensland Hospital and Health Service. Integrated 
Care Strategy 2018–2022. Brisbane: State of Queensland; 2018. https:// 
www. child rens. health. qld. gov. au/ resou rces/ about- us/ strat egies- plans- 
and- frame works/ integ rated- care- strat egy.

 15. Hopkins KD, Zubrick SR, Taylor CL. Resilience amongst Australian 
aboriginal youth: an ecological analysis of factors associated with 
psychosocial functioning in high and low family risk contexts. Plos One. 
2014;9(7):e102820.

 16. Young C, Craig JC, Clapham K, Banks S, Williamson A. The prevalence 
and protective factors for resilience in adolescent Aboriginal Australians 
living in urban areas: a cross-sectional study. Aust N Z J Public Health. 
2019;43(1):8–14.

 17. Young C, Tong A, Nixon J, Fernando P, Kalucy D, Sherriff S, et al. Perspec-
tives on childhood resilience among the Aboriginal community: an 
interview study. Aust N Z J Public Health. 2017;41(4):405–10.

 18. Australian Institute of Health and Welfare. Aboriginal and Torres Strait 
Islander Adolescent and Youth Health and Wellbeing 2018. Canberra: 
Australian Institute of Health and Welfare; 2018.

 19. Commonwealth of Australia, Department of the Prime Minister and Cabi-
net. Closing the Gap Report 2020. Canberra: Commonwealth of Australia; 
2020.

 20. Australian Institute of Health and Welfare. Australian Burden of Disease 
Study: Impact and causes of illness and death in Aboriginal and Torres 
Strait Islander People 2018. Canberra: Australian Institute of Health and 
Welfare; 2018.

 21. Australian Institute of Health and Welfare. Youth Detention Population in 
Australia 2022. Canberra: Australian Institute of Health and Welfare; 2022.

 22. National Aboriginal Community Controlled Health Organisation. Aborigi-
nal Community Controlled Health Organisations (ACCHOs) 2022. Can-
berra. https:// www. naccho. org. au/ acchos/.

 23. Jones B, Heslop D, Harrison R. Seldom heard voices: a meta-narrative sys-
tematic review of Aboriginal and Torres Strait Islander peoples healthcare 
experiences. Int J Equity Health. 2020;19(1):222.

 24. Einsiedel LJ, van Iersel E, Macnamara R, Spelman T, Heffernan M, Bray L, 
et al. Self-discharge by adult Aboriginal patients at Alice Springs Hospital, 
Central Australia: insights from a prospective cohort study. Austr Health 
Rev. 2013;37(2):239.

 25. Australian Institute of Health and Welfare. Aboriginal and Torres Strait 
Islander Health Performance Framework 2020. Canberra: Australian 
Institute of Health and Welfare; 2020.

 26. Department of Health. National Framework for the Health Services for 
Aboriginal and Torres Strait Islander Children and Families. Canberra: 
Department of Health; 2016.

 27. Department of Health. National Aboriginal and Torres Strait Islander 
Health Workforce Strategic Framework and Implementation Plan 
2021–2031. Canberra: Department of Health; 2022.

 28. Topp SM, Tully J, Cummins R, Graham V, Yashadhana A, Elliott L, et al. 
Unique knowledge, unique skills, unique role: Aboriginal and Torres 
Strait Islander health workers in Queensland, Australia. BMJ Glob Health. 
2021;6(7):e006028.

 29. McKenna B, Fernbacher S, Furness T, Hannon M. “Cultural brokerage” and 
beyond: piloting the role of an urban Aboriginal mental health Liaison 
Officer. BMC Public Health. 2015;15:881.

 30. Lo MC. Cultural brokerage: creating linkages between voices of lifeworld 
and medicine in cross-cultural clinical settings. Health (London). 
2010;14(5):484–504.

 31. Jongen C, McCalman J, Bainbridge R. Health workforce cultural compe-
tency interventions: a systematic scoping review. BMC Health Serv Res. 
2018;18(1):232.

 32. Australian Institute of Health and Welfare. Tier 3 – Health System 
Performance: 3.12 Aboriginal and Torres Strait Islander people in the 
health workforce. Canberra: Australian Institute of Health and Welfare; 
2023. https:// www. indig enous hpf. gov. au/ measu res/3- 12- atsi- people- 
health- workf orce.

 33. Queensland Health. Queensland Industrial Relations Commission: Abo-
riginal and Torres Strait Islander Health Workforce (Queensland Health) 
Certified Agreement (No.1) 2019. Queensland Health; 2020. https:// www. 
qirc. qld. gov. au/ sites/ defau lt/ files/ 2020_ cb49. pdf?v= 15977 33585.

 34. Borgatti SP, Mehra A, Brass DJ, Labianca G. Network analysis in the social 
sciences. Science. 2009;323(5916):892–5.

 35. Robins G. Doing social network research: Network-based research design 
for social scientists. London: SAGE Publications Ltd; 2015.

 36. Pescosolido BA. Organizing the sociological landscape for the next 
decades of health and health care research: The network episode Model 
III-R as cartographic subfield guide. In: Pescosolido BA, Martin JK, McLeod 
JD, Rogers A, editors. Handbook of the sociology of health, illness, and 
healing. New York, NY: Springer; 2010. p. 39–66.

 37. Blanchet K, James P. How to do (or not to do) … a social network analysis 
in health systems research. Health Pol Plan. 2012;27(5):438–46.

 38. Pomare C, Churruca K, Long JC, Ellise LA, Braithwaite J. Organisational 
change in hospitals: a qualitative case-study of staff perspectives. BMC 
Health Serv Res. 2019;19:840.

 39. Sood A, Assad N, Jarrell W, Kalishman S, Le Suer K, Murillo S, et al. A virtual 
community-of-practice approach by rural stakeholders in managing 
pneumoconiosis in the USA: a cross-sectional analysis. Rural Remote 
Health. 2020;20(3):5784.

 40. Benatti LN, Santos AF, Trindade EMD, Gomes NL, Prearo LC. Analysis of 
formal and informal networks and the role of internal actors in organisa-
tions: a comparative study. Res Soc Dev. 2021;10(4):e35910412783.

 41. Krackhardt D. Assessing the political landscape: structure, cognition, and 
power in organizations. Adm Sci Q. 1990;35:342–69.

 42. Agley J, Delong J, Janota A, Carson A, Roberts J, Maupome G. Reflections 
on project ECHO: qualitative findings from five different ECHO programs. 
Med Educ Online. 2021;26(1):1936435.

 43. Carlin L, Zhao J, Dubin R, Taenzer P, Sidrak H, Furlan A. Project ECHO 
telementoring intervention for managing chronic pain in primary care: 
insights from a qualitative study. Pain Med. 2018;19(6):1140–6.

 44. Lalloo C, Osei-Twum JA, Rapoport A, Vadeboncoeur C, Weingarten K, van 
Veldhuijzen Zanten S, et al. Pediatric Project ECHO®: A virtual community 
of practice to improve palliative care knowledge and self-efficacy among 
interprofessional health care providers. J Palliative Med. 2021;24(7):1036.

 45. Serhal E, Pereira C, Armata R, Hardy J, Sockalingam S, Crawford A. Describ-
ing implementation outcomes for a virtual community of practice: 
The ECHO Ontario Mental Health experience. Health Res Policy Sys. 
2022;20:17.

 46. Raatz M, Ward EC, Moss P, Reilly C, Frederiksen N, Dickinson C, et al. Exam-
ining the Outcomes of Project ECHO® as an Interprofessional Community 
of Practice for Pediatric Feeding Clinicians. Dysphagia. 2023;39(2):208–22.

https://www.utas.edu.au/research/support/ethics/human/aboriginal-and-torres-strait-Islander
https://www.utas.edu.au/research/support/ethics/human/aboriginal-and-torres-strait-Islander
https://www.childrens.health.qld.gov.au/resources/about-us/strategies-plans-and-frameworks/integrated-care-strategy
https://www.childrens.health.qld.gov.au/resources/about-us/strategies-plans-and-frameworks/integrated-care-strategy
https://www.childrens.health.qld.gov.au/resources/about-us/strategies-plans-and-frameworks/integrated-care-strategy
https://www.naccho.org.au/acchos/
https://www.indigenoushpf.gov.au/measures/3-12-atsi-people-health-workforce
https://www.indigenoushpf.gov.au/measures/3-12-atsi-people-health-workforce
https://www.qirc.qld.gov.au/sites/default/files/2020_cb49.pdf?v=1597733585
https://www.qirc.qld.gov.au/sites/default/files/2020_cb49.pdf?v=1597733585


Page 13 of 13Nixon et al. BMC Health Services Research          (2024) 24:558  

 47. Williams M, Blanco AA, Hogg R, Mahon G, McMullan M, Curran R, et al. 
Creating a virtual community of practice: an evaluation of ophthalmol-
ogy-optometry project ECHO. Eye (Lond). 2018;32(12):1910–1.

 48. Pomare C, Long JC, Churruca K, Ellis LA, Braithwaite J. Social network 
research in health care settings: design and data collection. Social Net-
works. 2022;69:14–21.

 49. Zhao Y, Rank O. Interdependencies between working relations: Multivari-
ate ERGMs for advice and satisfaction. In: Lusher D, Koskinen J, Robins G, 
editors. Exponential Random Graph Models for social networks: Theory, 
methods, and applications. Cambridge: Cambridge University Press; 2013. 
p. 213–25.

 50. Brennecke J, Rank O. The firm’s knowledge network and the transfer of 
advice among corporate inventors—a multilevel network study. Res 
Policy. 2017;46(4):768–83.

 51. Fronzetti Colladon A, Grippa F, Broccatelli C, Mauren C, Mckinsey S, Kat-
tan J, et al. Boosting advice and knowledge sharing among healthcare 
professionals. J Knowl Manag. 2022;27(8):2017–33.

 52. Lazega E, Mounier L, Snijders T, Tubaro P. Norms, status and the dynamics 
of advice networks: a case study. Soc Netw. 2012;34(3):323–32.

 53. Wang P, Robins G, Matous P. Multilevel Network Analysis Using ERGM and 
its Extension. In: Lazega E, Snijders TAB, editors. Multilevel Network Analy-
sis for the Social Sciences: Theory, Methods and Applications. Springer; 
2016. p. 125–43.

 54. McGlashan J, de la Haye K, Wang P, Allender S. Collaboration in complex 
systems: Multilevel network analysis for community-based obesity pre-
vention interventions. Sci Rep. 2019;9(1):12599.

 55. Burt RS. Brokerage and closure: an introduction to social capital. New 
York: Oxford University Press; 2005.

 56. Long JC, Cunningham FC, Braithwaite J. Bridges, brokers and boundary 
spanners in collaborative networks: a systematic review. BMC Health Serv 
Res. 2013;13:158.

 57. Sheaff R, Schofield J, Charles N, Benson L, Mannion R, Reeves D. The man-
agement and effectiveness of professional and clinical networks. Final 
Report. Plymouth: NIHR Service Delivery and Organisation programme; 
2011. https:// njl- admin. nihr. ac. uk/ docum ent/ downl oad/ 20272 52.

 58. Williams P. The Competent Boundary Spanner. 2002. Public Admin. 
2002;80(1):1–234.

 59. Woolcott G, Keast R, Tsasis P, Lipina S, Chamberlain D. Reconceptualising 
person-centered service models as social ecology networks in support-
ing integrated care. Int J Integr Care. 2019;19(2):11.

 60. Fujimoto K, Hallmark CJ, Mauldin RL, Kuo JC, Smith C, Del Vecchio N, 
et al. Brokerage-centrality conjugates for multilevel organizational field 
networks: Toward a blockchain implementation to enhance coordination 
of healthcare delivery. In: Weber MS, Yanovitzky I, editors., et al., Networks, 
Knowledge Brokers, and the Public Policymaking Process. Palgrave Mac-
Millan; 2021. p. 265–314.

 61. Wood BR, Bauer K, Lechtenberg R, Buskin SE, Bush L, Capizzi J, et al. Direct 
and indirect effects of a project ECHO longitudinal clinical tele-mentoring 
program on viral suppression for persons with HIV: a population-based 
analysis. J Acquir Immune Defic Syndr. 2022;90(5):538–45.

 62. Roche AM, Duraisingam V, Trifonoff A, Battams S, Freeman T, Tovell A, et al. 
Sharing stories: Indigenous alcohol and other drug workers’ well-being, 
stress and burnout. Drug Alcohol Rev. 2013;32:527–35.

 63. Health Workforce Australia, Australia’s Health Workforce Series - Abo-
riginal and Torres Strait Islander Health Workers/Practitioners in Focus. 
HWA. Canberra (Health Workforce Division, Department of Health); 2014. 
https:// www. myhea lthca reer. com. au/ wp- conte nt/ uploa ds/ 2019/ 03/ 
2014- Abori ginal- and- Torres- Strait- Islan der- Health- Worke rs- in- Focus. pdf.

 64. Rose M. “Knowledge is power”: Aboriginal Healthworkers’ perspectives 
on their practice, education and communities. Sydney: University of 
Technology; 2014.

 65. Cosgrave C, Maple M, Hussain R. Factors affecting job satisfaction of Abo-
riginal mental health workers working in community mental health in 
rural and remote New South Wales. Aust Health Rev. 2017;41(6):707–11.

 66. Roche AM, Nicholas R, Trifonoff A, Steenson T. Staying deadly: Strate-
gies for preventing stress and burnout among Aboriginal & Torres Strait 
Islander alcohol and other drug workers. National Centre for Education 
and Training on Addiction: Flinders University SA; 2013.

 67. Jongen C, McCalman J, Campbell S, Fagan R. Working well: strategies to 
strengthen the workforce of the Indigenous primary healthcare sector. 
BMC Health Serv Res. 2019;19:910.

 68. National Health and Medical Research Council. Ethical conduct in 
research with Aboriginal and Torres Strait Islander Peoples and com-
munities: Guidelines for researchers and stakeholders. Canberra: National 
Health and Medical Research Council; 2018.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://njl-admin.nihr.ac.uk/document/download/2027252
https://www.myhealthcareer.com.au/wp-content/uploads/2019/03/2014-Aboriginal-and-Torres-Strait-Islander-Health-Workers-in-Focus.pdf
https://www.myhealthcareer.com.au/wp-content/uploads/2019/03/2014-Aboriginal-and-Torres-Strait-Islander-Health-Workers-in-Focus.pdf

	Healthcare social network research and the ECHO model™: Exploring a community of practice to support cultural brokers and transfer cultural knowledge
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Health and wellbeing of Aboriginal and Torres Strait Islander children and youth
	Appropriate service provision and cultural brokerage
	Social network research

	Methods
	Research team
	Data collection and participant engagement
	Analytical method

	Results
	Sample characteristics
	Research question 1 – Advice exchange patterns
	Research question 2 – Position of cultural brokers
	Research question 3 – Exploratory analysis of relational mechanisms

	Discussion
	Network intervention
	Limitations and future directions

	Conclusion
	Acknowledgements
	References


