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Abstract

Background We applied a longitudinal network analysis approach to assess the formation of knowledge shar-

ing and collaboration networks among care aide-led quality improvement (Ql) teams in Canadian nursing homes
participating in the Safer Care for Older Persons (in residential) Environments (SCOPE) trial which aimed to support
unregulated front-line staff to lead unit-based quality improvement (Ql) teams in nursing homes. We hypothesized
that SCOPE's communicative and participatory nature would provide opportunities for peer support, knowledge shar-
ing, and collaboration building among teams.

Methods Fourteen Ql teams in Alberta (AB) and seventeen QI teams in British Columbia (BC) participated

in the study. Communications across nursing homes occurred through a series of 4 collaborative Learning Congresses
(training sessions) over a 1-year period. The senior leaders of Ql teams participated in two online network surveys
about the communication/collaboration between teams in their province, 1 month after the first, and 6 months

later, after the fourth Learning Congress. We developed communication and collaboration network maps pertaining
to three time points: before SCOPE, at 2 months, and at 9 months.

Results Over time, teams made significantly more new connections and strengthened existing ones,

within and across regions. Geographic proximity and co-membership in organizational chains were important predic-
tors of connectivity before and during SCOPE. Teams whose members were well connected at baseline dispropor-
tionately improved connectivity over time. On the other hand, teams that did not have prior opportunities to connect
appeared to use SCOPE to build new ties.

Conclusions Our findings suggest the importance of network-altering activities to the formation of collaboration
networks among QI teams across nursing homes. Active strategies could be used to better connect less connected
teams and facilitate collaboration among geographically proximate teams. These findings may inform the develop-
ment of interventions to leverage existing networks and provide new networking opportunities to develop and sus-
tain organizational improvements.
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Contributions to the literature

- Complex team-based interventions are effective in con-
necting quality improvement teams across health insti-
tutions.

» Network formation among teams naturally happens
selectively and unequally. Already well-connected
teams and teams that are geographically and organiza-
tionally closer are more likely to connect over time.

« Intentional network-altering interventions are needed
to enrich more equal information exchange and sup-
port across teams, especially for rural and less con-
nected nursing homes.

Introduction

Social networks provide their members with access to
knowledge and support and serve as conduits for the dis-
semination of innovations [1]. Communication networks
are particularly important in the context of organiza-
tional change and process improvement [2], as individu-
als’ adoption and implementation of new behavior is
influenced by local norms, peer support and pressure,
and alignment of local opinion leaders [3]. At the organi-
zational level, learning from the challenges and innova-
tions of other similar organizations and the formation of
informal or formal mentorships and inter-organizational
partnership affect the implementation and scale up of
innovative programmatic innovations [4, 5].

Network-altering interventions are designed to restruc-
ture existing networks by facilitating and strengthening
connections among network actors, by building bridges
to connect separated groups or by changing the position
of some actors in the network [6—8]. Interventions that
facilitate information-sharing, peer support, and com-
munity formation may serve to change social network
structures, even though network change was not the
original intent of the intervention [1, 8]. Some examples
of (incidental) network-altering interventions are group
training interventions [9, 10] and environmental facili-
tation of formal and informal communication among
health care professionals [11-13].

Even though it might not be the main intent, inter-
ventions that improve communication and collabora-
tion between healthcare staff may facilitates information
exchange and teamwork within a care home, which can
lead to better quality of care and resident outcomes [14,
15]. In inter-organizational networks, improvement in
connectivity across organizations could facilitate forma-
tion of “communities of practice,” in which members col-
laborate to address a common problem [16]. Information
sharing and peer support in communities of practice can
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help healthcare providers break down professional, geo-
graphical, and organizational barriers, learn from each
other about common challenges and solutions to address
them, develop collective expertise, and gain a sense of
identity and belonging [9], which results in value crea-
tion and efficiency [17]. The need to be connected to net-
works of support, peer education, and tele-mentoring has
been demonstrated in various settings, including among
healthcare professionals in rural institutions [18, 19].

Few studies have assessed the development of com-
munities of practice in nursing homes, but some lim-
ited evidence supports their effectiveness in facilitating
the development of a culture of collaboration and sup-
port among nursing home staff, building capacity for
evidence-based practice [20] and sustainable quality
improvement [21]. Studying the dynamics of network
formation in the context of inter-organizational interven-
tions can provide insights onto the social processes that
may affect the formation and sustainment of communi-
ties of practice.

There is little empirical evidence on the character-
istics and success determinants of organizational and
inter-organizational network-altering interventions [6].
Natural experiments can provide insight into these com-
plexities. Understanding the structure and dynamics of
collaboration networks will inform quality improvement
and culturally and contextually sensitive network-altering
interventions [22]. However, little is known about the
role of network characteristics on partnership develop-
ment dynamics, and ways to transform these insights into
designing capacity-building interventions, although we
do know that those effects are multidimensional and con-
text dependent [23, 24].

Social network analysis (SNA) is a powerful approach
that provides a theoretical and analytical perspective to
understand social relations and inform and evaluate net-
work interventions. Network analysis can provide insight
about the patterns of connectivity in social networks, the
position and roles of influential actors, smaller embed-
ded clusters, and the relationship between network
characteristics and personal and contextual factors [25].
SNA has been used in before-after studies to gauge the
influence of interventions intended to perturb or change
existing social networks, or to create stronger ties among
previously weakly linked network members. SNA can
help advance our understanding of how the implementa-
tion of systemic interventions can influence the dynamics
of connectivity and formation of communities of support
and influence and inform efforts to facilitate the imple-
mentation of organizational innovations [25, 26].

In this study, we applied a network analysis lens to
assess the formation of knowledge sharing and collabo-
ration networks among participants in the Safer Care for
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Older Persons (in residential) Environments (SCOPE)
intervention, which aims to develop QI skillsets among
care staff in nursing homes. SCOPE (NCT03426072) was
a pragmatic 12-month clinical trial of a multi-component
intervention designed to equip care aides in Canadian
nursing homes (sometimes termed as personal support
workers or nursing assistants) with skills to lead, with
facilitated support, a QI initiative in their nursing home
[27-29]. The QI initiative intended to improve quality
of care for residents and, at the same time, increase the
levels of work engagement and job satisfaction for care
aides [27]. While SCOPE was not designed as a network-
altering intervention, it has many components aligned
with network-altering strategies, as was laid out in the
typology of network alteration interventions [6], includ-
ing group formation, providing motivations to members
to connect and build relationships, providing spatial
insights to network actors about other teams to collabo-
rate with, and an infra-structure and environment that
facilitates connectivity and collaboration across teams. Its
communication-based nature could potentially alter the
networks among participants, and in doing so, it might
facilitate the acquisition of QI skills through information
exchange and providing better access to resources.

In accordance with the STROBE checklist of items
included in reports of observational studies (Additional
file 1), we report on the impact of a communication-
based QI intervention, with several opportunities for
peer support and feedback, on the formation of com-
munication and collaboration networks across nursing
homes.

Methods

We assessed the effects of the SCOPE intervention on the
formation and strengthening of social networks between
participating QI teams. Given the inherently collabora-
tive nature of the intervention, we hypothesized that
being involved in the SCOPE trial would improve infor-
mation exchange and support networks.

Context

Fourteen nursing home QI teams in Alberta (AB) and
seventeen in British Columbia (BC) participated in the
study. The QI teams were led by care aides, who are
unregulated workers in nursing homes similar to nursing
assistants in US and personal support workers in other
jurisdictions. The teams usually involved unit manag-
ers and facility managers as “team sponsors” and “senior
sponsors” respectively.

SCOPE provided training for QI skills identified in the
Institute for Health Improvement’s (IHI) collaborative
breakthrough series model [30] (e.g., collaborative pro-
cesses of Plan-Do-Study-Act and emphasizing pre-post
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measurement). While SCOPE focused on equipping care
aide teams and senior sponsors to conduct care aide led
QI initiatives at the unit or clinical microsystem level,
several aspects of the intervention provided opportuni-
ties for QI teams to interact. Communications across
nursing homes occurred through a series of 4 sessions
called Learning Congresses, completed over a 1-year
implementation period, led by experienced quality advi-
sors, through which QI skills were introduced and prac-
ticed and several opportunities for education, coaching,
team building, communication, and networking among
participating teams were provided. The Learning Con-
gresses consisted of short plenary presentations on the
QI models, group exercises on measuring quality, team
building, and sessions focusing on the progress of each
participating team. Participating teams had the opportu-
nity to communicate with other teams about their chal-
lenges and experiences. Quality Improvement advisors
provided continued support to the teams in between
Learning Congresses. More details of the SCOPE are
provided elsewhere [27-29].

Recruitment

The sponsors (most often a unit manager) and senior
sponsors (most often a director of care from the facil-
ity) of SCOPE QI teams were invited to participate in a
series of self-administered online surveys about the com-
munication/collaboration between their team and other
SCOPE teams in their region and provinces. In Alberta,
these were divided into the Edmonton zone, Central and
Calgary zones of Alberta Health Services and in British
Columbia (BC) the Fraser and Interior Regional Health
authorities. The invitational email explained the objec-
tives of the network study, expectations and responsibili-
ties of participants, and efforts to protect confidentiality
and privacy. The study was approved by the Research
Ethics Boards at the University of Alberta (Pro00082213)
University of British Columbia, Fraser Health and Inte-
rior Health, and University of Toronto.

Network survey

Each QI team sponsor/senior sponsor responded to
an online survey through which they identified their
team’s level of communication and collaboration with all
other teams participating in their province. The survey
included a scale modified from Harris et al. [31] which
contained the following options to the question “Please
check the item that best describes your SCOPE team’s
current relationship with other SCOPE teams located in
your region. Please answer on behalf of your team”:

« No inter-team relationships: To date, we have devel-
oped little or no relationships with this team
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+ Knowing each other: We have made connections with
members of this team about who they are, what they
are working on, and how we can help one another

« Communication at the sponsor level and/or team
members: We share useful information and ideas
with the members of this team when opportunity
arises

+ Collaboration: We work together formally or infor-
mally to achieve common goals

The survey (Additional file 2) was administered at
two time points: 1 month after the SCOPE QI teams
participated in the first Learning Congress (November
2018) and 6 months later after the fourth Learning Con-
gress (May 2019). All Learning Congresses were held
regionally.

The survey administered after the first Learning Con-
gress also included a yes/no question about whether
they had any relationship prior to the start of the SCOPE
study. Teams that only participated in second round
(after the fourth Learning Congress) also answered ques-
tions about relationships before participation in the
SCOPE. This way, we captured the information about
relationships prior to the start of the SCOPE study pur-
posively at both rounds of data collection.

In other words, we collected three rounds of commu-
nication and collaboration data (prior to SCOPE, after
Learning Congress 1 (first follow-up) and after Learning
Congress 4 (second follow-up)) from the two rounds of
survey.

Analysis

Since teams in AB and BC had no opportunities for
cross-connection, we only analyzed provincial networks.
We developed two types of networks for this analysis: (1)
any type of relationships among members belonging to
different teams (knowing each other, communication, or
collaboration) and (2) merged communication and col-
laboration networks. The latter would represent the net-
working activities among teams.

For each type of network, we calculated measures of
network structure. The indicators of cohesion and con-
nectivity included density (the proportion of possible
ties that existed, overall and by region) and reciproc-
ity (percent of mutual/bi-directional ties) [32]. E-I index
(the ratio of the difference between the number of cross-
region and within-region ties over total number of ties)
[33] indicated the tendency to connect to other teams
within and across regions. Network centralization (the
inequality in distribution of incoming and outgoing ties)
[34] indicated the potential hierarchy in the network. We
also calculated indicators of network centrality to iden-
tify prominent and active QI teams.
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We treated missing values (non-response) as zero,
which assumes that there was no connection between
teams. In order to assess whether teams in the same
regions, and teams who belonged to the same organiza-
tional chains, were more likely to collaborate, we calcu-
lated quadratic assignment procedure (QAP) correlations
of the connections among pairs of actors at each time
point with being located in the same region and being
affiliated to the same organizational chain [35].

We used the stochastic actor-oriented model (SAOM),
performed in Rseina package in R, to assess the longitudi-
nal dynamics of networks and to analyze how actor-level
and network structural characteristics influenced the for-
mation of new connections over the 6-month timeframe
[36]. The SAOM model predicts the likelihood of creat-
ing or maintaining ties based on different network prop-
erties (e.g., density, reciprocity, and tendency of actors to
connect to similar others) and actor attributes (e.g., geo-
graphical regions, and chain membership). The SAOM is
one of the few models that permit the study of the evo-
lution of networks and has been used in various fields
[37-39]. The model assumes that the difference between
networks at different time points is the result of many
unobserved small changes occurring over the interval
(also called micro-steps) through which network actors
reconsider their relations with others (create, maintain
(e.g., through reciprocation), or break) given their cur-
rent conditions. The changes are assumed to be continu-
ous Markov processes, meaning that the change at each
micro-step is conditional on the previous timepoint [40].
Using an iterative algorithm, the SAOM simulates pos-
sible changes between time points to optimize the simi-
larity between the simulated network and the observed
network. After the model converges, the estimates of the
effects in the model show the influence of personal, inter-
personal, and overall network tendencies on creation
or maintenance of network relationships over time. For
example, if the actors have the tendency to reciprocate
each other, the effect of reciprocity in creation of ties over
time will be positive and statistically significant. Since we
were interested in studying how SCOPE influenced the
formation of new ties among QI teams, through co-par-
ticipation in Learning Congresses and other collaborative
activities, we used the creation function in SAOM mod-
els, predicting the formation of new network relations.
The variables included in the SAOM model are explained
in Table 1. To facilitate interpretation, we exponentiated
the log odds coefficients to odds ratios.

Results

From 14 nursing homes that participated in SCOPE in
Alberta, 10 at the first follow-up and 11 at the second
follow-up provided their network information. Out of 17
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nursing homes in BC, 11 at the first follow-up and 15 at
the second follow-up provided their network informa-
tion. In total, 13 teams in AB and 15 teams in BC pro-
vided information about their relationships before the
SCOPE study at first or second follow-up assessments.
All teams in Alberta were affiliated with organizational
chains. Eleven teams in BC belonged to chains (Table 2).

Table 1 Definition of predictor variables in the SAOM models
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Network visualization

Figures 1A, B and 2A, B show the network of relations
among teams before SCOPE and at first and second fol-
low-ups. The networks in both provinces became denser
over time. However, AB Calgary zone teams had been
connected to each other relatively well prior to SCOPE
and remained well-connected throughout the study. In

Effects Explanation

Rate function
Out-degree Network density
Reciprocity

in-degree popularity

On average how many opportunities each actor gets to make a change during each time period

Actors'tendency to make reciprocated ties
The tendency of actors with high in-degree to attract extra incoming ties because of their high in-degree

(popular people become even more popular)

Out-degree activity

The tendency of actors with high out-degree to send extra outgoing ties because of their high out-degree

(active people become even more active)

Region alter
Region same
Chain same

The likelihood of actors in the region X to attract incoming ties compared with actors in the reference region
Whether the 2 actors in the same region tend to create new ties between each other
Whether the 2 actors in the same chain tend to create new ties between each other

Table 2 Characteristics of Ql teams

Alberta (AB) British Columbia (BC)
Region AB Central and Calgary: 6 Interior: 6
AB Edmonton: 8 Fraser: 11
Survey round First round Second round First round Second round
Before First follow-up Second follow-up Before First follow-up Second follow-up
Number of respondents 13 10 11 15 11 15
Before 1%t follow up 27 follow up
a:
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O
On TG
On O,
b: @)
. @
@, 9, On
O14 .5 []3
O
Oy, ’ O /7N
O13 O7 On 07 <j’13 \ b7

Fig. 1 The relationships among teams in Alberta. a All types of relations. b Communication and collaboration only. Line thickness: tie strength, gray
color: AB Central and Calgary, white color: AB Edmonton, circles: survey respondents
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Fig. 2 The relationships among teams in British Columbia. a All types of relations. b Communication and collaboration only. Line thickness: tie
strength, gray color: BC-Fraser Health, white color: BC-Interior Health, circles: survey respondents

AB, Central and Calgary zone teams mostly developed
communication and collaboration relationships at the
second follow-up.

The network in BC included many isolates prior to
SCOPE. In contrast to the AB network that mostly
included “communication and collaboration” relation-
ships, the BC network included several new relations of
teams only “knowing each other” at second follow-up.

Network characteristics
Figures 1 and 2 also show that the total number of ties
and overall density increased in both provinces over
time. Table 3 provides descriptive statistics of social net-
works in three time points. In AB, cross-regional density
increased from 2 to 10% at 2nd follow-up. The densities
of connections within two regions fluctuated between
different time points. The teams in AB Central and Cal-
gary were connected relatively well prior to the SCOPE,
and throughout the intervention, with a within-group
density of 50%, 63%, and 53% prior to SCOPE and at 1st
and 2nd follow-ups respectively. By contrast, in BC, den-
sity increased both within and across Fraser and Interior
regions. Many teams in the Interior and Fraser regions
did not have connections prior to SCOPE, and SCOPE
facilitated the formation of connections both within and
across regions.

The E-I index was negative for all networks, indicating
a tendency to make connections within the region at all
time points. The E-I index also increased in both prov-
inces, especially in both regions of AB, indicating more

connections were developed between regions after the
intervention.

The increase in the overall density (all relations) in AB
was predominantly attributed to communication and col-
laboration. The density of all relations at follow-up was
19%, and the density of communication and collabora-
tion was 17%. This means that only about 2% of relations
at second follow-up involved only knowing of each other.
In contrast, all types of relations increased in BC. The
density at 2nd follow-up was 18% for all relations, while
only 8% for communication and collaboration, indicat-
ing a larger proportion of ties that involved knowing each
other.

The reciprocity of communications and collaborations
increased in both provinces, to 13% in Alberta, and to
42% in BC, indicating more bi-directional communica-
tions among teams. In-degree centralization of all rela-
tions showed an increasing trend in BC, which implies
that the networks in BC became more centralized around
a few popular actors. Out-degree centralization increased
in both provinces, which implies that already active
teams in both provinces became even more active.

Table 4 shows the QAP correlation of having any type
of network connection (knowing, communication, or
collaboration) with co-locating in the same region and
belonging to the same organizational chain for pairs
of actors at each time point. The correlations between
chain relationships and networks in AB and BC prior
to SCOPE and at first follow-up are statistically signifi-
cant and positive, meaning that teams belonging to the
same chain were more likely to be connected before the
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Table 4 The QAP correlation (p value) of network relations with
being in the same region and co-affiliating to the same chain

Co-affiliation to the same Beingin the

chain same region

Alberta

Before 0.22 (0.02) 0.396(0.001)

1st follow-up 0.29 (0.009) 0.444(0.001)

2nd follow-up 0.14 (0.06) 0.232(0.004)
British Columbia

Before 0.37 (0.001) 0.183(0.014)

1st follow-up 040 (0.001) 0.354(0.001)

2nd follow-up 0.23 (0.005) 0.301(0.001)

Table 5 SAOM models of network evolution in Alberta and
British Columbia

Alberta British Columbia
OR (95% CI) OR (95% Cl)
Rate effects
Rate parameter period 1 6.23 (1.72,10.75)* 0.98 (0.37,1.58)*

Rate parameter period 2 2867 (—6.64,63.98) 747 (3.50,11.44)*

Network factors
Out-degree (density) 0.02 (0.001, 0.63) 1.19(0.02,92.62)
Reciprocity 1.11(0.54, 2.29) 1.41(0.67, 2.96)
In-degree—popularity (sqrt) 0.182 (0.005, 6.52) 0.72(0.18, 2.85)
Out-degree—activity (sqrt) 4.12(1.24,13.66)* 0.50 (0.02, 13.58)

Region Central and Calgary: Fraser:0.44 (0.16, 1.21)

9.84 (1.38, 60.46)*
10.07 (2.42,41.93)*
3.29(0.78,13.88)

12.75 (4.06, 12.75)*
2.30(0.48,10.93)

Being in the same region

Affiliating to the same chain

"p<0.05

SCOPE intervention. The correlation between chain co-
membership and network ties decreased at follow-up in
both provinces, indicating that the teams probably devel-
oped more relations to others outside of their organiza-
tional chains. The correlation between being in the same
region and networks were statistically significant at all
time points.

Statistical modeling

Table 5 shows the results of SAOM for all-relation net-
works (knowing each other, communication, and col-
laboration) in AB and BC. Each parameter in the SAOM
had a convergence t-ratio of less than 0.1, and the overall
t-ratios for the two models were less than 0.15, indicat-
ing a satisfactory convergence. The model estimates in
Table 5 illustrate the effects of various actor-level, dyadic,
and structural factors on creating new ties between
teams.
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The rate parameters (an indicator of overall connectiv-
ity) show that in both provinces the network connectivity
increased at 1st follow-up compared to before SCOPE.
The increase in connectivity at 2nd follow-up (compared
to 1st follow-up) was statistically significant in BC. Reci-
procity and in-degree popularity showed non-significant
effects in AB and BC, indicating that there was no signifi-
cant change in networks towards becoming more recip-
rocal or more centralized from first to second follow-ups.
In AB, out-degree-activity exerted a significant positive
effect on tie creation, meaning that already active teams
were more likely to become even more active at follow-
up, as reflected in the 4.1 times odds ratio of creating new
ties. The odds ratio of creating new ties in AB Central
and Calgary (versus AB Edmonton) was 9.8, which indi-
cates that teams in the Central and Calgary zone were
more likely to make new connections. In both AB and
BC, teams in the same regions had higher odds of build-
ing new ties with each other, in comparison with teams
that were not in the same region (odds ratio of 10 in
AB and 12.8 in BC). In addition, belonging to the same
organizational chains had a positive, though non-signifi-
cant, effect on forming new ties.

Discussion

We used longitudinal network analysis to assess the
effect of participating in the SCOPE study on net-
works of care aide-led QI teams located in two Cana-
dian provinces. While increasing connectivity was not
the focus of SCOPE, we found that the overall network
connectivity within and across regions increased over
time in both provinces, which included connections
to new teams as well as strengthening existing rela-
tions (from knowing each other to communication
and collaboration). The gradual increase of connectiv-
ity over time suggests that SCOPE was successful in
building relationships between teams across nursing
homes. This could be attributed to the participatory
nature of the SCOPE intervention that provided vari-
ous opportunities to collaborate, including Learning
Congresses where teams were encouraged to inter-
act and share knowledge and experiences, and regular
progress meetings with a quality improvement advisor
that spanned across teams. SCOPE was also subject to
a rigorous process evaluation where teams gathered to
discuss their experiences of participation and progress
with their QI intervention [41]. Early evidence from the
SCOPE intervention showed that its team-based, col-
laborative structure facilitated the perception of com-
munication and support among the members of QI
teams within nursing homes, as reflected in cohesion
scores by team members [42, 43].
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In our analysis, we found that geographic proximity and
co-membership in organizational chains were important
predictors of connectivity before, and during SCOPE.
In both provinces, teams were more likely to connect
to others in the same region and those who belonged to
the same organizational chains. This may explain higher
network density before SCOPE in AB (compared to
BC), since 10 out of 14 AB teams shared chain member-
ships and most teams in AB- Central and Calgary were
geographically close to each other, as opposed to BC, in
which 8 out of 17 shared chains, and many BC teams,
particularly in the Fraser Health region, were geographi-
cally dispersed, independent, family-run nursing homes.
Proximity is an important factor in the creation of ties
between teams [44—46]. Geographic proximity facilitates
knowledge diffusion and information exchange through
serendipitous communications between neighboring
actors [47, 48]. Organizational proximity, on the other
hand, occurs when network actors share institutional
membership, such as belonging to chains. Our findings
suggest that nursing homes that were geographically
closer were more likely to build new relations. Co-affili-
ation to chains (which potentially involved shared stand-
ards of care, leadership, staffing, and prior recognition
of each other) was significantly associated with relation-
ships at each timepoint (but not a significant predictor of
building new ties), indicating stable connectivity among
nursing homes belonging to same chains throughout the
study. Evidence from other contexts also indicates that
healthcare organizations with shared governance, such
as nursing homes belonging to the same chains, usually
have better opportunities to form connections and access
common resources or may share staff and knowledge,
which can facilitate partnership and influence the quality
of care [49, 50].

In BC, many teams did not have connections before
SCOPE (as reflected in the smaller density) but devel-
oped a dense and highly reciprocated network over time,
which was reflected in the increased knowledge of other
teams and development of communication and col-
laboration ties. The larger increase in reciprocity in BC
compared to AB implies that independent teams prob-
ably benefited more from the network-altering nature of
SCOPE and used this opportunity to build connections
with new partners. In other contexts, healthcare pro-
fessionals, particularly in remote and rural areas, have
expressed needs to belong to communities of support
and learning, to help addressing isolation, and finding
others with similar challenges and experiences [51].

A common pattern in both provinces was an increasing
trend of out-degree centralization. Based on the SAOM
model results, teams in AB that were already active
became even more active after the intervention. This
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implies that the SCOPE intervention provided opportu-
nities that were disproportionately utilized by teams who
were already outgoing and active; thus, less-outgoing
teams benefited less from the networking aspects of the
intervention. This suggests that, if identified and engaged,
active network members might be intentionally engaged
to transmit new ideas, and help developing trust and sus-
tainable relationships, and may form the next generation
of opinion leaders in the network [52].

This study has several limitations, including the lack
of parallel control group, and inability to assess the net-
work building impact of various SCOPE components.
In addition, we did not assess the relationship between
connectivity and network positions with QI outcomes
and satisfaction with the intervention. The respondents
to the surveys were the team sponsors (most often a unit
manager) and senior sponsors (most often a director of
care from the facility), and not every team participated in
both rounds. This may limit the perspectives reflected in
the social networks, even though they were members of
the SCOPE QI teams, along with the care aides, and par-
ticipated in SCOPE sessions and were actively involved in
reporting the progress.

Larger-scale studies can assess and optimize the impact
of different strategies included in complex team-based
interventions using advanced experimental designs, such
as factorial design, and using strategies for intervention
optimization, such as multiphase optimization strategy
(MOST) [53]. The findings should be interpreted in light
of the nature and dynamics of collaboration networks
among nursing homes in study provinces and might have
limited generalizability to other contexts.

Conclusions

Our findings provide empirical evidence for the forma-
tion of information-sharing and collaboration networks
among QI teams across nursing homes participating in
the SCOPE intervention. We assume that the partici-
patory, facilitated, and collaborative nature of SCOPE
helped teams build and strengthen relations, which
were more prominent in proximate (geographically
and organizationally) nursing homes. Teams that were
already outgoing prior to SCOPE became more con-
nected. On the other hand, teams that did not have prior
opportunities to connect appeared to use SCOPE to
build new ties.

These findings may inform the development of more
intentional network-altering interventions to leverage
existing relationships and new networking opportu-
nities to facilitate and sustain QI and implementation
programs. We summarize the implications of these
findings for network-altering interventions among
nursing home teams:
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+ Team activities through participatory events (such
as Learning Congresses) are effective in shaping
communication and collaboration ties across nurs-
ing home teams [8]. When formed, many of these
relations are sustainable. Opportunities should
be provided for joint activities and peer feedback
across teams.

« DParticipants in training programs do not benefit
equally from networking opportunities. Already
well-connected teams are more likely to make more
connections over time (known as “rich get richer”
phenomenon) [54]. Special attention should be
given to empowering peripheral and isolated teams.

+ Geographical proximity and chain co-affiliation are
important predictors of connectivity. This demon-
strates the influence of homophily (being connected
to others with similar features) as an important ten-
dency in social networks [55]. Active interventions
are needed to develop networks that bridge across
geographical and organizational silos.

SCOPE was not designed to be a network-alter-
ing intervention; however, it clearly does influence
and re-shape social networks among participating
teams. While generally unacknowledged, the success
of complex team-based interventions such as SCOPE
is enhanced through development of strategies that
intentionally leverage and alter networks to facilitate
“enriched” information exchange and access to support
and resources [6].
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