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Abstract

Background: Given the importance of influence networks in the implementation of evidence-based practices and
interventions, it is unclear whether such networks continue to operate as sources of information and advice when
they are segmented and disrupted by randomization to different implementation strategy conditions. The present
study examines the linkages across implementation strategy conditions of social influence networks of leaders of
youth-serving systems in 12 California counties participating in a randomized controlled trial of community
development teams (CDTs) to scale up use of an evidence-based practice.

Methods: Semi-structured interviews were conducted with 38 directors, assistant directors, and program managers
of county probation, mental health, and child welfare departments. A web-based survey collected additional
quantitative data on information and advice networks of study participants. A mixed-methods approach to

data analysis was used to create a sociometric data set (n =176) to examine linkages between treatment and
standard conditions.

Results: Of those network members who were affiliated with a county (n=137), only 6 (4.4%) were directly
connected to a member of the opposite implementation strategy condition; 19 (13.9%) were connected by two
steps or fewer to a member of the opposite implementation strategy condition; 64 (46.7%) were connected by
three or fewer steps to a member of the opposite implementation strategy condition. Most of the indirect steps
between individuals who were in different implementation strategy conditions were connections involving a third
non-county organizational entity that had an important role in the trial in keeping the implementation strategy
conditions separate. When these entities were excluded, the CDT network exhibited fewer components and
significantly higher betweenness centralization than did the standard condition network.

Conclusion: Although the integrity of the RCT in this instance was not compromised by study participant influence
networks, RCT designs should consider how influence networks may extend beyond boundaries established by the
randomization process in implementation studies.
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Background

The Randomized Controlled Trial (RCT) design has
long served as the ‘gold standard’ for efficacy and effect-
iveness research for programs and practices designed to
treat or prevent a wide array of physical and mental
health problems, tested against standard conditions or
other interventions. There is currently an active debate
about the role that RCT designs should play in imple-
mentation and translational science. In particular, the
use of randomized trials in effectiveness and implemen-
tation research has been challenged on the grounds that
the ‘controlling’ part of the RCT limits important natur-
ally occurring processes in complex systems and there-
fore has limited external validity [1-3]. In addition to
external validity, such designs may also compromise a
study’s internal validity in various ways, especially when
implementors move to different organizations or trans-
mit knowledge or skills related to implementation.

While its ultimate role is still being debated [4], there
is no question that RCTs are being used in implementa-
tion research [5], particularly in comparing two different
implementation strategies of an evidence-based practice
(EBP) or empirically-supported intervention (ESI) [6,7].
In a recent study that relied upon an adapted random-
ized design, we found that the implementation of an
EBP was associated with certain characteristics of the so-
cial networks of directors and senior administrators of
child welfare agencies, probation departments and men-
tal health departments [8]. Further, these networks cut
across organizational and jurisdictional boundaries used
to define the unit of randomization, i.e., the county. We
concluded from this study that while the organizations
may be responsible for the implementation of EBPs, the
influence networks of the leaders of these organizations
may represent more relevant units to consider, and pos-
sibly to randomize, in implementation research.

In the present study, we further examined these influ-
ence networks to determine whether they cut across im-
plementation strategy conditions and thus, posed a threat
to the study’s internal validity. Our objectives were to
identify the network characteristics of the intervention
and standard conditions of this RCT and determine the
number of direct and indirect influence linkages across
the two study arms.

Methods

Setting

The present study used data from the Cal-40 Study, a
randomized implementation trial of a strategy to scale
up the use of an EBP for treatment of externalizing be-
haviors and mental health problems (ROIMHO076158-
01A1) [7,9]. This EBP, called Multidimensional Treat-
ment Foster Care (MTFC) [10], has been shown to re-
duce out-of-home placement in group and residential
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care, juvenile arrests, substance abuse, youth violence,
pregnancy, and behavioral and emotional problems. The
implementation strategy tested was the Community De-
velopment Team (CDT) approach [11,12] to scale up
MTEC in public youth serving systems in California.
CDT involves peer-to-peer interactions among counties
who are undergoing the training in the steps required to
implement this complex program. A broker agent, the
California Institute of Mental Health (CiMH), which
already had relationships with all the counties, provided
this CDT training. CDT was delivered to six to seven
counties who worked together over a period of months
to address the infrastructure, logistic and resource chal-
lenges in implementing MTEFC in their counties. Com-
parison sites received the standard version of technical
assistance for implementing MTFC without the use of
CDTs; that is, each county worked alone with the MTFC
purveyors who provided equivalent but individual county
training. The key research question was whether the peer-
to-peer CDT training would foster more rapid implementa-
tion than the standard condition. Implementation progress
was measured by the Stages of Implementation Completion
(SIC) [13,14].

The CAL-40 study targeted 40 California counties that
had not already adopted MTFC. They were matched to
form six nearly equivalent groups of six to seven counties
in order to balance the design across population compos-
ition and service delivery factors. The matched groups
were then randomly assigned to one of three sequential
cohorts in a waitlist design with staggered start-up time-
lines (at months 6, 18 or 30). Further, one matched set of
counties in each cohort was randomly assigned to CDT
and the other to standard implementation condition,
thereby generating six groups of counties with three
assigned to CDT. While the trial design protocol directly
inhibited CiMH from engaging in communications with
standard setting counties around MTFC implementation,
there were no restrictions placed on individual counties in
communicating with counties in the other condition.

Embedded in the CAL-40 study was a smaller project,
funded by the William T. Grant Foundation. Using both
quantitative and qualitative data, we sought to accom-
plish the following: first, describe the structure and oper-
ation of information and advice networks of public-
youth-serving systems in the first cohort of California
counties; and then determine the influence of these net-
works in the implementation of MTFC.

Study sample

Participants for this smaller T. T. Grant-funded study in-
cluded members of the influence networks of the agencies
that comprised the first cohort of counties (n=13) of the
CAL-40 Study. Agencies from counties comprising the
first cohort began participating in the larger RCT in May
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2007. Subsequently, directors of the child welfare, mental
health, and probation departments of all 13 counties (n =
39 agencies) were invited to participate in the smaller W.
T. Grant-funded study of social networks and EBP imple-
mentation. In some instances, associate directors or senior
program managers were recommended by the directors to
be interviewed in their place.

Data collection

Information on the social networks of study participants
was obtained from two sources, a web-based survey and
semi-structured interviews. Details on the procedures
for constructing networks using these two sets of data
have been published elsewhere [15]. Each participant
completed a semi-structured interview conducted be-
tween July and September 2008. The interview centered
on knowledge and implementation of MTFC and other
EBPs at the county level. Interviewees were asked if they
had ever heard of the Cal-40 Project or MTFC and what
their motivations were to participate or not participate
in the program. Participants were then asked who they
had talked to about participation in MTFC or other
EBPs; prompts were given to participants as necessary to
identify individuals with whom they communicated,
their relationship to that person, their reasons for talking
to that person, and the amount of influence that person
had on their decision to participate in MTFC or a simi-
lar EBP. Then participants were asked about collabora-
tions both within and between county agencies (ie.,
child welfare, mental health, probation) and the nature
of these collaborations. Specifically, participants were
asked to identify what made for a successful versus an
unsuccessful collaboration. Finally, participants were
asked about who usually suggested that their agency take
on new programs or initiatives. Probes to solicit influential
actors included: agency staff, other agencies, community
based organizations, other county officials, consultants,
representatives from federal and state agencies and private
foundations, treatment developers, and representatives
from broker organizations including CiMH. A copy of
the interview guide is found in Additional file 1. Partic-
ipants’ written informed consent was obtained, and the
research study was approved by the Institutional Re-
view Board at the University of Southern California
(USC UPIRB #UP-08-00033).

All those interviewed were then asked to complete a
web-based social network survey to identify individuals
on whom they relied for advice regarding EBP imple-
mentation. The survey asked participants to provide
general demographic information (i.e., gender, age, num-
ber of years in occupation, current position, and time
with agency). Per criteria established by Valente and col-
leagues [16,17], each study participant was asked to
identify as many as 10 individuals for whom they have
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relied for advice on whether and how to use evidence-
based practices for meeting the mental health needs of
youth served by their agency. In order to assess whether
connections across implementation strategy condi-
tions may have been established through third-party
individuals not involved with the Cal-40 study, no lim-
itations were placed on whom could be nominated by
study participants. A copy of the survey is found in
Additional file 2.

Data analysis

The social network analysis proceeded in two stages:
network visualization followed by structural analysis. A
binary matrix of network ties was constructed from the
two data sources. In the matrix, rows represent nomina-
tors while columns represent those nominated. A given
cell is coded 0 if no tie exists and is coded 1 if person i
(row) nominated person j (column) in either the web-
based survey or the qualitative interview. Using this bin-
ary matrix, the network visualization was accomplished
using NetDraw 2.090 [18]. The spring embedder routine
was used to generate the network visualizations (presented
in Figure 1). Spring embedding is based on the idea that
two actors may be thought of as pushing or pulling each
other; two points located close together represent actors
who have a pull on each other, while distant actors
push one another apart. The algorithm seeks a global
optimum where there is the least stress on the ‘springs’
connecting actors to one another [19]. A second net-
work visualization (Figure 2) was constructed to create
a diagram by which individual actors are grouped by
implementation strategy condition, which allowed for
easy identification of connections across implementa-
tion strategy condition. This was constructed using the
‘group by attribute’ feature in NetDraw.

Network analyses were then conducted to determine
whether participants in the CDT condition had more ties
than those in the standard version, as hypothesized from
the peer-to-peer nature of CDT. A second analysis was
conducted to determine whether network ties spanned
across conditions, which would be a threat to the trial's
internal validity. Network analyses were conducted using
Ucinet for Windows, Version 6 [20]. To understand differ-
ences between treatment and standard conditions, several
network level measures of structure were assessed by
treatment group, including: network size, density (the
number of reported links divided by the maximum num-
ber of possible links), average distance between actors, and
the number of components (i.e., distinct non-connected
groups). To assess communication across implementa-
tion strategy conditions we opted for a set of metrics
commonly used to understand communication between
network actors, namely, out-degree centrality and be-
tweenness. Out-degree centrality refers to the number
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Figure 1 Social network members by county treatment condition and implementation stage. Legend: Color: green = high implementation,
yellow = moderate implementation, red = low implementatinon; Shape: triangle = CDT intervention, circle = standard, square = non-county organiztion.
A\

Figure 2 Network by Randomization Category and Implementation Stage. Legend: Color: green = high implementation, yellow = moderate
implementation, red = low implementatinon; Shape: triangle = CDT intervention, circle = standard, square = non-county organiztion. Note: Three
cross-condition paths exist between participants from 6 organizations.
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of network members nominated by a particular actor.
Betweenness refers to the frequency an actor falls on
the shortest path connecting other actors in the net-
work [21].

We calculated the minimum path length between any
two dyads using the ‘dist’ function in the matrix algebra
feature of Ucinet [20]. This creates a dyad-by-dyad as-
sessment of minimum distance between any two nodes
in the matrix. Merging this information with attribute-
level information about implementation strategy condi-
tion (experimental, standard, non-county agency node),
using SAS® 9.2 (Statistical Analysis Systems 9.2) [22], we
then calculated the minimum distance needed for each
of the agency-based actors to reach an actor of the op-
posite implementation strategy condition. These path
lengths can be interpreted as the degree of separation
[23] between two actors in different conditions, such that
path length 1 represents 1 degree of separation, path
length 2 represents 2 degrees of separation, and so on.
Special handling of ties involving CiMH was examined
as well. Because CiMH already had many relationships
with county leaders and they led the training of CDT
assigned counties, the trial protocol required CiMH to
limit their involvement with standard implementation
counties to issues not concerning MTFC implementation.
Weekly meetings reinforced this limited role throughout
the study, effectively closing down these potential chan-
nels of communication between CiMH and standard set-
ting counties. We thus repeated our network analyses,
removing links involving CiMH.

Results

Of the 45 administrators from the 39 agencies in 13
counties invited to participate, 38 representing 30 agen-
cies in 12 counties agreed to do so, yielding a response
rate of 84%. The number of participants in each county
ranged from two to six individuals. Some 23 (60.5%)
participants were part of the CDT condition; 15 (39.5%)
were part of the control condition. Table 1 presents
demographic characteristics of the study participants.
Participants were evenly divided between child welfare
(n =14; 36.8%), mental health (n=12; 31.6%), and pro-
bation (n=12 31.6%) agencies. A little over one-third
were directors from their agency (n = 14; 36.8%); 8 were
assistant directors (21.1%); and 16 were program man-
agers (42.1%). The counties from which participants
hailed were evenly split between small (n =20; 52.6%)
and large (n = 18; 47.4%). Approximately half were from
the Bay Area (n=18; 47.4%); 8 were from Northern
California (21.1%); 10 were from Central California
(26.3%); and 2 were from Southern California (5.3%). A
total of 30 (86%) of those individuals who participated
in semi-structured interviews also completed the web-
based survey.
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Table 1 Participant characteristics for social network data
(n=38)

Individual characteristics

Control (n=15) CDT (n =23)

Mean (SD) age in years* 50.5 (9.5) 487 (7.1)
Gender

Male 6 (40.0%) 9 (39.1%)
Female 9 (60.0%) 14 (60.9%)
Agency

Child Welfare 6 (40.0%) 8 (34.8%)
Mental Health 4 (26.7%) 8 (34.8%)
Probation 5(33.3%) 7 (30.4%)
Position

Director 4 (30.8%) 10 (43.5%)
Assistant Director 4 (26.7%) 4 (17.4%)
Program Manager 7 (46.7%) 9 (39.1%)
County Characteristics

County Size

Small 6 (40.0%) 14 (60.9%)
Large 9 (60.0%) 9 (39.1%)
Region

Northern 5(33.3%) 3 (13.0%)
Bay Area 7 (46.7%) 11 (47.8%)
Central 3 (20.0%) 7 (30.4%)
Southern 0 (0.0%) 2 (8.7%)
Rural County

Yes 5(33.3%) 10 (43.5%)
No 10 (66.7%) 13 (56.5%)
Number (SD) of participants 3.0 (0.7) 33(16)
Network characteristics

Proportion same county 0.810 (0.226)

Proportion same agency 0.381 (0.266)

Proportion same implementation stage 0.830 (0.223)

*Information on age was missing for eight participants.

The total network, depicted in Figure 1, contained 176
individuals. A total of 45 percent (n=80) were in the
CDT group, 33% (n=57) were in the standard group,
and 22% (n =39) could not be classified since they were
affiliated with a non-county organization (e.g., CiMH).
Figures 3 and 4 depict the CDT and standard condition
networks (including those non-county actors who may
have been nominated). It is evident by visual comparison
of these two networks that the CDT network is more in-
terconnected than the network involving the standard
group, which is fragmented into several disconnected
components. This is in keeping with the peer-to-peer ap-
proach taken by CDT. Table 2 presents the social net-
work metrics of the CDT and standard conditions.
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Figure 3 Network of CDT Condition w/ Actors from Non-County Organizations. Note: Nodes 62 and 92 are CiMH representatives.
A

56 55

Although the CDT network (105 nodes) and the standard
network (98 nodes) were roughly the same size, the CDT
network had more links than the standard network (114
vs. 77). The density of the CDT network was also slightly
higher than the standard network (0.0104 vs. 0.008). Not
including isolates, the CDT condition had fewer compo-
nents (1) compared to the standard group (5), indicating
a more cohesive structure. Likewise, raw out-degree cen-
trality was higher in the CDT group, indicating greater
communication among actors in that condition relative to
the standard condition. Average distance between any
two nodes was slightly higher among the implementation
strategy condition (1.748) than the standard condition
(1.368), and betweenness was higher among the CDT
group. These latter two results reflect the greater number
of discrete components in the standard condition. Since
there was only one component in the CDT group, most
nodes eventually connect. Both betweenness and average
node distance are greater in that network, reflecting this
‘larger reach’ of the CDT network. When the two repre-
sentatives of CiMH were excluded, the number of compo-
nents in the CDT condition increased from one to two,
indicating the importance of CiMH in forming bridges,
and the number of links decreased to 103; however, the
other network metrics were essentially unchanged.
Post-hoc analyses using pairwise independent sample
t-tests showed no statistically significant differences in
out-degree centrality between the two networks (CDT

mean = 1.899, SD =3.510 versus Standard mean = 1.259,
SD =3.160). However, average betweenness centrality
was greater in the CDT condition (mean =5.544, SD =
14.883) compared to the standard condition (mean =
0.741, SD =2.970) (t=2.37; p=0.0191). This statistically
significant result (p <0.01) demonstrates the high inter-
connectivity of the peer-to-peer networked CDT group
compared to the standard group. Statistically significant
differences between the two conditions on betweenness
centrality remained even after CiMH actors were re-
moved from the network.

Table 3 presents the distribution of individuals with re-
spect to the minimum path length required to reach an-
other individual in the other arm of the study. These
minimum path lengths could (and often did) contain
paths, which included one of the 39 non-randomized
nodes. Restricting the analysis to the 137 individuals from
agencies participating in the RCT who were assigned to ei-
ther treatment or standard condition, only 6 (4.4%) indi-
viduals were directly connected to an individual (and by
extension, their agency) in the opposite implementation
strategy condition. Most individuals, however, had indirect
steps to individuals in the opposite condition. In particular,
104 (75.9%) of the individuals were connected to an indi-
vidual in the opposite condition in less than four degrees
of separation. However, 30 (21.9%) individuals never
reached an individual in the opposite condition, even via
indirect connections. When links with the two CiMH
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Figure 4 Standard Condition w/ Actors from Non-County Organizations. Note: Nodes 62 and 92 are CiMH representatives.

representatives are excluded, the percentage of individuals
connected to an individual in the opposite condition in
less than four degrees of separation decreases to 59.9 per-
cent (n=80), and the percentage of individuals never
reaching an individual in the opposite condition increases
to 25.6 percent.

It is useful to look at the three dyads that cross inter-
vention boundaries as illustrated in Figure 2 where the
shape of the node indicates condition (triangle for CDT,
circle for standard, and square for other organizations),
and the color represents implementation stage (low =
red, moderate = yellow, high = green). One leader in a

CDT county sought advice about EBPs from another
leader in a standard county; both counties were at the
highest stage of implementation as of October 2010.
Another leader in a CDT county at a moderate level of
implementation sought advice from a leader in a stand-
ard county at a lower stage of implementation. A third
leader in a standard county at a high level of imple-
mentation sought advice from a CDT county leader at
the same stage of implementation. Two of the other
pairs came from similar regions (Northern and Southern
California). Two participants from one CDT county were
directly connected to individuals from standard counties.

Table 2 Comparison of treatment and standard conditions (w/ non-county actors) with and without CiMH

representatives

With CiMH nodes

Without CiMH nodes

Metric Control

Size 98

# of steps 77

# of components' 5

Density 0.008
Average distance’ 1368
Out-degree centrality 0.786 (2.508)
Betweenness centrality 0.429 (1.654)

cbT Standard cDT

105 9% 103

114 73 103

T 6 2

0.0104 0.0081 0.0098

1.748 1358 1.769

1.086 (2.750) 0.771 (2447) 1.000 (2.558)
1.667 (7.045) 0.406 (1.545) 1612 (6.719)

"Isolates not counted as components.
2Among reachable pairs.
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Table 3 Minimum path length connecting organizations
in opposing implementation strategy conditions, with
and without CIMH nodes (n =137)

Minimum path length With CiMH nodes

Without CiMH nodes

N % N %
1 6 4.38 6 438
2 19 13.87 14 10.22
3 64 46.72 46 33.58
4 15 10.95 16 11.68
5 3 2.19 17 1241
6 0 0.00 3 219
Never Connect 30 219 35 2555

Figure 2 also shows the higher density of steps among
leaders in the CDT condition compared to that for the
standard condition. There are a substantial number of
steps that CDT leaders have with others who are not part
of the formal study, even when we exclude the CiMH bro-
kers who have a special role in this project.

When individuals in counties not participating in the
RCT are excluded from analysis, the networks in the
CDT condition and the standard condition take the
forms as illustrated in Figures 3 and 4, respectively. Re-
moval of Node 92 leads to the development of two add-
itional components (unconnected networks) in the CDT
condition and a complete separation of the largest com-
ponent in the standard condition into two components.

Finally, we conducted a post hoc analysis of these data
in which we limited the network to the original 38 study
participants. One participant had a direct tie to a partici-
pant in a different implementation strategy condition,
and a second participant had a two link path to a partici-
pant in a different condition. The remaining 34 partici-
pants never connected to a participant in the opposing
implementation strategy condition. Limiting the analyses
to these 38 nodes ignores the potential for actors be-
tween conditions to be linked indirectly.

Discussion

Interpersonal contacts within and between individuals in
organizations and communities are important influences
on the adoption of new behaviors [24-26]. Based on Dif-
fusion of Innovations Theory [22] and Social Learning
Theory [27], Valente’s [28] social network thresholds
model calls for identification of champions within peer
networks that manage organizational agenda setting,
change, and evaluation of change (e.g., data collection,
evaluation, and feedback). Studies and meta-analyses
have also shown that both the influence of trusted others
in one’s personal network and having access and expos-
ure to external information are important influences on
rates of adoption of innovative practices [29-32].
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This study found relatively few direct crossover con-
tacts between system leaders in the two study condi-
tions, suggesting that the integrity of the RCT was not
compromised by the existence of overlapping influence
networks. Only six individuals had direct (first order)
steps with individuals in the other condition, and the re-
lationships among these six individuals appeared to be
unrelated to the stage of implementation of MTFC in
their respective counties. However, there are many more
indirect connections between the two study conditions
indicating potential threats to the internal validity of
the study due to communication between and possible
influence of system leaders on each other through third-
party actors. In fact, system leaders of child public service
systems have much in common in terms of the complex
and multifaceted issues and problems that they routinely
deal with, and it is not surprising that they go to each
other for advice and support. Therefore, in this random-
ized trial as in others, the potential for contamination
through cross condition network ties is a clear concern
when grouping of contrasting conditions occurs within
contexts that are in close social proximity of each other
(e.g., in classrooms within the same schools, therapists
in the same mental health clinics, professional relation-
ships in social service settings). Such threats to internal
consistency are real and should be considered and mea-
sured as part of these trials.

There were very few direct ties in this study across
condition and only a modest number of second degree
ties. Most of the potential for crossover effects in the
present study would have happened through third-party
actors, who were not affiliated with a specific county.
For example, one of the most popular connections be-
tween the two implementation strategy conditions was
an actor within CiMH. This finding is not surprising as
one of the roles of CiMH is to provide information to all
counties regarding best practices. These results indicate
that when conducting RCTs in which the county is the
unit of randomization, specific instructions to non-
county agency leaders that specify limiting communica-
tion of treatment practices across conditions will im-
prove the integrity of the study design. However, this
recommendation should be interpreted with caution
given the real-world requirements of these third-party
agencies. If a particular practice is working in an imple-
mentation strategy condition, it may be unethical to
withhold information regarding this practice from non-
treatment counties simply to adhere to randomization
procedures of research. In this particular implementa-
tion trial, the issue of limiting information through
CiMH communications did not raise ethical issues be-
cause the remaining counties were provided with the
standard implementation model and the same evidence-
based intervention.
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In the current study, there is no evidence to suggest
that the observed crossover had direct effects on the
study results. In fact, if the results from the main study
indicate that there are differences in outcomes from the
CDT and standard implementation conditions, the con-
cerns about internal validity threats will be obviated.
However, the results of this study also show that the ran-
domized trial protocol disrupted some of the naturally
occurring influence networks in the standard condition,
at least with regard to CiMH. Also, most of the study
participants and the organizations they represent had in-
direct steps to organizations in the opposite condition.
In particular, 104 (75.9%) of the participants were con-
nected to a participant and organization in the opposite
condition in less than four degrees of separation. These
connections occurred through individuals or organiza-
tions not part of the study. As these non-study network
members serve as important sources of information and
advice [33], and as this information and advice appears
to be associated with implementation outcomes [8], the
exclusion of this segment of the social networks of either
implementation strategy condition creates the potential
for attenuating the effect of the implementation strategy
by limiting existing network influences.

In the context of this particular study, the role of this
potential confounder is illustrated by the results from
the post hoc analyses showing significant differences in
the network segments of individuals and organizations
that were randomized into the two implementation strat-
egy conditions. The network of the counties in the CDT
condition had fewer components (one versus five), exhib-
ited greater size and density, and significantly greater be-
tweenness centrality than the network in the standard
condition. These results confirm, as we had hypothesized,
that there was more cohesion and connectivity among
members of the CDT condition than among members in
the standard condition. This result is consistent with one
of the six core processes of the CDT model, which is the
use of Peer-to-Peer exchange and support to promote en-
gagement, commitment, and learning by a group of sites,
and encourage cross-fertilization of ideas [11]. As the
CDT counties had participated in two CDT meetings prior
to data collection, these results suggest that the interven-
tion was successful in creating or strengthening network
steps among counties engaged in the shared goal of imple-
menting MTEC. Furthermore, network size and centrality
were found to be significant independent predictors of im-
plementation stage in an earlier study of this cohort [8].
Inasmuch as one of the aims of the CDT intervention
is to foster the development of influence networks for
the purpose of facilitating EBP implementation, and
that such networks are associated with the pace of im-
plementation, it becomes particularly important to
take into consideration in both design and analysis the
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roles of influence networks that are not directly involved
in the RCT but which nevertheless may influence the
study outcomes.

There are several limitations to our study that deserve
mention. First, this investigation was conducted during
the initial stage of EBP implementation with a small
number of counties. Although our findings suggest that
there will be changes in patterns and processes of imple-
mentation over time, we were primarily interested in
examining networks at the initial stages of the imple-
mentation process. Second, systems leaders who partici-
pated in interviews at this stage of the CAL-40 Study
represent almost all of the first cohort, and while this
cohort was created to match the population of systems
leaders participating in other cohorts, they may not rep-
resent the broader population of systems leaders en-
gaged in child and adolescent mental health services
across the country. Thus, the results obtained thus far
may not generalize to systems outside of California.
Third, the 176-member network was constructed based
on information from 38 interviewees who were not
asked to provide information on sociodemographic and
occupational characteristics on those they nominated. In
this context, we do not need responses from all 176
members to create the network of linkages between or-
ganizations. Our networks, however, are limited in their
capacity to show bi-directionality of ties, as most nodes
were not interviewed and so linkages are only estab-
lished by the 38 interviewees. There may be a large
number of linkages among the nominated-and-not-inter-
viewed nodes which are missed. Inclusion of these miss-
ing linkages, however, would only serve to shorten the
number of steps between particular organizations; hence
our network is a conservative one, with respect to diffusion
across conditions. Consequently, we lacked individual-level
measures on the nodes who were not directly interviewed,
thereby limiting our statistical power to examine the influ-
ence of such characteristics as predictors of network struc-
ture. Further, although it was beyond the scope of this
study, understanding of the nature and content of relations
between the individuals belonging to these networks might
have been facilitated by the qualitative information ob-
tained from the semi-structured interviews. Use of qualita-
tive information in this manner in future research on the
role of influence networks in evidence-based practice im-
plementation is recommended. Finally, network size and
structure may have been influenced by factors such as the
number of participants in each county and leadership
role (Director, Associate Director, Program Manager).
Although we found no difference in the presence of such
factors across experimental condition, future studies utiliz-
ing RCT designs may wish to examine their potential in-
fluence in understanding group differences in social
network size and structure.
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Conclusions

Despite these limitations, the results of this study suggest
that the integrity of the RCT in this instance was not com-
promised by influence networks of study participants.
Nevertheless, RCT designs should take into account the
fact that influence networks that are associated with im-
plementation outcomes extend beyond boundaries estab-
lished by randomization process.

Additional files

Additional file 1: Semi-Structured Interview Guide for Agency Directors.

Additional file 2: Social Network and EBP Implementation
Web-Based Survey.

Competing interests
PC is a partner in Treatment Foster Care Consultants, Inc,, a company that
provides consultation to systems and agencies wishing to implement MTFC.

Authors’ contributions

LAP is the principal investigator of the Social Network Study. He collected
the qualitative data, supervised the analysis of the qualitative data and
collection and analysis of the survey data, and contributed substantially to
the writing of the manuscript. IWH, ER, and CHB contributed substantially to
data analysis and the writing of the manuscript. PC is the principal
investigator of the parent study randomized trial that forms the basis for this
study and contributed to the conceptualization, design and writing of the
manuscript. All authors read and approved the final manuscript.

Acknowledgements

This study was funded through grants from the William T. Grant Foundation
(Grant No. 9493: L. Palinkas, PI), National Institute of Mental Health (P30-
MHO074678: J. Landsverk, Pl, P30DA023920: P. Chamberlain, Pl and
ROTMHO07658: P. Chamberlain, Pl), and National Institute on Drug Abuse (P30
DA027828-01-A1: C. Hendricks Brown, PI).

Author details

'School of Social Work, University of Southern California, Los Angeles, CA,
USA. 2Departmem of Social Welfare, Luskin School of Public Affairs, University
of California, Los Angeles, Los Angeles, CA, USA. *Department of Psychiatry
and Behavioral Sciences, Feinberg School of Medicine, Northwestern
University, Chicago, IL, USA. *“Department of Preventive Medicine, Keck
School of Medicine, University of Southern California, Los Angeles, CA, USA.
*Oregon Social Learning Center, Eugene, OR, USA.

Received: 1 April 2013 Accepted: 16 October 2013
Published: 14 November 2013

References

1. Berwick D: The science of improvement. JAMA 2008, 299(10):1182.

2. Glasgow RE, Magid D, Beck A, Ritzwoller D, Estabrooks P: Practical clinical
trials for translating research to practice: Design and measurement
recommendations. Med Care 2005, 43(6):551-557.

3. Proctor E, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B:
Implementation research in mental health services: An emerging science
with conceptual, methodological, and training challenges. Adm Pol Ment
Hith 2009, 36:24-34.

4. Landsverk J, Brown CH, Chamberlain P, Palinkas LA, Horwitz SM: Design and
analysis in dissemination and implementation research. In Dissemination
and implementation research in health: Translating science to practice. Edited
by Brownson RC, Colditz GA, Proctor EK. New York: Oxford University Press;
2012:225-260.

5. Landsverk J, Brown C, Rolls Reutz J, Palinkas L, Horwitz S: Design
elements in implementation research: A structured review of child
welfare and child mental health studies. Adm Pol Ment Hith 2011,
38:54-63.

22.
23.
24,
25.

26.

27.

28.

29.

30.

Page 10 of 11

Chamberlain P, Saldana L, Brown CH, Leve LD: Implementation of
MTFC in California: A randomized trial of an evidence-based practice.
In Empirically Supported Interventions for Community and Organizational
Change. Edited by Roberts-DeGennaro M, Fogel SJ. Inc: Lyceum

Books; 2010.

Chamberlain P, Brown CH, Saldana L, Reid J, Wang W, Marsenich L, Sosna T,
Padgett C, Bouwman G: Engaging and recruiting counties in an
experiment on implementing evidence-based practice in California. Adm
Pol Ment Hith 2008, 35:250-260.

Palinkas LA, Holloway IW, Rice E, Fuentes D, Wu Q, Chamberlain P: Social
networks and implementation of evidence-based practices in public
youth-serving systems: a mixed methods study. Implement Sci 2011,
6:113.

Wang W, Saldana L, Brown CH, Chamberlain P: Factors that influenced
county system leaders to implement an evidence-based program: A
baseline survey within a randomized controlled trial. Implement Sci 2010,
5:72.

Chamberlain P, Leve LD, Degarmo DS: Multidimensional treatment foster
care for girls in the juvenile justice system: 2-year follow-up of a ran-
domized clinical trial. J Consult Clin Psychol 2007, 75:187-193.

Sosna T, Marsenich L: Community Development Team Model: Supporting the
Model Adherent Implementation of Programs and Practices. Sacramento:
California Institute of Mental Health; 2006. http://www.cimh.org/sites/main/
files/file-attachments/cdt_report_0.pdf.

Saldana L, Chamberlain P: Supporting implementation: The role of
community development teams to build infrastructure. Am J Community
Psychol 2012, 50:334-345.

Chamberlain P, Brown CH, Saldana L: Observational measure of
implementation progress in community based settings: The
stages of implementation completion (SIC). Implement Sci 2011,
6:116.

Saldana L, Chamberlain P, Wang W, Brown CH: Predicting program start-
up using the stages of implementation measure. Adm Pol Ment Hith 2012,
39:419-425.

Rice ER, Holloway IW, Barman-Adhikari A, Fuentes D, Brown CH, Palinkas LA:
A mixed methods approach to network data collection. Field Methods
2013.in press.

Valente TW, Chou CP, Pentz MA: Community coalitions as a system:
Effects of network change and adoption of evidence-based substance
abuse prevention. Am J Public Health 2007, 97:380-886.

Valente TW, Pumpuang P: Identifying opinion leaders to promote
behavior change. Health Educ Behav 2007, 34:881-896.

Borgotti SP: NetDraw: Graph Visualization Software. Cambridge, MA: Analytic
Technologies; 2002.

Freeman LC: Visualizing social networks. J Social Structure 2000, 4.

Borgatti SP, Everett MG, Freeman LC: Ucinet for Windows: Software for Social
Network Analysis. Cambridge, MA: Analytic Technologies; 2002.

Freeman LC: Centrality in social networks: | Conceptual clarification. Soc
Networks 1979, 1:215-239.

SAS Institute Inc: SAS/STAT® 9.2. Cary, NC: SAS Institute Inc; 2008.

Milgram S: The small world problem. Psychology Today 1967, 2(1):60-67.
Rogers EM: Diffusion of innovations (5th Ed). New York: Free Press; 2003.
Palinkas LA, Allred CA, Landsverk J: Models of research-operational collab-
oration for behavioral health in space. Aviat Space Environ Med 2005,
76(Suppl 6):B52-60.

Brekke JS, EIl K, Palinkas LA: Translational science at the National Institutes
of Mental Health: Can Social Work take its rightful place? Res Soc Work
Pract 2007, 17:123-133.

Bandura A: Social foundations of thought and action: A social cognitive
theory. Prentice Hall: Englewood Cliffs, NJ; 1986.

Valente TW: Network models in the diffusion of innovations. Creskill, NJ:
Hampton Press; 1995.

Jung DI, Chow C, Wu A: The role of transformational leadership in
enhancing organizational innovation: Hypotheses and some preliminary
findings. Leadership Q 2003, 14:525-544.

Valente TW, Davis RL: Accelerating the diffusion of innovations using
opinion leaders. Ann Am Acad Pol Soc Sci 1999, 566:55-67.

Valente TW, Hoffman BR, Rin-Olson A, Lichtman K, Johnson CA: The effects
of a social network method for group assignment strategies on peer led
tobacco prevention programs in schools. Am J Public Health 2003,
93:1837-1843.


http://www.biomedcentral.com/content/supplementary/1748-5908-8-133-S1.docx
http://www.biomedcentral.com/content/supplementary/1748-5908-8-133-S2.doc
http://www.cimh.org/sites/main/files/file-attachments/cdt_report_0.pdf
http://www.cimh.org/sites/main/files/file-attachments/cdt_report_0.pdf

Palinkas et al. Implementation Science 2013, 8:133 Page 11 of 11
http://www.implementationscience.com/content/8/1/133

32. Valente TW: Opinion leader intervention in social networks can change HIV
risk behavior in high risk communities. Brit Med J 2006, 333:1082-1083.

33. Palinkas LA, Fuentes D, Finno M, Garcia AR, Holloway I, Chamberlain P:
Inter-organizational collaboration in the implementation of evidence-
based practices in public agencies serving abused and neglected youth.
Adm Pol Ment Hith 2012. Aug 11, epub ahead of print, doi:10.1007/510488-
012-0437-5.

doi:10.1186/1748-5908-8-133

Cite this article as: Palinkas et al.: Influence network linkages across
implementation strategy conditions in a randomized controlled trial of
two strategies for scaling up evidence-based practices in public youth-
serving systems. Implementation Science 2013 8:133.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central




	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Setting
	Study sample
	Data collection
	Data analysis

	Results
	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


