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Abstract

Background The evidence-based Collaborative Chronic Care Model (CCM), developed to help structure care for
chronic health conditions, comprises six elements: work role redesign, patient self-management support, provider
decision support, clinical information systems, linkages to community resources, and organizational/leadership sup-
port. As the CCM is increasingly implemented in real-world settings, there is heightened interest in understanding
specific influences upon implementation. Therefore, guided by the Integrated Promoting Action on Research Imple-
mentation in Health Services (i-PARIHS) framework, we (i) identified innovation-, recipient-, context-, and facilitation-
related influences on CCM implementation and (ii) assessed the influences' relationship to each CCM element’s
implementation.

Methods Using semi-structured interviews, we examined interdisciplinary behavioral health providers’ experiences
at nine VA medical centers that implemented the CCM. We used i-PARIHS constructs as a priori codes for directed
content analysis, then analyzed the data for cross-coding by CCM element and i-PARIHS construct.

Results Participants (31 providers) perceived the CCM innovation as enabling comprehensive care but challenging
to coordinate with existing structures/procedures. As recipients, participants recounted not always having the author-
ity to design CCM-consistent care processes. They perceived local leadership support to be indispensable to imple-
mentation success and difficult to garner when CCM implementation distracted from other organizational priorities.
They found implementation facilitation helpful for keeping implementation on track. We identified key themes at

the intersection of i-PARIHS constructs and core CCM elements, including (i) the CCM being an innovation that offers
a formal structure to stepping down care intensity for patients to encourage their self-management, (i) recipients
accessing their multidisciplinary colleagues’ expertise for provider decision support, (iii) relationships with external
services in the community (e.g., homelessness programs) being a helpful context for providing comprehensive care,
and (iv) facilitators helping to redesign specific interdisciplinary team member roles.

Conclusions Future CCM implementation would benefit from (i) facilitating strategic development of support-
ive maintenance plans for patients’self-management, (i) collocating multidisciplinary staff (on-site or virtually) to
enhance provider decision support, (iii) keeping information on available community resources up to date, and
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(iv) making clearer the explicit CCM-consistent care processes that work roles can be designed around. This work
can inform concrete tailoring of implementation efforts to focus on the more challenging CCM elements, which
is crucial to better account for multiple influences that vary across diverse care settings in which the CCM is being

implemented.

Keywords Collaborative care, i-PARIHS framework, Mental health, Interdisciplinary care, Qualitative research,

Collaborative Chronic Care Model (CCM)

Contributions to the literature

0

We examined how implementing each core element of
the evidence-based Collaborative Chronic Care Model
(CCM) is influenced by various characteristics of the
setting and individuals involved, attributes of the CCM,
and strategies used to promote the CCM’s uptake.

This work demonstrates a systematic process for
devising specific implementation plans that target the
CCM’s core elements that are more challenging to
implement than others.

Such element-specific plans are especially crucial
when the CCM is being implemented in low-resource
settings that call for careful prioritization in how
available resources are allocated for implementing dif-
ferent CCM elements that are more or less feasible to
focus on.

0

0

Background

Numerous effectiveness trials have found the Collabora-
tive Chronic Care Model (CCM) to be useful in structur-
ing mental health care to be anticipatory, coordinated,
and patient-centered [1-3]. The CCM consists of six core
elements: work role redesign, patient self-management
support, provider decision support, clinical information
systems, linkages to community resources, and organi-
zational/leadership support [4—6]. Table 1 describes and
provides examples of each CCM element. These elements
are meant to be flexibly implemented according to local
needs, capabilities, and priorities [2]. Thus, as the CCM
is being increasingly implemented in real-world settings,
of heightened interest to the field is how implementation
is influenced by characteristics of the setting, attributes
of the CCM, and strategies used to promote the uptake
of the CCM.

Understanding these influences can enable CCM
implementation efforts to be tailored to account for set-
ting-specific needs, thereby enhancing the likelihood of
successful CCM uptake within real-world settings. Suc-
cessful implementation, according to the Integrated Pro-
moting Action on Research Implementation in Health
Services (i-PARIHS) framework, “results from the facili-
tation of an innovation with the intended recipients of

implementation in their local, organizational, and health
system contexts” [8]. Applied to CCM implementation,
i-PARIHS provides an organizing framework through
which to consider influences upon specific implemen-
tation efforts. Namely, the influences can be identified
as belonging to one or more of i-PARIHS four con-
structs: (i) the innovation being implemented, (ii) the
recipients of the implementation effort, (iii) the local,
organizational, and health system context in which the
implementation is carried out, and (iv) the facilitation of
the implementation.

We recently conducted an i-PARIHS-guided rand-
omized trial that examined the effectiveness of imple-
mentation facilitation in establishing the CCM within
outpatient general mental health care clinics at nine
United States Department of Veterans Affairs (VA) medi-
cal centers [9]. Implementation facilitation is a multifac-
eted strategy of interactive problem solving and support
[10]; for our trial, implementation facilitation included
a study-funded external facilitator who brought content
and process improvement expertise to each implemen-
tation site and worked closely with a site-funded inter-
nal facilitator, who offered the knowledge of the site’s
organizational culture and existing procedures [11].
Three study team members served as the external facili-
tator for three sites each, and the internal facilitator for
each site was an employee who had at least some quality
improvement experience and was identified by the men-
tal health service director at the site. We chose i-PARIHS
as the guiding framework because it specifically identifies
facilitation as the “active ingredient” that leads to suc-
cessful implementation [8]. The trial evaluation included
a qualitative component in which we conducted semi-
structured interviews with outpatient mental health
providers at the nine sites. The interviews were focused
on questions about the providers’ experiences with each
of the CCM elements, and we have previously reported
results from these interviews for the extent to which
CCM elements were existent pre-implementation [12]
and changed by the implementation effort [7]. Neither
the CCM element-specific interview data nor the pro-
viders’ responses to additional questions about general
enablers of and barriers to implementation, however,
have yet been examined in terms of (i) innovation-,
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recipient-, context-, and facilitation-related influences on
CCM implementation and (ii) how these four i-PARIHS
constructs relate to each core CCM element. i-PARIHS
guided our facilitation-based approach of implementing
the CCM, and was part of our a priori plan for evaluat-
ing the implementation effort across the i-PARIHS con-
structs of innovation, recipient, context, and facilitation
[11]. Without understanding the ways in which specific
characteristics of these constructs relate to each core
CCM element, it is difficult to plan future CCM imple-
mentation and sustainment efforts that are tailored to
focus particularly on elements that were previously dif-
ficult to implement.

To fill this critical gap, we carried out a secondary qual-
itative analysis of provider interview data using i-PARIHS
as the analytical framework to explore influences upon
implementation. We sought to answer the following two
research questions: (i) What are innovation-, recipient-,
context-, and facilitation-related influences upon CCM
implementation? (ii) How do these influences relate to
the implementation of each core CCM element? In this
paper, we describe our qualitative analytical approach,
then share our findings regarding provider perceptions
and experiences of CCM implementation as viewed
through the i-PARIHS lens. We discuss implications of
our findings for how future CCM implementation efforts
can take innovation-, recipient-, context-, and facilita-
tion-related influences into consideration, particularly
for establishing care processes that align to specific core
elements of the CCM. To this end, we include in our dis-
cussion a proposed four-step approach for core CCM ele-
ment- and i-PARIHS construct-specific implementation
planning.

Methods

The study was reviewed and approved by the VA Central
Institutional Review Board. Details regarding the proce-
dures undertaken for the overall CCM implementation
trial, which serves as the context for this study, have been
previously published [9, 11]. Similarly, details regarding
data collection for the semi-structured provider inter-
views have also been previously published [7]. We thus
provide below only a brief overview of the steps that we
took for data collection, then describe in further detail
the steps that we took for conducting i-PARIHS-guided
data analysis. Additional file 1 provides the Consolidated
Criteria for Reporting Qualitative Research (COREQ)
Checklist [13] that we consulted in reporting our work.

Study population

We targeted all outpatient mental health providers who
took part in the CCM implementation trial at the nine
VA medical centers. Their disciplines included nursing,
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psychiatry, psychology, social work, and vocational reha-
bilitation. Per i-PARIHS, these providers (rather than
their patients) were the recipients of CCM implemen-
tation, since their adoption of CCM (at the level of the
outpatient mental health team) was the goal of imple-
mentation. We also included administrative support staff,
since VA’s official guidance for staffing CCM teams con-
siders administrative support staff as a part of the team,
expecting them to play a critical role in ensuring that
record/document management and other administrative
team tasks are expertly covered. These administrative
support staff are often the very first CCM team member
who patients interact with when seeking care, and they
are responsible for scheduling patients’ appointments
and spearheading other important patient-facing tasks.

Data collection

We recruited participants via email, sending up to three
emails per potential participant. We gained access to
email addresses of potential participants through men-
tal health service leadership at each site, and the poten-
tial participants’ decisions whether to participate were
not shared with their leadership. Each interview lasted
between 30 and 60 min, and used a team-developed
interview guide [7] focused on the extent to which the
participant perceived elements of the CCM to have
been implemented at their site. Interview questions also
inquired about the participant’s experiences with the
CCM and their perceived barriers and enablers influ-
encing CCM implementation, as well as about whether
they attributed care process changes to the implementa-
tion effort. Interviews were digitally recorded and pro-
fessionally transcribed verbatim in all but two cases, in
which per the participant’s preference, detailed notes
were taken instead of recording. In each of these cases, to
help ensure the accuracy of the data collected, there was
a dedicated notetaker present in addition to the inter-
viewer. Following the interview, the pair reviewed the
notes together and drew on both of their recollections of
the interview to make any needed edits to the notes. All
the interviewers and notetakers were experienced quali-
tative researchers with expertise in proper and rigorous
use of notes for interview-based studies [14, 15].

Data analysis

Interview data were coded using a directed content
analysis approach [16], utilizing an i-PARIHS-informed
codebook [17]. We selected and refined codes from the
codebook to group and eliminate sub-constructs that
were difficult to distinguish from one another in this con-
text and less directly relevant, respectively, regarding our
specific CCM implementation effort.
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Coding was conducted independently by KD and ]S,
and discrepancies were resolved through consensus dis-
cussions. Key themes based on the data, as well as their
associated examples, were summarized into a structured
template for each of the four constructs (Additional
file 2). Specifically:

« BK, JS, and KD independently reviewed the data for
the four constructs.

« JS and BK served as analysts for creating summaries
for each construct, and each reviewed and discussed
the other’s work. KD then reviewed revised summa-
ries for all four constructs and met with JS and BK to
discuss and finalize them.

We used the completed summaries for each construct
to recapitulate our findings regarding the innovation-,
recipient-, context-, and facilitation-related themes
overall, which are presented in the Results section.

Data were also examined for cross-coding by CCM
element (coding available from our previous work [7])
and i-PARIHS construct. We first identified element-
construct pairs that were most prominent in the data
(e.g., data relating to both the CCM element of work role
redesign and the i-PARIHS construct of context), then
generated descriptive summaries of themes from these
cross-coded data (through independent reviews and
consensus-reaching discussions by JS, BK, and KD, simi-
lar to the analytical process described above for generat-
ing construct-level summaries). We held discussions to
agree on (i) which themes to report as being key, (ii) how
to structure their reporting (e.g., first by i-PARIHS con-
struct, then by prominent CCM elements per construct),
and (iii) implications of our findings. We also reviewed
the potential relevance of our findings to recommenda-
tions for CCM implementation that were put forth by our
team’s previous publications [7, 12].

Results

Participants included 31 interdisciplinary behavioral
health providers from the nine VA medical centers that
took part in the CCM implementation trial. The number
of participants from each medical center ranged from
one to five. As two of the nine sites had only one partici-
pant, assessment of within-site saturation was not feasi-
ble for those sites. We thus aggregated data across sites
rather than analyzing each site separately. The disciplines
represented by the participants included nursing (19%),
psychiatry (23%), psychology (16%), social work (23%),
and vocational rehabilitation (7%). The remaining 12%
of the participants included peer support specialists,

Page 5 of 16

addiction counselors, pharmacists, and administrative
support staff.

Table 2 provides examples of key themes that we found
at the intersection of i-PARIHS constructs and CCM
implementation, both for CCM implementation overall
and for core CCM elements. Table 3 provides support-
ing quotes for i-PARIHS construct-related themes for
CCM implementation overall. Further descriptions of
our findings below are arranged by the i-PARIHS con-
structs of innovation, recipients, context, and facilita-
tion (to address the first of our two research questions).
In each case, we begin with overall findings related to the
i-PARIHS constructs, before delving into CCM element-
specific findings. We also specify which themes were
more prominent for certain CCM elements than for oth-
ers, where appropriate (our second research question).

Innovation

Innovation-related themes overall

Participants perceived the CCM as an innovation that
enables providers to deliver more comprehensive care,
although it can be challenging to coordinate with already
existing structures/procedures and is mixed in terms
of meeting patient preferences. They felt that the CCM
empowers providers to better understand higher-level
care delivery system workings, and in turn, better navi-
gate the system to help meet patient needs.

To meet varying patient needs and to adapt to existing
procedures, some participants voiced the desire for more
flexibility in designing care processes that embody CCM
principles. On the other hand, other participants sug-
gested more clarity around what processes embody the
CCM (and therefore should be worked on).

Innovation-related themes by CCM element

The above innovation-related influences on CCM imple-
mentation were perceived by the providers to be relevant
to the implementation of specific core CCM elements.

Work role redesign Implementing the innovation was
viewed as better allowing multidisciplinary input on
discussing clinical cases, and also as bringing about
more efficient workflow for referrals. One participant
remarked:

There’s such a flow now established to where I know
exactly where [the referral] needs to go and who will
see the person. (Participant 701)

Patient  self-management  support Implementing
the innovation was considered to better empower
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patients with self-management skills, enabling them to
step down from a higher to a lower intensity of care
when clinically appropriate, and also to better assure
patients that the entire interdisciplinary team is avail-
able to provide support when needed. One participant
noted:

... I think that is a positive thing for a patient to
hear me [say] that -- okay, so this is [a] team who
knows [you]. Not only one person but this team
who knows [you] and if ['m] not there, [there is]
somebody else in that team who is already aware
of what [you’re] going through. (Participant 105)

Provider decision support Implementing the innova-
tion was perceived to enhance the frequency with which
cases are discussed among providers, and also to foster
a shared understanding of the expertise across different
disciplines that are available for providers to access. Fre-
quent team discussions and understanding of team mem-
bers’ strengths help with decision support within the
team, by enabling team members to have ready access to
and knowledge of each other’s expertise when they need
such expertise to make informed clinical decisions. One
participant mentioned:

I think that working together we were able to
really understand what each team member actu-
ally could do, what'’s in our tool bag. So we have an
amazing group of members and we each have our
own strengths. (Participant 805)

Clinical information systems Implementing the inno-
vation was seen as a useful reminder to more routinely
incorporate evidence-based care into their work, and also
as not yet making panel-based case management fully
possible. One participant recommended:

I would say that for people who do this in the
future, it is really important before they make any
kind of move, for people to figure out data on -- in
real life, how many patients does the clinic see,
how many patients does each provider see, how are
you going to do the teams before you do anything.
(Participant 102)

Establishing such a concrete registry of the team’s
patients is an important step towards tracking panel-
wide trends and outcomes to guide the team’s care
activities (e.g., to help decide which patients to focus
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team discussions and/or specialized treatment efforts
on). Such tracking is a key example of enacting the
CCM element of clinical information systems, as noted
in Table 1.

Organizational/leadership support Implementing the
innovation was thought to have met with reluctance
from leadership to rethink process changes already
underway (even if rethinking could lead to better align-
ment to the CCM), and have also met with limited
understanding by the providers regarding the extent to
which teams can design their own processes. One par-
ticipant expressed:

You know, I think part of it all was it was a bit of
an inadvertent set-up from the beginning because
of how some things were communicated from lead-
ership to us. When this first started to get put in
motion, it was presented as essentially the [CCM-
based] team as our team and we can do whatever
it is that we think we need to do to enhance services
within the clinic. And so we started trying to get as
creative as we could ... with a vast majority of the
ideas that we came up with, we were told to, at the
beginning, do whatever you want and then we pre-
sent something and then we were told no. (Partici-
pant 205)

Recipients

Recipient-related themes overall

Staff mentioned being knowledgeable about several
CCM principles, including patient self-management
skills, consults and coordination, focusing on patient
needs, and having a recovery focus. Team members
gained skills to adopt CCM principles through using
implementation materials (i.e., a CCM workbook [avail-
able upon request]). Staff at all sites mentioned that
interdisciplinary collaboration and communication on
the team had improved during their participation in this
project.

Another theme that we found was not strictly team
collaboration, but staff members identifying more as a
team working together and being cohesive to better meet
patient needs. There were three types of existing rel-
evant professional networks the recipients took part in,
including the network of staff within the CCM teams, the
network outside the CCM team but within the medical
center, and the community network outside the medi-
cal center and VA. Even with access to these networks,
changing the recipients’ practice norms was considered
challenging.
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Recipient-related themes by CCM element

The above recipient-related influences on CCM imple-
mentation were perceived by the providers to be relevant
to the implementation of specific core CCM elements.

Work role redesign Recipients redesigning work pro-
cesses to incorporate CCM elements into teams required
those teams to grow together and build trust to col-
laborate and help span boundaries across disciplines
through establishing synergistic roles. One participant
commented:

I think our biggest focus has been on ... our roles
within [the CCM team] from each discipline and
how we bring that together as a team. (Participant
510)

Also important was to leverage existing networks as
well as staff power, authority, and autonomy to lead
implementation efforts.

Patient self-management support Team members men-
tioned that patient treatment plans were more coordi-
nated because team members were aware of each other’s
treatment approaches. One participant mentioned:

We would enhance [a patient’s treatment plan]
as a team, or talk about something else that they
might be able to work on or something else we
might be able to add to their treatment progress.
(Participant 305)

Overall patient self-management was driven more
by patient needs. Some staff mentioned the need for
more time to work with complex patients to discuss
self-management or playing an active role in their own
treatment plans. Sites also had to explain to patients
that they were now being supported by a team ver-
sus an individual provider, which spanned existing
networks/boundaries.

Provider decision support Providers would seek sup-
port from their team members, as well as consulting
other providers or experts as needed (in accessing com-
munity resources, utilizing supports outside of the team
such as peer support, and/or managing co-existing health
conditions or medications). These tasks required bound-
ary spanning across roles within the team, and across
services within the organization. In addition, obtaining
decision support required teamwork and collaboration
as well as leveraging existing networks to gather the nec-
essary information to help make clinical decisions about
patients.

Page 9 of 16

Linkages to community resources Staff at several sites
mentioned that they were aware of clinicians on their
teams with knowledge about community resources. This
was especially the case around some disciplines such as
social work having more information about resources.
One participant remarked:

I had some ideas or thoughts on community
resources [to offer to patients] because the social
workers that I work with were well-versed in the
community, .... (Participant 104)

Resources could be shared via word of mouth in team
meetings or through pamphlets created within the team.

Organizational/leadership support Recipients lever-
aged their existing networks to access or engage lead-
ers in the work they were doing or changes they were
requesting. They sought leadership support for hiring
staff, allocating physical space to teams, changing pro-
ductivity expectations, or attending trainings. If issues
arose on teams spanning roles or silos in the organiza-
tion, they involved a middle manager or supervisor to
help overcome these challenges.

Context

Context-related themes overall

Participants perceived context to be relevant to CCM
implementation at the behavioral health service (local),
medical center (organizational), and regional/national
VA (health system) levels. At the behavioral health
service level, support for implementation from clinic
leadership was deemed essential, and participants felt
that CCM-based teams helped foster the relationship
between interdisciplinary providers. Along with need-
ing more time and resources for CCM, staff mentioned
two service management-related contextual factors that
affected their ability to implement CCM — having con-
trol over their own schedules to fit in team meetings
or CCM work, and having control over developing and
implementing the team’s work processes themselves.
At the medical center level, balancing implementa-
tion alongside other center-wide change initiatives, as
well as engaging other clinical services for care process
changes associated with implementation, were noted as
challenges.

At the regional/national VA level, participants shared
their views on how the CCM interacts with changing
policies regarding community care eligibility for vet-
erans, and how CCM implementation being a national
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recommendation served as an impetus for local imple-
mentation efforts.

Context-related themes by CCM element

The above context-related influences on CCM implemen-
tation were perceived by the providers to be relevant to
the implementation of specific core CCM elements.

Work role redesign The implementation context of
prevalent staff transitions (retiring or otherwise leav-
ing the clinic) was challenging, and the team’s role in the
intake process was dependent on existing adjacent site-
specific processes. One participant remarked:

We don’t have an intake clinic at our facility so ...

for the complex ones, we use our [CCM-based team]
essentially as a way to take care of the general men-
tal health needs for them so essentially doing that
initial visit or intake ... . (Participant 601)

Patient self-management support The implementa-
tion context of providers already having experience with
actively involving patients in their health care made it
easier to continue such practice under the CCM, and
experience with evidence-based therapies that explic-
itly involve self-management support was particularly
pertinent.

Provider decision support 'The implementation context of
providers being collocated supported timely and frequent
informal communication among them to collaborate on
care delivery, and the existing capability to assign additional
signers to patient notes in the electronic health record was
further used under the CCM. One participant mentioned:

I can be put down as an additional signer on the
note ... which probably wasn’t a practice that we had
before when we didn’t know who that other person
would have been to put down an additional signer.
(Participant 701)

Linkages to community resources The implementation
context of existing relationships with services outside VA
(e.g., homelessness programs) was considered important
to adequately provide comprehensive support for veter-
ans. One participant shared their networking efforts:

. we ... talked to different organizations ... like
a day care facility where [Veterans being treated
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within the team] could go and hang out with people
like themselves and ... have more interaction and
bonding. (Participant 704)

Organizational/leadership support The implementation
context of leadership not soliciting input from providers
and/or patients before requiring process changes was dif-
ficult to reconcile with the bottom-up design of processes
encouraged by CCM implementation, and some leader-
ship were not aware that their actions were not inclusive
of frontline perspectives. One participant commented:

They [leadership] say I want to support this ... so
there might be a strong feeling by management that
they support a change and they’ve made lots of good,
great meaningful changes. ... So I'm just concerned
that they believe they are doing their part, they're
not aware of where they’re impeding progress. (Par-
ticipant 504)

Facilitation

Facilitation-related themes overall

Participants shared their experiences with both the
external facilitator and the internal facilitator. Exter-
nal facilitators were viewed as knowledgeable, pleasant,
encouraging, and responsive. Participants noted that
external facilitators were helpful in guiding them through
CCM implementation, suggested ways to move forward,
set reasonable expectations, and learned team strengths
and weaknesses. External facilitators also kept teams on
course and were respectful of their time.

Regarding internal facilitators, participants referenced
the importance of the internal facilitator’s role in direct-
ing teams between meetings via email, providing sum-
maries, outlining action items, and tracking process
outcomes (e.g., caseload). Internal facilitators’ experience
with quality improvement and team/process skills was
seen as valuable (or seen as an issue when the skills were
not present).

Facilitation-related themes by CCM element

The above facilitation-related influences on CCM imple-
mentation were perceived by the providers to be relevant
to the implementation of specific core CCM elements.

Work role redesign  The external facilitators would pro-
vide information about the CCM, and provide feedback
on new processes the team would create (e.g., patient
intake procedures) and suggestions for ways the team
could improve those processes at the sites. The internal
facilitators were more hands-on, attending more team
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meetings, writing up new processes for the team, and
working with the team on defining specific team member
roles. At one site, participants noted that an important
part of the internal facilitator role was encouraging team
meeting attendance, as without such encouragement the
meetings could feature key staff absences. One quote rep-
resenting this theme was:

[The] internal facilitator was really the broker in
changing ... the process ... on how inpatient to out-
patient care transitions occur. The internal facili-
tator was the, kind of the negotiating glue [in] the
middle and had enough power to say, ‘Hey this is
what we need to do to move this forward. (Partici-
pant 702)

Patient self-management support There was only one
quote where a team member mentioned having discus-
sions with the internal facilitator about ways to stra-
tegically plan for supportive maintenance for patients
especially when they may reach maximum medical
improvement.

Clinical information systems Two team members at
one site mentioned working with both the external and
the internal facilitator on increasing shared caseloads and
creating shared panels across the team:

Part of the difficulty that we had was coming up
with shared caseloads, like getting more people to be
shared within our [team]. I know that we ... switched
over to this where they were consciously making
these decisions and putting them on our [team] so
that ... we would have more shared caseloads ... that
was part of some of the discussions that the external
facilitator was involved with ... and that is some-
thing that the internal facilitator continues to look
at. (Participant 907)

Organizational/leadership  support Staff  described
external facilitators as being cheerleaders and lending
weight to the project for leadership negotiations. One
staff member reported:

Our external facilitator was a really useful cata-
lyst, was able to read and see our actions in a more
appealing fashion to sell it to the leadership. (Par-
ticipant 905)

Two sites had team members who described the
external facilitator as playing a key role in bringing the
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importance of the project to the site and gaining lead-
ership support. One team felt they lost some trust with
an external facilitator regarding mishandling communi-
cation between the team and supervisors, which led to
team members feeling confused. Although many sites
experienced positive experiences with implementation
facilitation, other staff members noted that having an
internal facilitator from outside the mental health service
could make it difficult to engage mental health leadership
in supporting CCM-consistent care. In addition, an inter-
nal facilitator leaving the team resulted in:

... the team feeling rudderless because they know
where we want to go but didn’t get much wind in
our sails. The internal facilitator could energize
the team and get it going in the right direction.
(Participant 702)

Discussion

Findings highlight that the CCM as an innovation
empowers providers to help meet patient needs, yet
needs more clarity around how care processes can be
modified to embody CCM principles. The recipients
of the CCM implementation — in this case, clinicians
from several disciplines working together as part of a
frontline mental health care team — were familiar with
patient-centered and recovery-focused care approaches
that the CCM encourages, yet did not always have the
authority to redesign care processes to incorporate those
approaches. The organizational context included many
concurrent change initiatives, which made it challenging
to prioritize CCM implementation. Partially counterbal-
ancing this, an impetus for local implementation was the
health system context of CCM-based care being recom-
mended for outpatient general mental health services at
all VA medical centers nationally. External facilitators
were knowledgeable about CCM and were responsive to
sites’ inquiries, and internal facilitators’ quality improve-
ment expertise and team skills were deemed important
for implementation.

Several of the identified themes at the intersection of
i-PARIHS constructs and CCM elements are particu-
larly worth noting in light of the field’s established and
developing foci on related topics for CCM implemen-
tation. First, CCM team members viewed the CCM as
an innovation that offers a formal structure to support
stepping down care intensity for patients to encourage
their self-management. As self-management is consid-
ered fundamental to recovery-oriented approaches to
mental health care [18], promoting self-management is
being increasingly considered a central responsibility of
providers and health care systems [19]. Our finding sug-
gests that CCM implementation may help providers and
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systems carry out this responsibility, in turn contributing
to recovery-oriented care. To make this a reality, future
CCM implementation would benefit from facilitating
strategic development of supportive maintenance plans
for patients’ self-management. Plans may be for symptom
monitoring, relapse prevention, and coping strategies
[20-23], and self-management apps and other technol-
ogy-supported tools could better allow timely manage-
ment [23, 24] that aligns to the CCM’s goal of delivering
anticipatory, coordinated, and patient-centered care.

Second, we found that the recipients of CCM imple-
mentation (i.e., the CCM team members) were accessing
their multidisciplinary colleagues’ expertise for provider
decision support. Making informed clinical decisions
is essential to minimize treatment delays and overtreat-
ment, both of which can lead to inefficient use of care
resources [25-27]. This is problematic now more than
ever as health care costs continue to rise [28]. Given our
finding that CCM implementation helps facilitate provid-
ers’ regular access to expertise and experience beyond
their own, one example of this is to make available multi-
disciplinary staff (on-site or virtually) (e.g., teleintegrated
care [29]). The resulting enhanced provider decision sup-
port can be expected to help promote the appropriate
use of care resources and minimize incurring unneces-
sary health care costs. This expectation is supported by
our related work that found our CCM implementation
efforts to be associated with substantial cost savings [30],
while still little is known about the influence specifically
of improved CCM-facilitated provider decision support
on health care costs.

Third, we found that relationships with external ser-
vices in the community (e.g., homelessness programs)
were considered to be a helpful context for providing
comprehensive care. Services needed by individuals with
mental illness are often not limited to mental health care
and rather include a range of other health and social
supports that are essential for their well-being [31-33].
These supports may include housing, employment, or
legal services [34], which may be available within (e.g.,
[35, 36]) or outside of VA. Prior works have found care
coordinators and case managers to play a central role in
connecting individuals to these services outside of the
health care system [37, 38]. Especially given the CCM’s
goal of delivering coordinated care, future CCM imple-
mentation would benefit from keeping information on
available community resources up to date, to which CCM
team members can connect their patients. If a collection
of resources is to be created, then it is important to spec-
ify the details of how the collection would be regularly
updated and by whom, consistent with best practices for
process standardization [39]. Such specification is also
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related to defining CCM team member roles, as noted
below for the fourth theme discussed here.

Fourth, we found that facilitators helped redesign spe-
cific interdisciplinary team member roles. Even as inter-
disciplinary collaboration is being increasingly embraced
as leading to better outcomes [40, 41], such collaboration
is widely understood to be challenging [42]. Clarifying dif-
ferent disciplines’ respective roles is a particularly difficult
aspect of interdisciplinary collaboration [43], and trainings
and collaborative experiences of many health care profes-
sionals are only recently starting to be more interdiscipli-
nary [44]. Furthermore, in the case of CCM specifically,
the care model does not come with a set of pre-decided
exact care processes to be implemented; the core CCM
elements are principles to align to, rather than step-by-step
guides to follow. Principles are then implemented based
on specific local needs, resources, and priorities. Facilita-
tors may thus often face the need to moderate discussions
to establish not only role specifications but also care pro-
cesses around which the roles would be specified. Previous
works have described and/or assessed facilitator skills and
characteristics that are important for implementation [45,
46], and i-PARIHS envisions the activities of the facilitator
and the process of facilitation to be inherently flexible and
responsive to what the recipients need to implement the
innovation in their context [8]. However, as CCM imple-
mentation moves forward in multiple contexts (e.g., some
without availability of a trained facilitator), future CCM
implementation would benefit from making clearer (e.g.,
by clinic leadership with frontline input) the explicit CCM-
consistent care processes that work roles can be designed
around.

Informing concrete planning of CCM implementation

Our previous analyses of the trial’s interview data iden-
tified CCM elements that were existent pre-implemen-
tation [12] and the extent to which they were changed
by the implementation effort [7]. This follow-up study
illuminates ways in which specific characteristics of the
implementation’s innovation, recipients, context, and
facilitation contribute to barriers and enablers influ-
encing the implementation of each core CCM element.
Taken together with our previous findings, this work
can inform concrete planning of continued CCM imple-
mentation and sustainment efforts that are tailored to
focus particularly on CCM elements that were found
to be challenging to implement. Drawing additionally
on i-PARIHS’ published guidance regarding construct-
specific activities to focus on for implementation [8], the
planning can be further honed to specify the activities
that target the identified construct-specific influences on
challenging CCM elements.
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delivery of evidence-
based care through
the CCM.

implementation
activities: (i) problem
identification, (ii)
acquiring/appraising
evidence, (iii) baseline
context and boundary
assessment, and (iv)
stakeholder mapping.

Fig. 1 a A four-step approach for core Collaborative Chronic Care Model (CCM) element- and Integrated Promoting Action on Research
Implementation in Health Services (i-PARIHS) construct-specific implementation planning, guided by [8]'s i-PARIHS construct-specific recommended
activities. b An example of applying the four-step approach for core CCM element- and i-PARIHS construct-specific implementation planning

A four-step example of how this work enables such
concrete planning is illustrated in Fig. 1. Figure la out-
lines the four steps, which are to Step 1, note the core
CCM element that is challenging to implement; Step
2, identify i-PARIHS construct-specific influences on
the core CCM element; Step 3, turn to i-PARIHS’ con-
struct-specific recommended implementation activi-
ties; and Step 4, plan implementation based on Steps
1 through 3. Figure 1b shows an example of applying

the four-step approach to implementation planning.
Step 1, we note that we have previously found clini-
cal information systems to be a CCM element that
is neither prevalent at the sites pre-implementation
nor notably established through our implementation
effort that focused on all core CCM elements [7, 12].
Step 2, we confirm that the findings from this study
(Table 2) identify the innovation serving as a routine
reminder to deliver evidence-based care as an influence
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on the implementation of the CCM’s clinical informa-
tion systems element. Step 3, we turn to i-PARIHS
recommendations for innovation-related implemen-
tation activities [8], which are (i) problem identifica-
tion, (ii) acquiring/appraising evidence, (iii) baseline
context and boundary assessment, and (iv) stakeholder
mapping. Step 4, based on Steps 1 through 3 (i.e., in
planning for continued CCM implementation and sus-
tainment efforts at a site that focus on enhancing the
CCM’s clinical information systems element), we can
devise activities that (i) identify the extent to which
CCM implementation at the site currently emphasizes
how the CCM provides routine reminders to deliver
evidence-based care, (ii) share with the site available
evidence for the CCM’s support of evidence-based care,
(iii) assess the site’s gaps in evidence-based care that
the CCM can help address, and (iv) determine the site’s
stakeholders who would impact and/or be impacted by
the delivery of evidence-based care through the CCM.

Importantly, the process illustrated in Fig. 1 is applica-
ble to implementation efforts beyond those that are con-
ducting i-PARIHS-guided CCM implementation. For any
implementation effort that involves an innovation that is
defined by core elements and is conceptually guided by a
set of constructs relevant to implementation, the analytic
approach that this study took can be applied to devise
targeted implementation activities. These activities will
ideally focus on one or more relevant constructs that are
found to influence particular elements of the innovation
that require more attention than others.

Limitations

There are limitations to this work. First, the semi-
structured interviews did not explicitly ask partici-
pants about each i-PARIHS construct. The interviews
asked broader questions about participants’ experi-
ences with the CCM and their perceived barriers and
enablers influencing CCM implementation. This may
have prevented gathering data from each partici-
pant about every i-PARIHS construct. However, this
helped prevent the interview questions from lead-
ing the participants to consider constructs that oth-
erwise would not have been on their minds. Second,
this work is based on data from one multi-site CCM
implementation trial that was conducted within the
VA health care system. While further research is cer-
tainly needed to ascertain the applicability of both the
analytic approach and the findings to CCM implemen-
tation in other contexts, it is encouraging that chal-
lenges to implementing CCM elements are not unique
to VA [47, 48], and there thus exist opportunities for
construct- and element-specific implementation plan-
ning to benefit CCM implementation efforts outside
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of VA as well. Third, our proposed four-step approach
for core CCM element- and i-PARIHS construct-spe-
cific implementation planning has not yet been tested.
Our study team currently has underway a subsequent
funded i-PARIHS-guided CCM implementation trial
that is informed by the extent to which our previous
CCM implementation sites have been successfully
sustaining the core CCM elements within their inter-
disciplinary mental health care delivery. Our explicit
incorporation of construct-specific i-PARIHS recom-
mendations in planning the new trial’s implementation
will provide a strong opportunity to examine the util-
ity of construct- and element-specific implementation
activities. Fourth, there were two interviews for which,
by participant preference, detailed notes were taken
rather than audio-recording. For these interviews, we
helped ensure data accuracy by utilizing a designated
notetaker separate from the interviewer, as well as hav-
ing the interviewer and the notetaker collaboratively
finalize the notes through reflecting on both of their
recollections. Importantly, all the interviewers and
notetakers for the study were experienced qualitative
researchers well versed in appropriate notetaking prac-
tices for interview-based studies [14, 15].

Conclusions

As the evidence-based CCM is increasingly implemented
across diverse care settings, there are likely multiple ways
in which components of the innovation, recipients, con-
text, and facilitation, as defined by i-PARIHS, influence
the implementation of one or more of the CCM’s core
elements. Through co-analyzing the experiences and
perceptions of CCM implementation by both i-PARIHS’
established constructs and the CCM’s core elements, this
work enables examination of how the different constructs
influence the implementation of each CCM element. In
turn, it makes possible a systematic process by which to
devise i-PARIHS-guided construct-specific implementa-
tion plans that target the CCM’s core elements that are
more challenging to implement than others. The context-
informed specificity of such plans is especially crucial as
CCM is implemented in low-resource settings and for
those without equitable access to mental health care, so
that planned activities can methodically account for what
is more or less feasible within a particular implementa-
tion context.
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