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Abstract 

Background US Veterans are four times more likely to be diagnosed with chronic obstructive pulmonary disease 
(COPD) compared to the civilian population with no care model that consistently improves Veteran outcomes 
when scaled. COPD Coordinated Access to Reduce Exacerbations (CARE) is a care bundle intended to improve 
the delivery of evidence‑based practices to Veterans. To address challenges to scaling this program in the Veterans’ 
Health Administration (VA), the COPD CARE Academy (Academy), an implementation facilitation package comprised 
of five implementation strategies was designed and implemented.

Methods This evaluation utilized a mixed‑methods approach to assess the impact of the Academy’s implemen‑
tation strategies on the RE‑AIM framework implementation outcomes and the extent to which they were effec‑
tive at increasing clinicians’ perceived capability to implement COPD CARE. A survey was administered one week 
after Academy participation and a semi‑structured interview conducted 8 to 12 months later. Descriptive statistics 
were calculated for quantitative items and thematic analysis was used to analyze open‑ended items.

Results Thirty‑six clinicians from 13 VA medical centers (VAMCs) participated in the Academy in 2020 and 2021 
and 264 front‑line clinicians completed COPD CARE training. Adoption of the Academy was indicated by high rates 
of Academy session attendance (90%) and high utilization of Academy resources. Clinicians reported the Acad‑
emy to be acceptable and appropriate as an implementation package and clinicians from 92% of VAMCs reported 
long‑term utilization of Academy resources. Effectiveness of the Academy was represented by clinicians’ significant 
increases (p < 0.05) in their capability to complete ten implementation tasks after Academy participation.

Conclusions This evaluation found that the use of implementation facilitation paired with additional strategies 
enhanced the capacity of clinicians to implement COPD CARE. Future assessments are needed to explore post‑acad‑
emy resources that would help VAMCs to strategize localized approaches to overcome barriers.
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Contributions to the literature

• Research has shown that COPD interprofessional care 
programs improve patient functional status and reduce 
COPD-related hospitalizations. However, there are 
many barriers to implementing and scaling such ser-
vices across health systems.

• We found the use of an implementation facilitation 
package enhanced clinicians’ perceived capacity to suc-
cessfully implement an interprofessional service titled 
COPD CARE across medical centers simultaneously.

• These findings contribute to the growing literature 
documenting the use of implementation facilitation as 
an effective strategy to promote adoption of interpro-
fessional clinical services.

Background
Chronic obstructive pulmonary disease (COPD) is an 
irreversible, progressive, and debilitating respiratory ill-
ness characterized by airway inflammation and airflow 
limitation [1, 2]. It is the fourth leading cause of death 
and disability [3] and the third leading cause of hospitali-
zations in the US It is estimated that COPD will become 
the leading global cause of death by 2033 [4, 5]. The US 
Veteran population is especially vulnerable to COPD 
as Veterans are four times more likely to be diagnosed 
with it, more susceptible to its complications, and have 
a higher COPD mortality rate compared to the civilian 
population [6].

Although COPD is not fully reversible, it is treatable 
when evidence-based approaches to its management 
such as medication optimization, adherence review, 
inhaler technique, and symptomatic assessment are used 
[7]. While these best practices are well-established in the 
literature and clinical guidelines, it remains a challenge 
to embed these recommendations into routine primary 
care delivery models [8, 9]. As a result, only one-third 
of US patients with COPD receive evidence-based treat-
ment [9]. Barriers to implementing and scaling COPD 
evidence-based best practices include lack of informatics 
infrastructure, limited staffing and practitioner engage-
ment, and high workload [9, 10].

COPD care bundles, which combine multiple evidence-
based clinical interventions for COPD management into 
one service [11] have demonstrated positive patient out-
comes [12–20] Yet there is a need to better understand 
the best approaches to promote scale-up of COPD bun-
dles across multiple settings [15].

This evaluation explores whether a virtual implemen-
tation package, COPD Coordinated Access to Reduce 
Exacerbations (CARE) Academy (Academy), built 

capacity for implementing a COPD care bundle in the 
Veterans’ Health Administration (VA). The VA is the 
largest integrated health care system in the United States 
with 171 VA Medical Centers (VAMCs) with unique pro-
cesses, cultures, priorities, and geographic barriers that 
can make scaling best practices difficult.

Initial design of the Academy began in 2018 with the 
development of a clinical training program that was 
refined and tested across two VAMCs [16]. The program 
was found to have a positive impact on clinician confi-
dence and interprofessional collaboration; however, cli-
nicians reported they needed additional guidance and 
resources to overcome logistical barriers to implement-
ing COPD CARE [17]. Furthermore, a national imple-
mentation team, including experts in pharmacy and 
COPD management, recognized that different imple-
mentation strategies were needed to scale COPD CARE 
more rapidly.

To address these obstacles and promote effective ser-
vice reach, the national implementation team developed 
a more comprehensive implementation package over a 
12-month period with support from VA experts in Dis-
semination & Implementation (D&I) science [21]. The 
Academy is a 5-week virtual training program led by 
national COPD CARE experts who serve as external 
facilitators. It is comprised of five discrete implementa-
tion strategies [22] including implementation facilitation 
(IF) (Fig. 1), which is an interactive approach to address-
ing implementation challenges through forming support-
ive relationships [23]. The Academy provides facilitation 
through cohort-based learning by convening clinicians 
from multiple VAMCs working together to implement 
the COPD CARE bundle at their respective VAMCs. 
The Academy trains clinicians and provides them with 
resources to serve as internal facilitators and support 
implementation at their VAMCs. The external facilita-
tors are included to promote discussion and shared prob-
lem solving. Virtual discussions, guided implementation 
resources, informatics support, and clinical training sup-
port were integrated within the IF model (Fig. 1).

Evaluation conceptual framework
We applied the RE-AIM conceptual framework [24, 25] 
to measure the impact of the Academy on building capac-
ity for implementing COPD CARE. RE-AIM emphasizes 
translating evidence-based interventions into practice 
and has five domains and associated measures for exam-
ining an intervention’s reach (R), effectiveness (E), adop-
tion (A), implementation (I), and maintenance (M). 
RE-AIM was selected as a guiding framework to assess 
the Academy impact due to its inclusion of implementa-
tion outcomes in addition to effectiveness outcomes [24].
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The specific aims of this evaluation were to assess the 
impact of the Academy on clinicians’ capability to imple-
ment COPD CARE (effectiveness) and to assess the 
reach, adoption, implementation, and maintenance of the 
Academy as it relates to clinicians’ capability for imple-
mentation. Future evaluations are planned to examine 
more distal outcomes, such as the effect of the Academy 
on the implementation of COPD CARE as indicated by 
increased use of best practices and improvements in Vet-
eran care.

Methods
Design
This quality improvement evaluation utilized a mixed-
methods approach to obtain retrospective feedback from 
clinicians about their perceptions of the Academy and its 
impact on their capability to implement COPD CARE. 
This evaluation was determined not to meet the federal 
definition of research and qualified for a quality improve-
ment exemption.

Setting and sample
The Academy was implemented in two cohorts in Fall 
2020 and Spring 2021. Cohort one involved five Mid-
western VAMCs and Cohort two involved eight VAMCs 
from the West and East coasts and the Southwest. Two 
approaches were used to identify the VAMCs: [1] the 
Academy was promoted through a national VA web-
site known for promoting promising practices to VA 
leaders [26], and [2] program developers strategically 
engaged with Clinical Pharmacy Executives across the 
VA to identify VAMCs with a strong interest in the pro-
gram. VAMCs that agreed to participate were instructed 

to complete a pre-implementation workbook, which 
involved identifying implementation team members, 
including an implementation lead, responsible for guid-
ing the overall process at their site and a clinician lead 
responsible for conducting the front-line clinician 
training.

Data sources
Three primary data sources were used for this evaluation: 
[1] administrative records, [2] a survey, and [3] a semi-
structured interview and are described in Table 1.

Measures
Descriptions and data sources for each RE-AIM domain 
are detailed in Table 2.

Data analysis
Descriptive statistics were calculated for all quantitative 
survey items and thematic analysis was used to summa-
rize the qualitative open-ended items. To assess changes 
in self-reported capability, the non-parametric Wilcoxon 
signed-rank test was used for the 10 Likert scale items. 
No adjustments for repeated testing were made and an 
alpha level of 0.05 was used. IBM SPSS Statistics (Ver-
sion 28) [27] was used for the statistical analysis. For 
structured interview data, descriptive statistics were cal-
culated to summarize the eight Likert scale items and 
frequencies were calculated for the dichotomous yes/no 
items. An independent evaluator with no direct affilia-
tion to the VA conducted a thematic analysis of the open-
ended items separately, and a consensus of final themes 
was agreed on through group discussion with the project 
lead. The thematic analysis was conducted using NVivo 

Fig. 1 Core components of the Academy
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[28]. Initially, an inductive approach was taken using 
open coding. Survey and interview findings are presented 
within the RE-AIM framework to identify indicators of 

the RE-AIM effectiveness and implementation outcomes 
for each domain. We used the SQUIRE 2.0 reporting 
guidelines when writing this paper [29].

Table 1 Data source, description, and timeframe

Data source Description Timeframe

Administrative records • Information documented by the National COPD CARE team 
detailing the Academy process and clinical training

Data gathered throughout the evaluation period

Survey • 34‑item Qualtrics survey with five domains: [1] Academy 
participation, [2] perceptions of the Academy, [3] perceived 
capability to complete implementation tasks before and after 
Academy participation, [4] barriers to implementation, 
and [5] plans for implementation.
• Respondents were 16 clinicians who participated 
in the Academy
• Respondents represented 13 VAMCs

Data gathered 1 week after completing the 5‑week 
Academy

Semi‑structured interviews • 38‑question Interview to understand clinicians’ experiences 
applying Academy resources, with three domains: [1] utiliza‑
tion of the Academy and perceptions of Academy content, 
[2] acceptability of Academy content and delivery, and [3] 
experiences with COPD CARE implementation.
• Eight items used a 7‑point Likert scale to rate agreement 
with statements (i.e., 1 = very strongly agree to 7 = very 
strongly disagree)
• Interviewees were clinicians involved in COPD CARE imple‑
mentation,
• Twelve interviews were conducted — one per VAMC
• One VAMC did not participate in the semi‑structured 
interview
• Number of clinicians per interview ranged from 1 to 4
• Interviews lasted 60–75 min and were conducted 
over Microsoft  TeamsTM by trained VA pharmacy intern
• Interviews were recorded, auto‑transcribed, and reviewed 
for accuracy

Interviews conducted 8–12 months after completing 
the 5‑week Academy

Table 2 Description and data source for RE‑AIM domain measures

a The implementation dimension is different than the RE-AIM conceptualization and instead draws on Proctor Implementation Outcomes of acceptability and 
appropriateness

RE-AIM domain Domain operationalization Data source(s)

Reach • Number/type of clinicians who participated in the Academy
• Number of front‑line clinicians who were trained 
after the Academy

• Administrative records of:
o Implementation team members and,
o Front‑line clinician training completion

Effectiveness • Academy impact on clinicians’ self‑efficacy or perceived capa‑
bility in accomplishing implementation tasks [24].

• Survey items assessing perceived capability completing imple‑
mentation tasks before and after Academy participation.
o Scale of 1 = “not at all capable,” 5 = “moderately capable,” and 10 
= “highly capable”

Adoption • Proportion of clinicians that attended Academy sessions 
and used Academy resources

• Administrative program records of Academy completion,
• Survey items assessing session attendance and use of resources.
• Semi‑structured interview informed understanding of partici‑
pants’ reasons for participating in the Academy

Implementationa • Clinicians’ perceptions of the acceptability and appropriate‑
ness of the Academy as an implementation package
• Acceptability conceptualized as satisfaction with the Academy 
content and delivery approach
• Appropriateness of the Academy = clinician’s perceived fit, use‑
fulness, and practicality of the Academy with their VAMC [25].

• Survey items assessing Academy content and delivery approach, 
and relevance and usefulness of the Academy.
• Semi‑structured interviews offered specific examples of what 
clinicians valued about the Academy and ways it facilitated 
or hindered implementation

Maintenance • Clinicians continued use of Academy tools, resources, 
and information provided several months after participation

• Semi‑structured interview items about ongoing use of Academy 
tools and resources and plans for the next 6 months
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Results
The results are presented for each RE-AIM domain.

Reach
Thirty-six clinicians from 13 VAMCs participated in the 
Academy in Fall 2020 and Spring 2021. Across all 13 sites, 
264 front-line clinicians completed the COPD CARE cli-
nician training. This group included 130 pharmacists, 
117 nurses, and 17 other front-line clinicians (e.g., res-
piratory therapists).

Effectiveness
Sixteen clinicians who served as clinician leads and 
implementation leads from the 13 VAMCs responded 
to the survey. Thirteen (81%) respondents were Clinical 
Pharmacist Practitioners and three (19%) reported other 
professions (i.e., inpatient care med-surg Tele Nurse). 
Clinicians reported significant increases in their capabil-
ity to complete implementation efforts after participation 
in the Academy across ten items representing implemen-
tation tasks (p < 0.05) (Table 3).

Adoption
Over 90% of clinicians responding to the survey reported 
complete or nearly complete attendance at all five of the 
Academy weekly discussions. Clinicians from 12 (92%) 
VAMCs participated in the semi-structured interview; 
one VAMC declined the request for an interview. Inter-
viewed clinicians reported high utilization of Academy 
resources, with the workbooks being used by clinicians 
at all 12 (100%) VAMCs, followed by 11 (92%) VAMCs 
using the live virtual debrief meetings and the COPD 
CARE resources available through a shared network 

drive. Interview responses indicated that clinicians at 
three-fourths or more of VAMCs reported using the 
Academy weekly emails (83%), weekly YouTube videos 
(75%), and monthly post-Academy follow-up meetings 
(75%).

Implementation
Acceptability
Clinicians’ perceptions of the Academy content and 
delivery approach suggest they were satisfied with these 
aspects of the Academy [30]. Interview findings indicate 
that clinicians at all 12 (100%) sites viewed the Academy 
content to be complete and covering critical aspects of 
implementing the COPD CARE service and clinicians 
at 83% of VAMCs reported the approach to delivering 
Academy content was effective.

Clinicians reported that they valued the team-based 
support aspect of the Academy including the opportu-
nities to be part of the virtual discussions and a learn-
ing collaborative. Survey results indicated that nearly 
all clinicians (94%) found that learning from colleagues 
at other VAMCs during the Academy and attending the 
weekly live sessions (81%), were some of the most valu-
able aspects of the Academy.

The interviews corroborated the survey findings. 
Table 4 presents representative clinician quotes. Related 
to the Academy clinical training support, clinicians at 
about 75% of VAMCs viewed the clinical training content 
as helpful for preparing front-line clinicians to deliver 
COPD CARE. This was reiterated in the interviews with a 
clinician sharing that the clinical training content had far-
reaching beneficial effects on increasing clinician com-
fort and motivation to treat COPD (Table 4). Clinicians 

Table 3 Changes in clinician capability to complete implementation tasks before and after Academy participation

COPD chronic obstructive pulmonary disease, COPD CARE Chronic Obstructive Pulmonary Disease Coordinated Access to Reduce Exacerbations, CPRS Computerized 
Patient Record System

Implementation task Median range

Before 
Academy

After Academy Z p-value

Capability to gain support from leadership to initiate an interprofessional COPD CARE transi‑
tions program

5.0 8.5 2.953 0.003

Capability to coordinate the use of CPRS templates for COPD management 5.0 8.0 2.680 0.007

Capability to launch a COPD clinical training program 4.5 9.0 3.305 < 0.001

Capability to design a care transition patient referral process for COPD management 4.5 8.0 3.423 < 0.001

Capability to provide continued clinical updates for COPD management 5.0 8.0 3.192 0.001

Capability to form collaborations with services for COPD referrals 5.0 8.0 3.190 0.001

Capability to implement materials (e.g., COPD action plan) in clinic for COPD management 5.0 9.0 3.310 0.001

Capability to embed your profession within the COPD management team 5.0 8.0 3.078 0.002

Capability to launch the COPD CARE service at your facility 4.0 9.0 3.533 < 0.001

Capability to positively impact the lives of Veterans with COPD 5.0 10.0 3.195 0.001
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Table 4 Themes and representative quotes

Theme Quotes

RE-AIM domain — implementation
 Acceptability of COPD CARE Academy
  Opportunity to problem‑solve with other clinicians I really find the work groups, very invaluable to talk with other sites 

that are implementing to share ideas, there’s been a handful of folks 
from my implementation group that I actually had…one on one meetings 
with either because they had challenges or I had challenges.…So, I really 
feel like the networking and kind of the using those other person resources, 
has been one of the most helpful aspects of it [Academy]. (CL10)

  Clinical‑training support But I did think, …it was really helpful to have the clinical layout for how to 
teach it [COPD CARE Clinician training]. Because sometimes it’s hard to lay 
that out linearly from my own head. So,…I thought it was really helpful 
to have, like, the nursing training handbook and the pharmacist training 
handbook and have those things set out for you so that you can use it 
as a jump off point to teach. (CL18)

  Clinician training increased comfort in treating COPD I feel like for us the actual training modules for…the pharmacist…
was the most helpful because…COPD isn’t something that we’ve done 
with Med management ourselves at all. So it’s not something we had a lot 
of comfort with to begin with, so I think getting a lot of that background 
information was really good for us because I mean, we’re used to like doing 
the hypertension and the diabetes and things, and that’s kind of our com‑
fort zone, so getting more information to go past that I think was the most 
helpful. (IL13)

  Academy lacked sufficient clinical content […] I think it would have been helpful to have like an subject matter 
expert…like a pulmonologist, kind of walk us through…the PFTs [pulmo‑
nary function tests] like I still find it challenging to read some of the PFTs 
you know as a pharmacist, you know I know about the drugs, but reading 
the PFTs may be challenging…So, that…would be… great if we had, you 
know, a session. (CL1)

  Academy lacked sufficient guidance and resources for referral 
process

I know for us like one of our hiccups…is the Cadillac versus the Ford Model 
[COPD CARE referral model], and I felt like…I didn’t maybe have the best 
resources in doing it [setting up the referral model] ...That was maybe 
like a gap. So I don’t know if that…was lacking a little in that session 
or if there could have been more, maybe expanded on it or if we could 
have had a different session and invited the people that may be doing 
that [using the COPD CARE Referral tool]. But I just think…there could be 
room for improvement in those resources. (IL14)

 Appropriateness of COPD CARE Academy
  Step‑by‑step approach was appropriate There was a lot of infrastructure built into the [Academy] workbook, 

in a stepwise fashion. The steps are well thought out and made sense you 
know getting leadership support, making sure that we had the supplies 
on hand…I am an experienced supervisor, I’ve built a bunch of clinics 
before so the documentation [Academy workbook] of how to…build 
the clinics…was spot on….Especially if I was a new supervisor or…a front‑
line staff pharmacist, I would have a good idea of how to communicate 
that build. (IL3)

  Facilitated accountability […] the accountability of having…the weekly [Academy] sessions. …that 
accountability of hey, we should be moving along with this, it’s easy when‑
ever you are just given a workbook and said, okay implement this to just 
be like, oh, I’ll do it later, but when you have to check in each week and, say 
what your progress, is it puts a little bit more pressure to get it done right. 
(IL7)

  External implementation approach was motivating […] [National COPD CARE facilitator] has been really…supportive 
and encouraging…he [National COPD CARE facilitator] said…it doesn’t 
have to be perfect. Starting off, as long as you…do something and start 
something, and then grow it as you’re able to, I think that was very encour‑
aging and I think it motivated me … to just…start something within our 
health system, even though it may not be as robust or as… interdisciplinary 
as other sites. (IL2)
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shared how valuable it was to have the opportunity to 
problem-solve with clinicians from other VAMCs. How-
ever, clinicians also reported the Academy lacked suffi-
cient content in certain areas (e.g., exploring spirometry 
in greater depth, additional resources to describe the 
COPD CARE referral process, and additional informatics 
support) (Table 4).

Appropriateness
Clinicians at nearly 70% of VAMCs perceived the Acad-
emy to be critically important and clinicians at 75% 
of VAMCs reported having the necessary tools and 
resources to implement COPD CARE after Academy 
participation. Clinicians found the external IF approach 
to be appropriate. Participants felt supported, moti-
vated, and encouraged by the support from the national 
facilitator (Table  4). However, some clinicians reported 
challenges to Academy participation; describing ways 
in which the Academy may not have been perceived as 

suitable or practical as an implementation package for 
those VAMCs. For example, one clinician found that the 
weekly Academy topics were not always aligned with 
where their VAMC was in the implementation process 
(Table 4).

Maintenance
Clinicians from 92% of responding VAMCs reported 
long-term utilization of Academy resources and clini-
cians from 75% of VAMCs reported participating in the 
post-Academy meetings with other participants. The 
Academy had a lasting effect on sites, which was reflected 
in VAMC’s integration of the Academy into the site 
organizational structure. Several clinicians reported that 
their implementation teams continued to have regular 
communication after the Academy (Table  4). For many, 
the Academy served as a lasting resource. Clinicians 
reported long-term use of the training materials and 

Table 4 (continued)

Theme Quotes

  Academy topics not aligned with VAMC implementation phase […] the COPD CARE Academy was very prescriptive…week one to week 
six. Well, I may still have been working on tasks from week 2. But, you 
know, sometimes getting the right engagement and service involve‑
ment from these other folks, took several weeks to do…So…as we got 
to the later weeks of COPD CARE [Academy] where other sites were imple‑
menting kind of adjacent to the timing of the weekly schedule, our timeline 
was very, very different and so I think…it [Academy] became less and less 
applicable because it was on like Step six, and I’m still trying to get step two 
moving. (IL10)

  Academy content and informatics tools are pharmacist centric I think a lot of the focus [of COPD CARE Academy] as far as like the 
education goes was very pharmacist‑centric…There wasn’t so much 
about how the nurse is actually involved in the process and what they’re 
doing for follow‑up…and the pharmacist note template, it has a lot 
of detail in it …but the nursing template seemed a little bit sparse…I don’t 
think they [Nurses] had as much feel for what they should be doing as part 
of the process as well. (IL13)

RE-AIM domain — maintenance
 Continued COPD team communication after Academy completion I attended…the COPD or the gold conference. I did the virtual, so they have 

lots of good presentations and so each week since we started the COPD 
CARE launch in January, I’ve been sending weekly emails [to clinicians 
implementing COPD CARE at site] and just asking for questions and then 
trying to follow up with questions and things that we’re noticing. (IL7)

 Integration of Academy training into existing meetings […] we have a twice a year, education day and so our fall one was…I 
think it was half the day that was dedicated to COPD CARE so we all sat 
through the modules to get there and watch things together... (IL13)

 Long‑term use of Academy resources […] I think that the handout provided and all the videos were really well 
done. I think most of us here we’re kind of unfamiliar with COPD. And then, 
and then after going through it, again, I think the training was just 
was really good and the handouts, we still use we reference now has been 
a couple of months… (CL14)

 Benefit of monthly post‑Academy meetings I mean some of the information that’s been ongoing discussion in the com‑
munity working group has been more helpful, because a lot of the ques‑
tions my clinical pharmacists have were just like those higher level nuanced 
you know specific case questions like, some of the things we’ve been 
talking about as far as like steroids deprescribing or concomitant asthma 
diagnosis. (IL9)

CL clinician lead, IL implementation lead
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resources months after the Academy, suggesting its last-
ing effect and value (Table 4).

Discussion
Guided by the RE-AIM framework we evaluated the 
Academy’s impact on building capacity for implement-
ing COPD CARE, including clinicians’ perceived capa-
bility to implement COPD CARE. The use of IF as the 
overarching approach paired with additional strategies 
seemed to demonstrate positive outcomes across all 
RE-AIM domains. In this evaluation, we found that the 
fully-virtual, cohort-based IF approach was successful 
at building capacity for implementing COPD CARE at a 
large number of VAMCs simultaneously. This approach 
eliminates geographic and cost barriers to participation, 
increasing the reach of the Academy.

Interview findings suggested clinicians were commit-
ted to Academy participation and had a high degree of 
resource utilization, indicating successful adoption. A 
majority of clinicians were satisfied with the content 
and delivery approach and viewed the Academy as a 
useful and practical approach to implementing COPD 
CARE, which are indicative of successful implementa-
tion. These positive RE-AIM implementation outcomes 
likely contributed to the effectiveness of the Academy 
at increasing clinicians’ perceptions of their capability 
to implement COPD CARE. As clinicians embraced the 
Academy and participated in the virtual discussions with 
other VAMCs, they felt supported and their perceived 
capability to be successful at implementing COPD CARE 
increased. The linkage between the Academy’s strategies 
and increasing perceived capability or self-efficacy is sup-
ported by Bandura’s Social Cognitive Theory [31].

Findings from this evaluation add to the literature on 
the development of internal facilitators to build capacity 
for implementing best practices [23, 32, 33]. The Acad-
emy participants reported receiving the guidance and 
resources they needed to successfully implement, sug-
gesting that the external facilitators provided the nec-
essary knowledge and guidance for skill development 
[32]. The Academy supported relationship building and 
the creation of a supportive environment, which was 
reflected in clinicians’ reporting that they valued the 
opportunity to interact and problem solve with the exter-
nal facilitators as well as with other internal facilitators 
from other VAMCs who were implementing simultane-
ously. The Academy also provided training in COPD 
management and materials and support for clinicians to 
train their colleagues, which is a necessary support for 
internal facilitators in healthcare settings [33].

Our findings suggest that the Academy was success-
ful in enhancing clinician’s perceived capability to com-
plete implementation tasks, which likely contributed to 

minimizing barriers to implementing COPD best prac-
tices [9, 10]. To promote practitioner engagement and 
address limited staffing, the Academy provided training 
and resources for clinicians to engage with colleagues in 
other disciplines (e.g., nursing, respiratory therapy) and 
obtain their buy-in to collaborate on the implementation 
of COPD CARE. This is reflected in our finding that clini-
cians’ reported increased capability to gain support from 
leadership for COPD CARE and to form collaborations 
with other services after participation in the Academy. 
The development of such collaborations promotes shar-
ing of staffing responsibilities, addressing barriers related 
to limited staffing. The Academy also promoted the 
development of an informatics infrastructure through the 
provision of COPD CARE referral dashboards and clini-
cal note templates. Clinicians were guided through the 
process of initially installing informatics tools and were 
provided training materials to support them in training 
their clinician colleagues in the use and application of the 
informatics tools.

Despite the positive outcomes in our evaluation, some 
clinicians identified challenges to participating in the 
Academy and highlighted content or resources they 
perceived to be lacking, such as additional training and 
informatics support to improve patient referrals. Oppor-
tunities exist to explore this barrier and enhance the 
COPD CARE referral process.

There were some potential limitations to this evalua-
tion. First, clinicians assessed their pre-Academy capa-
bilities after Academy participation, which introduces the 
potential for bias. This was mitigated in part by discuss-
ing their perceptions of the Academy on their capabili-
ties during the interview. Second, some of the interviews 
involved multiple clinicians from a VAMC, which may 
have affected their willingness to openly share their expe-
riences with the Academy. To the extent possible, inter-
viewers made efforts to create a safe environment to 
facilitate honest feedback. Third, some clinicians did not 
participate in the interviews and important differences 
in their viewpoints may not have been captured in data 
collection. While there was variation in interview partici-
pants across VAMCs, the evaluation team ensured that at 
least one clinician who was designated as an implementa-
tion lead was involved in each interview. Future evalua-
tions will more carefully consider sampling approaches. 
A limitation of this evaluation is its sole focus on the 
front-line clinician perspective and not other stakehold-
ers’ (e.g., leadership, clinic managers) perspectives. Fur-
thermore, VAMCs engaged in this evaluation elected 
to implement COPD CARE, which may have increased 
clinician motivation to complete the Academy. Notably, 
these efforts to disseminate COPD CARE were made 
during a global pandemic, clinicians were not provided 
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with additional salary support or protected time for 
their implementation efforts, and national facilitation of 
the program relied heavily on part-time VA pharmacy 
interns.

Conclusions
Through this evaluation, we documented the impact the 
Academy had on enhancements to clinician perceptions 
of capability to implement successfully. We also identi-
fied potential areas of improvement for the Academy as 
an implementation package to support the scale-up of 
COPD CARE. These lessons learned are important to 
inform future Academy improvements as it is rolled out 
to additional VAMCs. This evaluation adds to the grow-
ing evidence base supporting the efforts to scale COPD 
CARE. It builds on a previous iteration of the implemen-
tation package focused solely on clinician training and 
paves the way for future evaluations to further examine 
the Academy’s impact and future iterations of post-Acad-
emy strategies.

Abbreviations
COPD  Chronic obstructive pulmonary disease
COPD CARE  Chronic Obstructive Pulmonary Disease Coordinated Access to 

Reduce Exacerbations
IF  Implementation facilitation
PFTs  Pulmonary function tests
VA  Veterans’ Health Administration
VAMC  Veterans’ Health Administration Medical Center

Acknowledgements
Not applicable.

Authors’ contributions
ECP supervised the project, data collection, and analysis, as well as drafted 
and revised the paper. MAM conducted the quantitative and qualitative 
analysis and was a major contributor in writing the manuscript. JTK, SDB, and 
ZZ collected quantitative and qualitative data and contributed to the writing 
and revisions of the paper. ECP, JTK, SDB, ZZ, SW, and MSM were involved in 
the implementation of the intervention. RHG provided dissemination and 
implementation science expertise to the evaluation and revised the paper. NJ 
provided expertise in qualitative analysis to the data analysis and presentation 
of findings and contributed to revisions of the paper. MAC, AMG, JAS, and CS 
provided critical feedback on the conceptualization of the analysis and pres‑
entation of the findings and contributed to revisions of the paper. SW, MSM, 
and HO provided guidance throughout the implementation and evaluation 
and contributed to revisions of the paper. All authors read and approved the 
final manuscript.

Funding
This study was supported by the US Department of Veterans Affairs Office 
of Rural Health and the Clinical Pharmacy Practice Office of the Pharmacy 
Benefits Management Service, through the Office of Rural Health’s Enterprise‑
Wide Initiative, PROG‑0000104, and the University of Wisconsin Institute for 
Clinical and Translational Research, which is supported by the Clinical and 
Translational Science Award (CTSA) program, the National Center for Advanc‑
ing Translational Sciences (NCATS), grant UL1TR002373 ‑ KL2TR002374.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This evaluation was determined not to meet the federal definition of research 
and qualified for a quality improvement exemption. Institutional Review Board 
(IRB) review was not required per the University of Wisconsin‑Madison IRB’s 
“QI/Program Evaluation Self‑Certification Tool.”

Consent for publication
Not applicable.

Competing interests
ECP declares the following potential competing interest: He has completed 
consulting work with AstraZeneca. All other authors (MAM, JTK, SDB, ZZ, CS, 
AMG, JAS, NJ, RHG, SW, MSM, HO, MAC) declare that they have no competing 
interests.

Author details
1 School of Pharmacy, University of Wisconsin – Madison, 77 Highland Avenue, 
Madison, WI 53705, USA. 2 William S. Middleton Veterans Affairs Hospital, 2500 
Overlook Terrace, Madison, WI 53705, USA. 3 Institute for Clinical and Trans‑
lational Research and School of Nursing, University of Wisconsin – Madison, 
4240 Health Sciences Learning Center, 750 Highland Avenue, Madison, WI 
53705, USA. 4 Zilber School of Public Health, University of Wisconsin – Milwau‑
kee, 1240 N 10th St, Milwaukee, WI 53205, USA. 5 Kansas City Veterans Affairs 
Medical Center, 4801 Linwood Blvd, Kansas City, MO 64128, USA. 6 Department 
of Veterans Affairs Pharmacy Benefits Management, Clinical Pharmacy Practice 
Office, 810 Vermont Avenue NW, Washington, DC 20571, USA. 

Received: 13 April 2023   Accepted: 28 October 2023

References
 1. Smith MC, Wrobel JP. Epidemiology and clinical impact of major 

comorbidities in patients with COPD. Int J Chron Obstruct Pulmon Dis. 
2014;9:871–88.

 2. Centers for Disease Control and Prevention. Basics about COPD ‑ chronic 
obstructive pulmonary disease (COPD). Centers for Disease Control 
and Prevention; 2021 https:// www. cdc. gov/ copd/ basics‑ about. html. 
Accessed 15 September 2023

 3. Centers for Disease Control and Prevention. Disease or Condition of the 
Week ‑ COPD. Centers for Disease Control and Prevetion; 2022. https:// 
www. cdc. gov/ dotw/ copd/ index. html. Accessed 15 September 2023.

 4. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among 
patients in the Medicare fee‑for‑service program. N Engl J Med. 
2009;360(14):1418–28.

 5. Quaderi SA, Hurst JR. The unmet global burden of COPD. Glob Health 
Epidemiol Genom. 2018;3:e4.

 6. McGhan R, Radcliff T, Fish R, Sutherland ER, Welsh C, Make B. Predictors of 
rehospitalization and death after a severe exacerbation of COPD. Chest. 
2007;132(6):1748–55.

 7. Global Initiative for Chronic Obstructive Lung Disease, Inc. Global strategy 
for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease (2021 Report). 2020. https:// goldc opd. org/ wp‑ conte 
nt/ uploa ds/ 2020/ 11/ GOLD‑ REPORT‑ 2021‑ v1.1‑ 25Nov 20_ WMV. pdf. 
Accessed 15 Sept 2023.

 8. Cochrane B, Foster J, Boyd R, Atlantis E. Implementation challenges 
in delivering team‑based care (’TEAMcare’) for patients with chronic 
obstructive pulmonary disease in a public hospital setting: a mixed 
methods approach. BMC Health Serv Res. 2016;16(a):347.

 9. Sadeghi‑Bazargani H, Tabrizi JS, Azami‑Aghdash S. Barriers to 
evidence‑based medicine: a systematic review. J Eval Clin Pract. 
2014;20(6):793–802.

 10. Turner AM, Lim WS, Rodrigo C, Welham SA, Calvert JM. A care‑bundles 
approach to improving standard of care in AECOPD admissions: results of 
a national project. Thorax. 2015;70(10):992–4.

 11. Resar R, Griffin FA, Haraden C, Nolan TW. Using care bundles to improve 
health care quality. IHI Innovation Series white paper. Cambridge: 

https://www.cdc.gov/copd/basics-about.html
https://www.cdc.gov/dotw/copd/index.html
https://www.cdc.gov/dotw/copd/index.html
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf


Page 10 of 10Portillo et al. Implementation Science Communications           (2023) 4:143 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

Institute for Healthcare Improvement; 2012. https:// www. ihi. org/ resou 
rces/ white‑ papers/ using‑ care‑ bundl es‑ impro ve‑ health‑ care‑ quali ty. 
Accessed 16 Nov 2023.

 12. Morton K, Sanderson E, Dixon P, King A, Jenkins S, MacNeill SJ, et al. Care 
bundles to reduce re‑admissions for patients with chronic obstruc‑
tive pulmonary disease: a mixed‑methods study. Southampton: NIHR 
Journals Library; 2019. https:// www. ncbi. nlm. nih. gov/ books/ NBK54 1984/. 
Accessed 15 Sept 2023.

 13. Gillis D, Demmons J, Rocker G. Expanding The INSPIRED COPD Outreach 
Program™ to the emergency department: a feasibility assessment. Int J 
Chron Obstruct Pulmon Dis. 2017;12:1597–604.

 14. Lennox L, Green S, Howe C, Musgrave H, Bell D, Elkin S. Identifying the 
challenges and facilitators of implementing a COPD care bundle. BMJ 
Open Respir Res. 2014;1(1):e000035.

 15. Press VG, Au DH, Bourbeau J, Dransfield MT, Gershon AS, Krishnan JA, 
et al. Reducing Chronic Obstructive Pulmonary Disease Hospital Read‑
missions. An Official American Thoracic Society Workshop Report. Ann 
Am Thorac Soc. 2019;16(2):161–70.

 16. Portillo EC, Gruber S, Lehmann M, Kies K, Margolis A, Kreyer K, et al. Appli‑
cation of the replicating effective programs framework to design a COPD 
training program. J Am Pharm Assoc. 2003;61(2):e129–e35.

 17. Portillo EC, Lehman MR, Hagen TL, Maurer M, Kettner JT, Bhardwaj SD, 
et al. Evaluation of an implementation package to deliver the COPD CARE 
Service. BMJ Open Quality. 2023;12(1):e002074.

 18. Portillo EC, Wilcox A, Seckel E, Margolis A, Montgomery J, Balasubrama‑
nian P, et al. Reducing COPD readmission rates: Using a COPD care service 
during care transitions. Fed Pract. 2018;35(11):30–6.

 19. Kim J, Lin A, Absher R, Makhlouf T, Wells C. Comprehensive and col‑
laborative pharmacist transitions of care service for underserved patients 
with chronic obstructive pulmonary disease. Chronic Obstr Pulm Dis. 
2021;8(1):152–61. https:// doi. org/ 10. 15326/ jcopdf. 2019. 0175.

 20. Portillo EC, Lehman MR, Hagen TL, Costner MG, Kettner JT, Bhardwaj SD, 
et al. Integration of the patient‑centered medical home to deliver a care 
bundle for chronic obstructive pulmonary disease management. JAPhA. 
2023;63:212–9.

 21. Holtrop JS, Rabin BA, Glasgow RE. Dissemination and Implementation 
Science in Primary Care Research and Practice: Contributions and Oppor‑
tunities. J Am Board Fam Med. 2018;31(3):466–78.

 22. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, 
et al. A refined compilation of implementation strategies: results from 
the Expert Recommendations for Implementing Change (ERIC) project. 
Implement Sci. 2015;10:21.

 23. Ritchie MJ, Dollar KM, Miller CJ, Smith JL, Oliver KA, Kim B, et al. Using 
Implementation Facilitation to Improve Healthcare (Version 3). Veterans 
Health Administration, Behavioral Health Quality Enhancement Research 
Initiative (QUERI). 2020; https:// www. queri. resea rch. va. gov/ tools/ Facil itati 
on‑ Manual. pdf. Accessed 11 Apr 2023.

 24. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of 
health promotion interventions: the RE‑AIM framework. Am J Public 
Health. 1999;89(9):1322–7.

 25. Glasgow RE, Harden SM, Gaglio B, Rabin B, Smith ML, Porter GC, et al. RE‑
AIM Planning and Evaluation Framework: Adapting to New Science and 
Practice With a 20‑Year Review. Front Public Health. 2019;7:64. https:// doi. 
org/ 10. 3389/ fpubh. 2019. 00064.

 26. U.S. Department of Veterans Affairs. VA Diffusion Marketplace. https:// 
marke tplace. va. gov/.  Accessed 7 Sept 2023.

 27. Corp IBM. IBM SPSS Statistics for Windows (Version 27.0). Armonk NY: IBM 
Corp.; 2020.

 28. Lumivero. NVivo (Version 12); QSR International Pty. Ltd. 2018.
 29. Ogrinc G, Armstrong GE, Dolansky MA, Singh MK, Davies L. SQUIRE‑EDU 

(Standards for QUality Improvement Reporting Excellence in Educa‑
tion): Publication Guidelines for Educational Improvement. Acad Med. 
2019;94(10):1461–70.

 30. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, 
et al. Outcomes for implementation research: conceptual distinctions, 
measurement challenges, and research agenda. Adm Policy Ment Health. 
2011;38(2):65–76.

 31. Bandura A. Self‑efficacy: toward a unifying theory of behavioral change. 
Psychol Rev. 1977;84(2):191–215.

 32. Ritchie MJ, Parker LE, Kirchner JE. From novice to expert: a qualitative 
study of implementation facilitation skills. Implement. Sci Commun. 
2020;1(25). https:// doi. org/ 10. 1186/ s43058‑ 020‑ 00006‑8.

 33. Eldh AC, Halleberg‑Nyman M, Joelsson‑Alm E, Wallin L. Facilitating facilita‑
tors for facilitate – Some general comments on a strategy for knowledge 
implementation in health services. Front Health Serv. 2023;3 https:// doi. 
org/ 10. 3389/ frhs. 2023. 11129 36.

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

https://www.ihi.org/resources/white-papers/using-care-bundles-improve-health-care-quality
https://www.ihi.org/resources/white-papers/using-care-bundles-improve-health-care-quality
https://www.ncbi.nlm.nih.gov/books/NBK541984/
https://doi.org/10.15326/jcopdf.2019.0175
https://www.queri.research.va.gov/tools/Facilitation-Manual.pdf
https://www.queri.research.va.gov/tools/Facilitation-Manual.pdf
https://doi.org/10.3389/fpubh.2019.00064
https://doi.org/10.3389/fpubh.2019.00064
https://marketplace.va.gov/
https://marketplace.va.gov/
https://doi.org/10.1186/s43058-020-00006-8
https://doi.org/10.3389/frhs.2023.1112936
https://doi.org/10.3389/frhs.2023.1112936

	Applying RE-AIM to examine the impact of an implementation facilitation package to scale up a program for Veterans with chronic obstructive pulmonary disease
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Contributions to the literature
	Background
	Evaluation conceptual framework

	Methods
	Design
	Setting and sample
	Data sources
	Measures
	Data analysis

	Results
	Reach
	Effectiveness
	Adoption
	Implementation
	Acceptability
	Appropriateness

	Maintenance

	Discussion
	Conclusions
	Acknowledgements
	References


