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Abstract
Background: The Veterans Health Administration (VHA) developed a comprehensive mobile screening technology
(eScreening) that provides customized and automated self-report health screening via mobile tablet for veterans
seen in VHA settings. There is agreement about the value of health technology, but limited knowledge of how best
to broadly implement and scale up health technologies. Quality improvement (QI) methods may offer solutions to
overcome barriers related to broad scale implementation of technology in health systems. We aimed to develop a
process guide for eScreening implementation in VHA clinics to automate self-report screening of mental health
symptoms and psychosocial challenges.
Methods: This was a two-phase, mixed methods implementation project building on an adapted quality improvement
method. In phase one, we adapted and conducted an RPIW to develop a generalizable process guide for eScreening
implementation (eScreening Playbook). In phase two, we integrated the eScreening Playbook and RPIW with additional
strategies of training and facilitation to create a multicomponent implementation strategy (MCIS) for eScreening. We then
piloted the MCIS in two VHA sites. Quantitative eScreening pre-implementation survey data and qualitative implementation
process “mini interviews” were collected from individuals at each of the two sites who participated in the implementation
process. Survey data were characterized using descriptive statistics, and interview data were independently coded using a
rapid qualitative analytic approach.
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Results: Pilot data showed overall satisfaction and usefulness of our MCIS approach and identified some challenges,
solutions, and potential adaptations across sites. Both sites used the components of the MCIS, but site 2 elected not to
include the RPIW. Survey data revealed positive responses related to eScreening from staff at both sites. Interview data
exposed implementation challenges related to the technology, support, and education at both sites. Workflow and staffing
resource challenges were only reported by site 2.
Conclusions: Our use of RPIW and other QI methods to both develop a playbook and an implementation strategy for
eScreening has created a testable implementation process to employ automated, patient-facing assessment. The efficient
collection and communication of patient information have the potential to greatly improve access to and quality of
healthcare.
Keywords: Electronic screening, Implementation, RPIW, Quality improvement, eScreening

Contributions to the literature
 These findings show how quality improvement methods can
be used to both develop a playbook and an implementation
strategy for health technologies like eScreening.

 A Rapid Process Improvement Workshop can be an
important factor in the adoption of health technology, but
organizational factors also need to be addressed.

 Through our experience implementing eScreening, we have
found that successful adoption of health technology needs
to be flexible and contain multiple components.

 Our use of quality improvement methods and strategies
have created a testable implementation process to employ
self-report health screening technology.

Background
The Veterans Health Administration (VHA) has emphasized technology modernization to improve the provision
of health services to the nearly 9 million veterans it serves
[1]. Given strong feasibility evidence of technology to effectively automate self-report screening in a variety of
health settings [2–5] and studies that have shown the benefits of electronic self-report screening for patients, providers, and health systems [6–10], the VHA developed a
comprehensive mobile screening technology (eScreening)
that provides customized and automated self-report mental and physical health screening via mobile tablet for veterans seen in VHA healthcare settings [11].
eScreening is a web-based application that was developed with user-centered-design methodology [12, 13]
from patient and provider users’ feedback resulting in
high veteran satisfaction scores [14]. eScreening reads
from and writes to the VHA electronic medical record
(EMR) allowing for customized screening and feedback
for veterans, real-time alerts for clinicians, and seamless
EMR data integration. A pilot of eScreening compared
to paper screening in a sample of 1372 newly enrolling
post-9/11 veterans found that eScreening improved rates

and speed of screening completion, referrals to needed
care, and completion of suicide risk assessments when
indicated [11]. eScreening results were comparable to
evaluations of other electronic self-report screening programs [2–5], and it was subsequently named a Gold
Standard Promising Practice for Diffusion throughout
VHA [15, 16].
There is agreement about the value and potential impact
of health technology, but limited knowledge of how best
to broadly implement and scale up health technologies
[17]. Potential implementation barriers of digital health interventions within healthcare settings can include a range
of organizational and staff-related factors, such as perceptions regarding user motivation and lack of staff training
to use digital devices/tools/systems/platforms [18]. Key
strategies for a successful implementation of health technology include planning, training and assessment of staff,
and continuous evaluation and monitoring [18]. Similar
facilitators were identified in an initial evaluation of eScreening implementation in four VHA settings [19]. Other
technology implementation factors include characteristics
of the intervention (e.g., its cost, complexity, and adaptability), the characteristics of the staff, and support for the
digital interventions [18].
Quality improvement methods and strategies employed
in health care may offer solutions to overcome barriers related to broad scale implementation of technology in
health systems [17]. One example is a Lean Six Sigma
Rapid Process Improvement Workshop (RPIW). A RPIW
is a highly detailed intervention in which preliminary information on current practice is collected prior to, and
then systematically analyzed during, a 5-day workshop by
a group of stakeholders and then used to create a future
practice and an action plan that includes measurement
and evaluation [20, 21].
The structure and duration of an RPIW can vary to
meet the needs of an institution, but the process typically consists of data collection, data analysis, process
mapping, factor identification, action planning, and cycles of enactment to overcome barriers [21]. There is a
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preparatory period of about 6–10 weeks during which
waste in the process (i.e., system inefficiencies) is defined, and data is collected to map the current state. The
first day of a standard RPIW includes training participants in the RPIW principles and introduces the data
gathered in the preparatory phase. The second day consists of collective efforts to further data analysis, such as
mapping of a current and future state, conducting a gap
analysis, and identifying relevant factors and barriers.
The remainder of the week is dedicated to the repetition
of action planning, execution, and reevaluation to create
the targeted state. Using a Plan-Do-Study-Act framework [22], the plans to achieve the target state are
enacted, and reports are completed at 30, 60, and 90
days to evaluate progress.
RPIW components include planning and ongoing
measurement, which align well with the known facilitators of successful technology implementation in clinical
settings. RPIWs have been used to diminish operational
waste; to improve privacy, accuracy of care, and efficiency; to standardize processes; and to decrease wait
times in a variety of health care settings [23–26]. RPIWs
may also be effective for implementing evidence-based
practices in health care settings [21], but there is little
research.
We chose RPIW because it is a team-based, performance improvement approach that uses tools, techniques,
and philosophies to increase efficiency, improve quality,
and reduce variability and because most VHA facilities
have the infrastructure and processes in place through
the Systems Redesign and Improvement Office [27]. The
program is designed to support and facilitate improvement initiatives and develop improvement capacity to
reduce variability in care, remove waste, and maximize
Veterans’ experience. Each VHA facility has a Systems
Redesign and Improvement Coordinator to support
these activities [28]. We also selected the RPIW tool because it facilitates collaboration between key stakeholders for quality improvement initiatives focused on
the patient’s experience and because it highlights process
efficiency [29, 30], which fits well with the pilot results
of eScreening. Finally, the RPIW also includes planning
and continuous evaluation that has been shown to support implementation of technology [18].

Methods
This paper follows the guidelines provided in the Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0) to describe the process and
findings from a two-phase, mixed methods implementation project. The project started as an adapted quality
improvement activity that we undertook in collaboration
with the National VHA Office of Patient Care Services.
The purpose was to develop a process guide for
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eScreening implementation in VHA clinics to automate
self-report screening of mental health symptoms and
psychosocial challenges. In phase one, we adapted and
conducted an RPIW to develop a generalizable process
guide for eScreening implementation (the eScreening
Playbook). In phase two, we integrated the eScreening
Playbook and RPIW with additional strategies of training
and facilitation to create a multicomponent implementation strategy (MCIS) for eScreening. We then conducted
a small pilot evaluation of the feasibility and usefulness
of the MCIS at two VHA sites in teams that had previously expressed interest in implementing eScreening.
Phase one: development of the eScreening Playbook
Adapting the RPIW process

The key purpose for the adapted RPIW was to develop
an eScreening Playbook for use across sites as a starting
point for the adoption and implementation of eScreening by healthcare teams. To adapt the RPIW process for
this project, we reviewed the key components of a traditional RPIW with a local Lean Six Sigma expert and
select stakeholders to identify the components of the
original RPIW that needed to be adapted to fit the
process with local needs, priorities, and resources. Based
on input from our expert and key stakeholder representatives from the National VHA Office of Care Management and Social Work Services and the VHA Transition
Care Management Program, we reduced the length of
the RPIW process from five to three days to increase
feasibility and decrease resources needed. Additional adaptations included a modification in the main outcomes
and focus for the process. Unlike a traditional RPIW in
which the target state is determined during the process,
we set a predetermined target state to include using
eScreening as part of the screening process and defined
the minimum roles needed to use eScreening. We
shifted the focus away from examining current inefficiencies and waste to identifying potential eScreening
implementation barriers. We also added a focus on value
propositions intended to help teams garner stakeholder
support for eScreening implementation. Figure 1 summarizes the adapted RPIW we used.
Conducting the adapted RPIW

Next, we chartered a 12-member interdisciplinary workgroup to participate in the adapted RPIW with the goal
of developing and piloting an eScreening Playbook. Our
local Lean Six Sigma blackbelt level trainer served as the
RPIW facilitator. The interdisciplinary RPIW team included social workers, registered nurses, psychologists,
innovation specialists, and implementation science researchers. Nearly half the team (n =5) were staff from
VA San Diego (VASD), but there were representatives
from five other VHA sites. Representatives were selected
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Fig. 1 Adapted RPIW process and flow

from sites with differing screening processes and patient
volume to increase general applicability of the eScreening Playbook. The workgroup began preparing for the
RPIW three months in advance by holding bi-weekly
telephone meetings to discuss and clarify goals, plan
travel arrangements, and gather information about
current state screening flow processes at three represented sites. Meetings were facilitated by the VHA
eScreening team. All participants were on site at the
VASD for the RPIW except for one who participated remotely via video conference.
The agenda for the 3-day RPIW can be found in Additional file 1. During 3 days, the group created team
rules, finalized current state maps, defined minimum
roles, conducted a live review of the eScreening process
at the VASD, developed target state maps, identified barriers and conducted a gap analysis, had presentations on
change management and value propositions, and developed implementation and communication plans. The
team also identified implementation, operation, and
staffing considerations based on lessons learned from
the RPIW and previous implementation of eScreening.
The RPIW facilitator conducted a brief evaluation of the
RPIW with the participants to determine the usefulness
and identify strengths and weaknesses of the process.
The RPIW included informal and formal presentations,
collaborative and facilitated discussions in which the
group brainstormed and discussed ideas relevant to the
topics. The group used a combination of white board,
large and small post-it notes, and PowerPoint to document and collaboratively develop materials for each section (see Additional file 1).
All the RPIW participants (except two who left early
due to travel arrangements) provided feedback on the
adapted RPIW process. The summary of these evaluations

revealed that detailed workflow mapping, full teammember participation, and pre-RPIW prep work, as well
as providing breaks throughout the day and using redirection to remain focused on the goal, facilitated the process.
Team members identified that the lack of availability of all
participants for the entire RPIW and technical issues with
the virtual participant were problematic. Finally, the team
provided the following lessons learned from the RPIW:
video technology for virtual participation is feasible, live
visualization the current workflow is critical, and implementation is complex..
The eScreening Playbook

Based on the materials from the adapted RPIW process, our
team along with the Lean Six Sigma expert, developed the
eScreening playbook. Using an iterative approach, we sought
input from the participants of the RPIW process for the refinement of the playbook. The complete playbook is available
in the supplemental materials (Additional file 2). The key
sections of the playbook include a rationale for the implementation of eScreening with a description of the functions,
suggestions for overcoming challenges, lessons learned from
the field (e.g., comprehensive training for employees), and issues for consideration (e.g., implementation, operational,
staffing, and clinical considerations). It also includes considerations for internal preparation, communication, implementation, and data collection and evaluation. An innovative
feature of the eScreening Playbook is that it is also designed
to be an outline/model for new implementation sites to conduct a site-specific RPIW for eScreening implementation.
Phase two—implementation pilot
Development of a multicomponent implementation strategy

To create a multicomponent implementation strategy
(MCIS), we combined the eScreening Playbook and the
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adapted RPIW developed in phase one with training and
facilitation to address the planning, training of staff, and
evaluation and monitoring factors posited to facilitate
health technology implementation [18].
Our team provided a combination of active and passive training strategies. Active strategies included a 1 h
of hands-on training. Passive strategies consisted of access to eScreening video tutorials and the user manual.
Facilitation is a process of interactive problem solving
and support that occurs in the context of a recognized
need for improvement and within a supportive interpersonal relationship to implement a new intervention or
practice [31, 32]. Facilitation provides a mechanism to
address factors that impede uptake of an innovation regardless of the source of difficulty such as characteristics
of the people, intervention, or the context [33]. Several
VHA studies have shown that facilitation improves implementation of complex evidence-based programs [33–
35]. Our team provided external facilitation in the form
of bi-monthly consultation calls, a site visit at the start
of implementation, and technical support as needed.
Participating sites

Two pilot sites were selected based on: their interest in
implementing eScreening, the availability of technical infrastructure to deploy eScreening software, and the availability of a champion who had permission from their
local leadership to implement eScreening into their programs. For both sites, this was the first implementation
of eScreening. Site 1 intended to use eScreening as part
of the initial health screening for post-9/11 veterans enrolling for healthcare. The team consisted of six social
workers and a clinical support assistant. The entire team
participated in the implementation process. Site 2
intended to use eScreening as part of ongoing screening
and symptom monitoring of veterans receiving posttraumatic stress disorder treatment. The team consisted of
five psychiatrists, five psychologists, two social workers,
and three affiliated administrative support staff. Only the
team lead and two other staff participated in the implementation process.
Implementation framework

We selected the Consolidated Framework for Implementation Research (CFIR [36];) as the primary implementation
framework for our study because it allows for a multi-level,
comprehensive conceptualization of implementation of interventions in real-world settings. CFIR supports the identification of diverse contextual barriers and facilitators of
implementation and has been broadly used in the context of
the VA. We complemented and expanded CFIR (i.e., Characteristics of Individuals construct) with the Theoretical Domains Framework (TDF [37];), which can facilitate a deeper
assessment of the determinants of current and desired
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behaviors of relevant implementors, (e.g., front-line staff).
The Organizational Readiness for Change (ORCA [38];) provided a measurement instrument to identify important Inner
Setting characteristics of the sites where eScreening was implemented. CFIR and TDF were primarily used to develop
interview guides and survey instruments for this study and to
support the analysis of our interviews.
Data collection and measures

eScreening pre-implementation survey All individuals
that participated in the implementation process at each
site were invited to complete the quantitative eScreening
questionnaire survey anonymously via Survey Monkey at
the start of the implementation. An investigator-created,
29-item eScreening-specific, online survey was used to
collect qualitative information from stakeholders. Survey
items were derived using constructs from CFIR, TDF,
and ORCA.
The survey provided an initial high-level overview of the
site staff opinions related to eScreening implementation by
efficiently capturing both organizational- and individual-level
characteristics that might facilitate or impede implementation. Each item asked respondents to rate agreement to statements such as “The implementation team provided sufficient
materials in using and maintaining eScreening quickly” and
“For me, using eScreening is worthwhile” on a Likert scale
(1–5, strongly disagree to strongly agree; with an option for
“Don’t know/not applicable”). The full instrument is available
in the supplemental materials (Additional file 3).
Implementation process mini interviews Qualitative
data to assess the implementation process for eScreening
at each site were collected through 5 open-ended questions used at the bi-weekly telephone facilitation meetings conducted by a member of the SD eScreening team.
The questions were designed to identify diverse contextual barriers and facilitators by assessing challenges, solutions, and adaptations [39] to and implementation of
various components of the MCIS. Questions included
“What are some challenges you encountered regarding
the implementation of eScreening at your site over the
past 2 weeks?” and “Which components of the implementation strategy did you use during the past 2 weeks?”
Data were collected from the implementation site visit
to 6 months post-implementation. The full instrument
for these “mini interviews” is provided in the supplement
files (Additional file 4).
Data analysis

We used a complementary mixed-method approach [40]
in which qualitative and quantitative data were used to
answer different, but related, questions regarding the
pilot implementation of eScreening (i.e., quantitative
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data address organizational- and individual-level characteristics that might facilitate or impede implementation
and the qualitative data address eScreening implementation processes). Quantitative eScreening survey data
were characterized using descriptive statistics in Excel.
To increase cell sizes for analysis, the five response options for each survey question (strongly disagree, disagree, neither agree nor disagree, agree, strongly agree)
were collapsed into three categories: disagree, neither
agree nor disagree, and agree. The percentage of respondents who endorsed each category was calculated for the
2 sites. The small sample size of survey respondents and
the non-normal distribution of the data precluded the
use of most statistical techniques for this pilot. As such,
the data were descriptively examined for possible trends.
Qualitative data from the bi-weekly facilitation call
“mini-interviews” were independently coded by two
members of our research team in San Diego using predefined codes and using a rapid qualitative analytic approach described by Hamilton and colleagues [41]. CFIR
intervention characteristics and process domains were
used to support areas for coding including implementation strategies used by each site, challenges of implementation, and adaptations. Coding discrepancies
between the reviewers were resolved using a team discussion with the entire VASD research team. The data
were summarized and included information pertaining
to challenges faced by each site, helpfulness of site visit
and calls, and use of playbook.
Ethical concerns

This study was reviewed and approved by the VASD Institutional Review Board. Since the project was originally
conducted as a quality improvement project, informed
consent documents were not required. No PHI was collected. All participants were notified of the project’s purpose and the need to audiotape. Confidentiality
agreement and verbal consent was given by each
participant.

Results
eScreening survey

All invited staff participated in the online eScreeningspecific, pre-implementation survey. Seven staff members from site 1 and three staff members from site 2
completed the survey. The findings from the survey are
summarized in Table 1 (Additional file 5). For site 1, all
staff agreed with 23 (49%) and disagreed with one (2%),
and staff were mixed on 23 (49%) of the remaining
items. For site 2, 100% of staff agreed with 37 (79%), neither agreed or disagreed with one (2%), disagreed with 1
(2%), and were mixed on eight (17%) of the remaining
47 items. Overall, the opinions of staff members at both
sites related to eScreening, its implementation, and their
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organization were mostly similar and generally positive.
For example, all participants from both sites responded
identically on 23 of 48 (48%) of the items including rating the strength of eScreening evidence as strong (item
1). Staff respondents from both sites unanimously agreed
that eScreening was consistent with clinical practice accepted by VA patients, considered the needs and preferences of VA patients, and had more advantages than
disadvantages (items10b-d). Staff universally reported
that they were familiar with the content and goals of
eScreening, considered using eScreening a responsibility,
and had the training and skills to use eScreening (items
11–14). Respondents from both sites also reported that
they had sufficient materials, management, and peer
support to use eScreening (items 26–28), and that they
had a clear plan for using eScreening (item 29).
Some trend differences between the sites were also observed. Site 2 staff had more agreement on statements
related to overall leadership support, soliciting opinions
of staff about patient care decisions and improving patient education and treatment participation (items 2b
and 2c). Site 2 staff also agreed more than site 1 staff on
items related to leadership providing/promoting clearly
defined roles and responsibilities, team building, and
communication (items 5b, 5c, and 5d). More site 1 staff
agreed on items related to sufficient support for facilities
and staffing (items 7c and 7d). More site 1 staff agreed
with statements related to the implementation plan for
eScreening, specifically that roles and responsibilities
were identified, confidence incorporating eScreening
into clinical care, eScreening compatibility with work
routine, and having necessary resources for eScreening
(items 8a, 8b, 15, 22, and 25).
Implementation process mini interviews

Findings from the qualitative analysis of implementation
process “mini interviews” on bi-weekly facilitation calls
are summarized by key areas of interests of use of MCIS
components, challenges, and adaptations.
The components of the MCIS were used with slight
variation across the two VHA pilot sites. The site 1 team
reported less use of the playbook and requested assistance with most technical challenges, stating, “It’s more
valuable to have a person to talk to who can resolve issues immediately”. “Calling members of the San Diego
team” was named as a helpful aspect of the MCIS. The
site 2 team reported more use of the eScreening playbook. One staff person said that it was “helpful in terms
of trying to build content” for eScreening, but the site
also relied on facilitation to address technical challenges.
“Having that one person, the go-to person” was noted as
a helpful aspect of the MCIS.
Both sites were positive about the site visit. The implementation team facilitated a formal implementation
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RPIW during the site 1 visit as outlined in the playbook.
The entire clinical team participated. One staff reported
“I feel like you guys are really thorough and helped us to
develop a pretty clear plan”.
The site 2 team decided not to conduct a RPIW to
minimize the disruption to patient care by canceling
clinics. However, they reported “having the staff here
made all the difference.” Another said, “it focused us all
and then we were able to …get individual training for
folks…and it really addressed a lot of technical issues
much more efficiently.”
Facilitation calls from both sites focused primarily on
technical issues, which included problems with eScreening
software, hardware (iPads or PC) and/or AirWatch connectivity (iPad to secure wi-fi). Staff reported issues with
the eScreening software/server citing “glitches in the system, such as clinical reminders not showing up as due in
the initial screening batteries and computer jargon/programming data being input into CPRS that shouldn’t be
there.” There were several reports of issues related to the
hardware used to access eScreening. Staff reported “configuring the iPads was a challenge and that was a big deterrent in implementing it for the whole team.” Staff also
reported “experiencing technical difficulties with iPads,
only one of several iPads worked.” Related to wi-fi connectivity, staff reported “iPads would go offline.”
Both sites reported the system challenge of obtaining
technical support from their local technology (IT) staff.
Specifically, one participant stated a challenge was “coordination with IT, when technical difficulties arise.” Another staff reported, “We are always at risk of … having
to run a bunch of iPads over to IT”.
A few education/training challenges were also identified by both sites. Staff reported “trouble remembering
certain steps when creating eScreening batteries” and
“figuring out nuances of eScreening” and “confusion…
about certain features.” One staff from site 2 suggested
needing “more training for front desk staff” related to
their role in eScreening implementation.
Workflow/staffing challenges were reported by site 2
and included difficulty introducing eScreening to staff
and being “Short staffed.” For example, staff would “forget to hand out iPads to veterans” or not “care to give
them because they are too busy.” Another challenge reported by site 2 related to workflow related to the “different needs for psychiatry and for psychology” staff. Site
2 staff also reported the need for “a lot of investment for
the admin staff at the beginning” and reported that a
challenge to eScreening implementation was “figuring
out how to integrate it into workflow.”
Both sites reported that they had considered making
adaptations such as “administering different screening
measures” or “adapting certain content to better fit the
needs of a specific site,” but neither site had made these
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adaptations. One staff person from site 2 stated, “So, we
haven’t made any alterations yet because we really
haven’t gotten to where we were trying to get yet.”

Discussion
We described the adaptation of an RPIW to develop an
eScreening playbook and the subsequent development
and pilot of a MCIS that included the eScreening playbook and RPIW, training, and facilitation. Our team implemented eScreening in two VHA sites using these
strategies. Pilot data showed overall satisfaction and usefulness of our approach and identified some challenges,
solutions, and potential adaptations across the sites.
Both sites used the components of the MCIS, but site 2
elected not to include the RPIW as part of the process.
Both sites’ staff provided positive responses on the quantitative questionnaire related to eScreening, but some
slight differential trends emerged. Site 2 reported more
leadership support and role communication than site 1,
but site 1 had more agreement about the specific roles
related to eScreening and its compatibility with workflow and resources than site 2. Both sites reported implementation challenges related to the technology
technological support and education; however, only site
2 reported challenges with workflow and staffing resources. Given the RPIW focus on site-specific flow
mapping, it is possible that the decision of site 2 to omit
the RPIW and rely on the general playbook, which included non-site-specific workflow maps, may have
contributed to these challenges.
Our results support prior research that external facilitation is a useful part of an implementation strategy,
particularly for more complex programs [33, 36, 37],
such as a technology intervention. Like previous findings, our results suggest that external facilitation can be
helpful in addressing multiple types of challenges encountered during implementation [33]. Evaluating the
usefullness of external facilitation in the context of the
cost of the external facilitator may be important to help
healthcare systems to determin the relative value of providing that level of support for implementation.
Multiple healthcare institutions have improved the quality of care through the utilization of variations of RPIWs.
Sinnott, Breckenridge, Helgerson, & Asch [42] used a
RPIW to decrease blood culture contamination rates in
the Veteran Affairs Palo Alto Healthcare System. Haugen
et al. [43] used a 2-day RPIW to support interdepartmental communication to collaboratively address an issue of
facility acquired pressure ulcers. RPIWs have also been
used to diminish operational waste and to improve privacy, accuracy of care, efficiency, standardization of processes, and improve wait times [23–26]. Dorflinger et al.
[30] used a condensed 2-day RPIW to define and develop
interdisciplinary pain clinics that effectively streamlined
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the consult process, helped develop more effective multimodal treatment plans, and made resources more readily
available to aid primary care providers in avoiding common opioid therapy issues in the Veteran Affairs Connecticut Healthcare System.
Our results are consistent with several other projects
that applied RPIW and other quality improvement (QI)
strategies in the VHA [25, 30, 42, 44] and other healthcare systems [23, 26]. Specifically, all concluded that the
application of the RPIW yielded positive results (e.g., improved efficiency, safety, or access to care). However, it
is premature to endorse the widespread deployment of
RPIW in healthcare systems for several reasons. The extant literature about the use of RPIW in healthcare is
small, precluding decisions about its usefulness, and
there is very likely a publication bias. Moreover, the goal
RPIW is adaptation of a process to a specific context;
therefore, comparison across studies is difficult without
a standardized methodology. Nonetheless, results from
this study, as well as others suggest that RPIW may be a
promising method to improve the broad implementation
of evidence-based and promising healthcare innovations
and increase access, quality, and efficiency of healthcare.
Our results are also consistent with the growing literature supporting use of technology to improve healthcare
at the patient, provider, and system level [6–11, 45, 46].
Several studies have shown the feasibility of technologybased self-report health screening automate patient selfreport health screening in a variety of health settings [2–
5]. Despite the plethora of existing and emerging health
technology in the VHA recently reviewed by Haun and
colleagues [47], there currently is no widely available
patient-facing, mobile technology for self-assessment of
mental, medical, and social needs that is integrated with
the VHA EMR. eScreening is portable and easy to use
and is integrated and synchronized with a secure EMR
system (CPRS). These are all features reported by veterans to be important for the success of health technology in the VHA [47]. Future studies are needed to
determine if mobile technology for self-assessment results in improved patient outcomes.
Despite the significant need and ample support for
technology-based solutions to aid health care delivery,
implementation of health technology has been challenging [48–51]. As with most evidence-based processes
and treatments, an implementation strategy is paramount. Research on implementation strategies in general
is rapidly increasing, and evidence is accumulating to
support the use of specific strategies in certain contexts,
such as facilitation to implement EBPs in health settings
[33, 36, 37]. We gleaned from our experience implementing eScreening that successful adoption of the
health technology needs to be flexible and contain multiple components. Hence, we have developed training
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materials (e.g., user manual and playbook); an adapted
QI methodology (RPIW) and playbook; and used external facilitation so that sites could adapt workflow processes to fit specific clinics. Moreover, eScreening itself
allows for the tailoring of functions, further increasing
flexibility to accommodate different contexts.
Overall, while RPIWs may be a promising method to
improve implementation of technology-based practices
into healthcare, their use as an implementation strategy
has some limitations. There is a considerable investment
of resources prior to and during the initial implementation stages. The time needed and potential impact on
clinical operations to conduct an RPIW may make this
method impractical for some settings. Alternate strategies for gaining input from all stakeholders, such as discussion in team meetings or shared working documents,
to ensure appropriate workflow and staffing may be necessary in these cases. Our experience with the deployment of eScreening also underscores the importance of
education and training [19]. Despite the development of
a playbook for eScreening, our pilot data suggest that resources themselves are not enough to ensure successful
implementation; facilitation is also needed. Other researchers have noted that strong leadership is essential
for the success of lean tools [52]. In our previous study
of the implementation of eScreening [19], we found that
not only was leadership endorsement important, but also
accountability played a role in the success of implementation. Thus, the use of RPIW can be an important factor in the adoption of technology, but organizational
factors also need to be addressed.
While this paper adds to the implementation science literature by describing a systematic method for designing
an implementation intervention responsive to key features
of context, there are limitations. We did not include patient perspectives in the RPIW process which represent an
important perspective in the implementation of patient
face interventions. This was a small-scale pilot study with
a limited sample size precluding statistical comparisons.
We did not operationalize the overarching theoretical
model comprehensively, and the model was primarily used
to inform data collection instruments and analysis. Similarly, this study only included and assessed a small set of
implementation outcomes. Our team is now undertaking
a larger scale implementation of eScreening across the
VA, and in this newly funded study, we are operationalizing our implementation framework comprehensively and
are collecting detailed information about implementation
outcomes and context.

Conclusions
Our use of RPIW and other QI methods to both develop
a playbook and an implementation strategy for eScreening has created a testable implementation process to
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employ automated, patient-facing assessment. The efficient collection and communication of patient information has the potential to greatly improve access to and
quality of healthcare. A next step will be to investigate
the optimal way to scale up and implement eScreening
throughout the VHA to improve mental health services
and outcomes for Veterans. We encourage those interested in using a RPIW and/or playbook as an implementation strategy consider evaluating the differential
impact of other factors such as training/education, facilitation, and organizational influences such as leadership
support on implementation success.
Abbreviations
EMR: Electronic medical record; EBP: Evidence-based practice;
CFIR: Consolidated Framework for Implementation Research;
MCIS: Multicomponent implementation strategy; ORCA: Organizational
Readiness to Change Assessment; PHI: Personal health information;
QI: Quality improvement; RPIW: Rapid Process Improvement Workshop;
TDF: Theoretical Domains Framework; VASD: VA San Diego; VHA: Veterans
Health Administration

Page 9 of 11

Declarations
Ethics approval and consent to participate
This project was originally completed as a quality improvement project (QIP)
and retrospectively reviewed and approved by the Institutional Review Board
(IRB) at the VA San Diego Healthcare System (protocol reference
HRD180039). Since this project was originally conducted as a QIP and the
results were deidentified and aggregated by site, written consent was not
required. All participants were notified of the project’s purpose and need to
audio record. Confidentiality agreement and verbal assent were given by
each participant.
Consent for publication
Not applicable.
Competing interests
None of the authors have any conflicts of interest to declare.

Supplementary Information

Author details
1
VA Center of Excellence for Stress and Mental Health, 3350 La Jolla Village
Dr., San Diego, CA, USA. 2Department of Psychiatry, University of California
San Diego, 9500 Gilman Dr., La Jolla, CA, USA. 3VA San Diego Healthcare
System, 3350 La Jolla Village Dr., San Diego, CA, USA. 4UC San Diego
Dissemination and Implementation Science Center, University of California
San Diego, 9500 Gilman Dr., La Jolla, CA, USA. 5Department of Family
Medicine and Public Health, University of California San Diego, 9500 Gilman
Dr., La Jolla, CA, USA. 6VA Roseburg Health Care System, 913 NW Garden
Valley Blvd, Roseburg, OR, USA.

The online version contains supplementary material available at https://doi.
org/10.1186/s43058-021-00132-x.

Received: 3 September 2020 Accepted: 4 March 2021

Additional file 1. eScreening 3-Day RPIW Agenda.
Additional file 2. eScreening Implementation Playbook.
Additional file 3. eScreening Implementation Survey.
Additional file 4. Biweekly Facilitation Mini Interviews.
Additional file 5. Survey Results.

Disclosures
The views expressed in this paper are those of the authors and do not
reflect the official policy or position of the Department of Veteran Affairs or
any of the institutions with which the authors are affiliated.
Authors’ contributions
JP contributed to the project design, development of the measures, data
interpretation, and drafting and revising the manuscript. BR participated in
the development of measures, data interpretation, and in developing/
revising the manuscript. NA participated in the design and coordination and
contributed to revising the manuscript. EA contributed to developing the
interview guide, analyzing and interpreting the data, and drafting and
revising the manuscript. EF assisted with the design, development of
materials, and data collection. ER was involved with the design,
development of the materials, and contributed to the manuscript. LL was
the senior contributing author, participated in the design and coordination,
and helped with data interpretation and drafting/revising the manuscript.
The authors read and approved the final manuscript.
Funding
This project was funded by the National VA Care Management and Social
Work Program Office, VHA Diffusion Council, and the VA Center of Excellence
for Stress and Mental Health (CESAMH). This material also is the result of
work supported with resources of the VA San Diego Healthcare System.
Availability of data and materials
The datasets supporting the conclusions of this article are available from the
corresponding author on reasonable request.

References
1. Department of Veterans Affairs. FY 2020 Funding and FY 2021 Advance
Appropriations Volume II Medical Programs and Information Technology
Programs. Congressional Submission. 2017. Available from: https://www.va.
gov/budget/docs/summary/fy2020VAbudgetVolumeIImedicalProgramsA
ndInformationTechnology.pdf.
2. Aktas A, Hullihen B, Shrotriya S, Thomas S, Walsh D, Estfan B. Connected
health: cancer symptom and quality-of-life assessment using a tablet
computer: a pilot study. Am J Hosp Palliat Care. 2015;32(2):189–97. https://
doi.org/10.1177/1049909113510963. Epub 2013 Nov 7. PMID: 24212101.
3. Diaz VA, Mainous AG 3rd, Gavin JK, Player MS, Wright RU Jr. Use of a Tablet-Based
Risk Assessment Program to Improve Health Counseling and Patient-Provider
Relationships in a Federally Qualified Health Center. Am J Med Qual. 2016;31(5):434–
40. https://doi.org/10.1177/1062860615587012. Epub 2015 May 20. PMID: 25995332.
4. Fleischmann R, Decker AM, Kraft A, Mai K, Schmidt S. Mobile electronic versus
paper case report forms in clinical trials: a randomized controlled trial. BMC
Med Res Methodol. 2017;17(1):153. https://doi.org/10.1186/s12874-017-0429-y.
5. Weiner SG, Horton LC, Green TC, Butler SF. Feasibility of tablet computer screening
for opioid abuse in the emergency department. West J Emerg Med. 2015;16(1):18–
23. https://doi.org/10.5811/westjem.2014.11.23316. Epub 2014 Dec 17. PMID:
25671003; PMCID: PMC4307713.
6. Imani G, Barrios C, Anderson CL, Hosseini Farahabadi M, Banimahd F,
Chakravarthy B, et al. Computerized alcohol screening identified more atrisk drinkers in a level 2 than a level 1 trauma center. BMC Public Health.
2017;17(1):32. https://doi.org/10.1186/s12889-016-3989-6.
7. Jensen S, Borycki EM. Clinical Simulation in the Development of eHealth: InSitu and Laboratory Simulation. Stud Health Technol Inform. 2016;225:247–
51. PMID: 27332200.
8. Schick-Makaroff K, Molzahn A. Strategies to use tablet computers for
collection of electronic patient-reported outcomes. Health Qual Life
Outcomes. 2015:22;13:2. https://doi.org/10.1186/s12955-014-0205-1. PMID:
25608560; PMCID: PMC4311482.
9. Wagner LI, Schink J, Bass M, Patel S, Diaz MV, Rothrock N, et al. Bringing
PROMIS to practice: brief and precise symptom screening in ambulatory
cancer care. Cancer. 2015;121(6):927–34.
10. Wintner LM, Giesinger JM, Zabernigg A, Rumpold G, Sztankay M,
Oberguggenberger AS, et al. Evaluation of electronic patient-reported
outcome assessment with cancer patients in the hospital and at home.

Pittman et al. Implementation Science Communications

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

(2021) 2:37

BMC Med Inform Decis Mak. 2015;15:110. https://doi.org/10.1186/s12911-01
5-0230-y. PMID: 26699708; PMCID: PMC4690412.
Pittman JOE, Floto E, Lindamer L, Baker DG, Lohr JB, Afari N. VA escreening
program: technology to improve care for post-9/11 veterans. Psychol Serv.
2017;14(1):23–33. https://doi.org/10.1037/ser0000125.
Orlowski S, Matthews B, Bidargaddi N, Jones G, Lawn S, Venning A, et al.
Mental health technologies: designing with consumers. JMIR Hum Factors.
2016;3(1):e4.
Van Gemert-Pijnen JE, Nijland N, van Limburg M, Ossebaard HC, Kelders SM,
Eysenbach G, et al. A holistic framework to improve the uptake and impact
of eHealth technologies. J Med Internet Res. 2011;13(4):e111. https://doi.
org/10.2196/jmir.1672. PMID: 22155738; PMCID: PMC3278097.
Almklov E, Afari N, Floto E, Lindamer L, Hurst S, Pittman JOE. Veteran
satisfaction with the VA eScreening program. Mil Med. 2020;185(3-4):519–29.
Elnahal SM, Clancy CM, Shulkin DJ. A framework for disseminating clinical
best practices in the VA health system. JAMA. 2017;317(3):255–6. https://doi.
org/10.1001/jama.2016.18764.
Department of Veteran Affairs. U.S. Veterans eligibility trends and statistics. 2016.
Mohr DC, Lyon AR, Lattie EG, Reddy M, Schueller SM. Accelerating digital
mental health research from early design and creation to successful
implementation and sustainment. J Med Internet Res. 2017;19(5):e153.
https://doi.org/10.2196/jmir.7725. PMID: 28490417; PMCID: PMC5443926.
Ross J, Stevenson F, Lau R, Murray E. Factors that influence the
implementation of e-health: a systematic review of systematic reviews (an
update). Implementation Science. 2016;11(1):146. https://doi.org/10.1186/s13
012-016-0510-7.
Pittman JOE, Afari N, Floto E, Almklov E, Conner S, Rabin B, et al.
Implementing eScreening technology in four VA clinics: a mixed-method
study. BMC Health Serv Res. 2019;19(1):604. https://doi.org/10.1186/s12913019-4436-z.
De Koning H, Verver JP, van den Heuvel J, Bisgaard S, Does RJ. Lean six
sigma in healthcare. J Healthc Qual. 2006;28(2):4–11. https://doi.org/10.1111/
j.1945-1474.2006.tb00596.x. PMID: 16749293.
Sari N, Rotter T, Goodridge D, Harrison L, Kinsman L. An economic analysis
of a system wide Lean approach: cost estimations for the implementation
of Lean in the Saskatchewan healthcare system for 2012-2014. BMC Health
Serv Res. 2017;17(1):523. https://doi.org/10.1186/s12913-017-2477-8. PMID:
28774301; PMCID: PMC5543735.
Taylor MJ, McNicholas C, Nicolay C, Darzi A, Bell D, Reed JE. Systematic
review of the application of the plan-do-study-act method to improve
quality in healthcare. BMJ Qual Saf. 2014;23(4):290–8. https://doi.org/10.113
6/bmjqs-2013-001862. Epub 2013 Sep 11. PMID: 24025320; PMCID:
PMC3963536.
Goodridge A, Woodhouse D, Barbour J. Improving patient access at a
movement disorder clinic by participating in a Process Improvement
Program. BMJ Qual Improv Rep. 2013;2(1):u479.w1007. https://doi.org/10.113
6/bmjquality.u479.w1007. PMID: 26734164; PMCID: PMC4652694.
Gorelik L. Reducing barriers in the adult ambulatory surgery setting by
implementing lean methods; Yale School of Nursing Digital Theses; 2015.
1034.
Valsangkar NP, Eppstein AC, Lawson RA, Taylor AN. Effect of lean processes
on surgical wait times and efficiency in a tertiary care veterans affairs
medical center. JAMA Surg. 2017;152(1):42–7. https://doi.org/10.1001/jama
surg.2016.2808. PMID: 27603225.
Waldhausen JHT, Avansino JR, Libby A, Sawin RS. Application of lean
methods improves surgical clinic experience. J Pediatr Surg. 2010;45(7):
1420–5. https://doi.org/10.1016/j.jpedsurg.2009.10.049.
Department of Veterans Affairs. Systems redesign and improvement. 2019.
Available from: https://www.va.gov/HEALTHCAREEXCELLENCE/about/orga
nization/systems-redesign-and-improvement.asp. [cited 2021 Jan 13].
Veterans Health Administration. VHA Directive 1026.01: VHA systems
redesign and improvement program.Washington, DC: Department of
Veterans Affairs; 2019.
Pepper MPJ, Spedding TA. The evolution of lean Six Sigma. Int J Qual Reliab
Manag. 2010;27(2):138–55.
Dorflinger LM, Ruser C, Sellinger J, Edens EL, Kerns RD, Becker WC. Integrating
interdisciplinary pain management into primary care: development and
implementation of a novel clinical program. Pain Med. 2014;15(12):2046–54.
https://doi.org/10.1111/pme.12554. Epub 2014 Sep 19. PMID: 25234837.
Stetler CB, Legro MW, Rycroft-Malone J, Bowman C, Curran G, Guihan M, et al. Role
of “external facilitation” in implementation of research findings: a qualitative

Page 10 of 11

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

evaluation of facilitation experiences in the Veterans Health Administration.
Implement Sci. 2006;1(1). https://doi.org/10.1186/1748-5908-1-23.
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(1):21. https://doi.org/10.1186/s13012-015-0209-1.
Ritchie MJ, Parker LE, Edlund CN, Kirchner JE. Using implementation
facilitation to foster clinical practice quality and adherence to evidence in
challenged settings: a qualitative study. BMC Health Serv Res. 2017;17(1):294.
https://doi.org/10.1186/s12913-017-2217-0.
Kirchner JE, Ritchie MJ, Pitcock JA, Parker LE, Curran GM, Fortney JC.
Outcomes of a partnered facilitation strategy to implement primary care–
mental health. J Gen Intern Med. 2014;29 Suppl 4(Suppl 4):904–12. https://
doi.org/10.1007/s11606-014-3027-2. PMID: 25355087; PMCID: PMC4239280.
Kilbourne AM, Almirall D, Goodrich DE, Lai Z, Abraham KM, Nord KM, et al.
Enhancing outreach for persons with serious mental illness: 12-month results
from a cluster randomized trial of an adaptive implementation strategy.
Implement Sci. 2014;9(1):163. https://doi.org/10.1186/s13012-014-0163-3.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into practice:
a consolidated framework for advancing implementation science.
Implement Sci. 2009;4(1). https://doi.org/10.1186/1748-5908-4-50.
Cane J, O'Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7:37. https://doi.org/10.1186/1748-5908-7-37. PMID:
22530986; PMCID: PMC3483008.
Helfrich CD, Li YF, Sharp ND, Sales AE. Organizational readiness to change
assessment (ORCA): development of an instrument based on the promoting
action on research in health services (PARIHS) framework. Implement Sci.
2009;4(1). https://doi.org/10.1186/1748-5908-4-38.
Rabin BA, McCreight M, Battaglia C, Ayele R, Burke RE, Hess PL, Frank JW,
Glasgow RE. Systematic, Multimethod Assessment of Adaptations Across
Four Diverse Health Systems Interventions. Front Public Health. 2018;6:102.
https://doi.org/10.3389/fpubh.2018.00102. PMID: 29686983; PMCID:
PMC5900443.
Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J.
Mixed method designs in implementation research. Adm Policy Ment
Health. 2011;38(1):44–53. https://doi.org/10.1007/s10488-010-0314-z. PMID:
20967495; PMCID: PMC3025112.
Hamilton A. Qualitative methods in rapid turn-around health services
research. In: VA HSR&D National Cyberseminar Series: Spotlight on Women’s
Health; 2013.
Sinnott PL, Breckenridge JS, Helgerson P, Asch S. Using lean management
to reduce blood culture contamination. Jt Comm J Qual Patient Saf. 2015;
41(1):26–AP2. https://doi.org/10.1016/S1553-7250(15)41004-9.
Haugen V, Pechacek J, Maher T, Wilde J, Kula L, Powell J. Decreasing
pressure ulcer risk during hospital procedures: a rapid process improvement
workshop. J Wound Ostomy Continence Nurs. 2011;38(2):155–9. https://doi.
org/10.1097/WON.0b013e31820ad0fd. PMID: 21326117.
Ball SL, Stevenson LD, Ladebue AC, McCreight MS, Lawrence EC, Oestreich T,
et al. Adaptation of Lean Six Sigma Methodologies for the Evaluation of
Veterans Choice Program at 3 Urban Veterans Affairs Medical Centers. Med
Care. 2017;55(Suppl 1):S76–83. https://doi.org/10.1097/MLR.0000000000000721.
Fanning J, McAuley E. A comparison of tablet computer and paper-based
questionnaires in healthy aging research. JMIR Res Protoc. 2014;3(3):e38.
https://doi.org/10.2196/resprot.3291. PMID: 25048799; PMCID: PMC4129113.
Jensen RE, Snyder CF, Abernethy AP, Basch E, Potosky AL, Roberts AC, et al.
Review of electronic patient-reported outcomes systems used in cancer
clinical care. J Oncol Pr. 2013;10(4):e215–22.
Haun JN, Chavez M, Nazi KM, Antinori N. Developing a health information
technology systems matrix: a qualitative participatory approach. J Med
Internet Res. 2016;18(10):e266. https://doi.org/10.2196/jmir.6499.
Oslin DW, Ross J, Sayers S, Murphy J, Kane V, Katz IR. Screening, assessment,
and management of depression in VA primary care clinics: the behavioral
health laboratory. J Gen Intern Med. 2006;21(1):46–50. https://doi.org/1
0.1111/j.1525-497.2005.0267.x.
Tew J, Klaus J, Oslin DW. The behavioral health laboratory: building a
stronger foundation for the patient-centered medical home. Fam Syst Heal.
2010;28(2):130–45. https://doi.org/10.1037/a0020249.
Tenhula WCD. VHA Mental Health Program Office Update. In: VA
Psychologist Leader Conference. 2016.

Pittman et al. Implementation Science Communications

(2021) 2:37

51. Bombard Y, Baker GR, Orlando E, Fancott C, Bhatia P, Casalino S, et al.
Engaging patients to improve quality of care: a systematic review.
Implement Sci. 2018;13(1):98. https://doi.org/10.1186/s13012-018-0784-z.
52. D’Andreamatteo A, Ianni L, Lega F, Sargiacomo M. Lean in healthcare: a
comprehensive review. Health Policy. 2015;119(9):1197–209. https://doi.
org/10.1016/j.healthpol.2015.02.002.

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

Page 11 of 11

