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BACKGROUND: Lean management has been successfully
employed in healthcare to improve outcomes and efficien-
cies. Facilitation is increasingly being used to support
evidence-based practice uptake in healthcare. However,
while both Lean and Facilitation are used in healthcare
quality improvement, limited research has explored their
integration and the sustainability of their combined effects.
OBJECTIVE: To improve hepatitis C virus (HCV) screen-
ing rates among persons born between 1945 and 1965
through the design and evaluation of amulti-modal Lean-
Facilitation intervention (LFI) for Department of Veterans
Affairs primary care community clinics.
DESIGN: We conducted a mixed methods quasi-
experimental evaluation in eight clinics, guided by the
integrated Promoting Action onResearch Implementation
in Health Services framework.
PARTICIPANTS: We engaged regional and local leader-
ship (N = 9), implemented our LFI with clinicians and staff
(N = 68), and conducted summative interviews with par-
ticipants (N = 13).
INTERVENTION: The LFI included six implementation
strategies: (1) external facilitation, (2) stakeholder engage-
ment, (3) champion activation, (4) rapid process improve-
ment sessions, (5) Plan-Do-Study-Act cycles, and (6) au-
dit-feedback.
MEASURES: The primary outcome was rate of new HCV
screening among previously untested patients with a pri-
mary care visit. Using interrupted time series, we ana-
lyzed intervention and time effects on HCV testing rates,
and administered organizational readiness surveys, con-
ducted summative qualitative interviews, and tracked fa-
cilitation events.
RESULTS: The LFI was associated with significant, im-
mediate, and sustained increases in HCV testing. No

change was detected atmatched comparison clinics. Staff
accepted the LFI and the philosophy of “bottom-up” solu-
tion development yet hadmixed feedback on its appropri-
ateness and feasibility. Enablers of implementation and
early sustainment included lower satisfaction with base-
line HCV testing processes and staff culture, while later
sustainment was related to implementation climate sup-
port, measurement, and evaluation.
CONCLUSIONS: High-reach and relatively low effort, but
persistent intervention led to significant improvement in
guideline-concordant HCV testing rates which were
sustained.
TRIAL REGISTRATION: ClinicalTrials.gov Identifier:
NCT02936648
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BACKGROUND

Recent advances in implementation frameworks and
models, definitions of discrete strategies, and early ef-
forts to specify mechanisms of change are charging the
sciences of implementation and quality improvement to
align in addressing the challenges of translating research
to practice.1–4

Lean management (Lean), or the “philosophy of optimiza-
tion” popularized by the Toyota Production System, has been
employed successfully in healthcare quality improvement
(QI).5–7 Lean originates in management and industrial engi-
neering, and is grounded in five principles: understand value
from the customer perspective, streamline workflows, maxi-
mize productivity, reduce waste, and evaluate and iterate.8–10

Lean management begins with transforming work culture,
then redesigning and continually refining processes.

Prior Presentations Preliminary findings were presented at the 2016
Conference on the Science of Dissemination and Implementation, titled
“Applying Lean Principles to Improve Hepatitis C Testing in VA Primary
Care Community Clinics.”
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In tandem with the growing application of Lean in
healthcare, the use of implementation facilitation to support
practice change has been advancing.11 Facilitation typically
combines implementation strategies into a multi-faceted inter-
vention to build the absorptive capacity of a team, while
attending to the inner and outer context in which the team
operates.12, 13

A hallmark of both Lean and implementation facilita-
tion is emphasis on experiential collaborative learning
and consensus-based problem-solving. While Lean and
Facilitation are now commonly used in healthcare QI,
the interaction and integration of the two, and sustain-
ability of their effects have rarely been studied using
quasi-experimental evaluation methods.14 Therefore, this
article provides a novel conceptualization and empirical
investigation of how the two operate together.
As the largest integrated healthcare system in the

USA, the Department of Veterans Affairs (VA) is well
suited to study strategies for evidence-based practice
guideline implementation in primary care. We selected
hepatitis C virus (HCV) for improvement because: (1)
HCV is the most common bloodborne infection in the
USA, and affects veterans at three times the rate of the
general population; (2) all major guideline-setting bodies
in the USA recommend those born between 1945 and
1965 (Baby Boomer birth cohort) be tested for HCV,
regardless of behavioral risk factors; and (3) newer
medications make HCV curable, preventing morbidity
and mortality, and reducing healthcare system costs.15–
18 Still, as recently as 2015, 31% of veterans in VA
care had never been tested for HCV.19

Guidelines alone are seldom sufficient in initiating
and maintaining practice change.20 Design of this inter-
vention was informed by our formative work on primary
care provider perceptions towards updated HCV screen-
ing guidelines, which identified patient-, provider-, and
system-level factors promoting or inhibiting implemen-
tation, including patient reluctance to accept testing,
diverse provider opinions on the value of expanded
testing, and inefficient clinical reminder tools and lab
ordering protocols.21 We anticipated that specific clinic
experiences compounded barriers, and thus would re-
quire a multi-component Lean-Facilitation intervention
(LFI) addressing intrapersonal (i.e., awareness, knowl-
edge, motivation), interpersonal (i.e., enhancing commu-
nication skills), organizational (i.e., culture and climate),
and structural (i.e., increasing access to phlebotomy)
factors. We selected facilitation to drive the intervention
and simultaneously incorporate both transformational
(i.e., champion development) and transactional (i.e., au-
dit and feedback) strategies, while attending to a dy-
namically changing context.22

The purpose of this work was to (1) design an LFI for HCV
birth cohort testing improvement in VA community clinics,

(2) evaluate its implementation and sustainability, and (3)
evaluate clinical impact.

METHODS

Study Design and Setting

This mixed methods interrupted time series quasi-
experimental quality improvement study was conducted in
eight VA New England community clinics—four QI clinics
and four matched comparison clinics. The four QI clinics were
selected in collaboration with regional leadership and repre-
sent diversity with respect to practice size, patient volume,
geography, and HCV testing performance (Table 1).
Data were collected over four periods: pre-implementation

(October 2015 toMarch 2016), implementation (April 2016 to
August 2016), early sustainment (September 2016 to August
2017), and later sustainment (September 2017 to June 2018).
This project was conducted in accordance with VHA Hand-
book (1058.05) quality improvement guidelines and was
deemed exempt from review by the VA Bedford VA Institu-
tional Review Board.23

Lean-Facilitation Intervention

Lean-Facilitation intervention (LFI) development was in-
formed by a formative evaluation, and literature review of
Lean methods and implementation facilitation. This resulted
in a multi-faceted 5-month intervention composed of six im-
plementation strategies: (1) facilitation delivered by a multi-
disciplinary QI team including infectious disease clinicians
(AG, DT), a process improvement specialist (AP), industrial
engineers (KD, WL), and a public health professional (VY);
(2) stakeholder engagement; (3) champion activation; (4)
clinic-wide on-site rapid process improvement sessions; (5)
Plan-Do-Study-Act (PDSA) small tests of change; and (6)
audit and feedback. Appendix 1 details the strategies imple-
mented guided by Proctor’s specifications (actor, the action,
action targets, temporality, dose, implementation outcomes
addressed, and theoretical justification).24, 25 Comparison
clinics received no intervention from the QI team.

Data Collection and Outcomes

Measure selection was guided by the integrated Promoting
Action on Research Implementation in Health Services (i-
PARIHS) framework to help determine factors related to
implementation success. Drawing upon behavioral, learn-
ing, innovation, and implementation theories, the i-
PARIHS framework posits that successful implementation
is a function of the interdependent relationships of the
innovation’s characteristics, recipient factors, and the inner
and outer context as propelled by the active ingredient of
facilitation.26 Both quantitative (organizational readiness
surveys, facilitation tracking tools, administrative data)
and qualitative (field notes and qualitative interviews) data
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were collected and aligned to i-PARIHS domains of inno-
vation, recipients, context, and facilitation, to evaluate
implementation and effectiveness.

Effectiveness. To determine the clinical effectiveness of the
LFI, the primary outcome was the rate of new HCV screening,
defined as the proportion of previously untested patients with
primary care visit and newly tested within 30 days. Patients
eligible and not tested were classified as “missed testing
opportunities.” The two secondary outcomes were (1) propor-
tion of untested with documentation of testing refusal within a
nationally standardized clinical reminder alert and (2) HCV
seropositivity, or “positive yield,” defined as the proportion of
positive antibody results among those newly tested each
month. All data were extracted from VA’s Corporate Data
Warehouse obtained through diagnosis codes (ICD-9-CM and
ICD-10-CM), laboratory data (Logical Observation Identifiers
Names and Codes, LOINC), procedure codes (CPT4), and
health factors. We obtained clinic characteristics including
data on primary care patient volume and provider panel sizes
from the VA Patient-Aligned Care Teams Compass Cube.

Implementation. We tracked LFI implementation and
facilitation activities including date, length of time, and staff
involved on a standardized facilitation form completed by the
external facilitator (VY).27 We also collected field notes
during on-site sessions, facilitator-champion meetings and
study team meetings, and gathered email correspondence.

Staff Surveys. To assess i-PARIHS innovation, recipient, and
context domains, we administered an organizational survey
using Jacobs’ Implementation Climate measures and an ab-
breviated Organizational Readiness to Change Assessment
(ORCA).28, 29 The 35-item 5-point Likert scale survey was
administered to providers and staff at two time points: (1)
immediately before the first on-site QI session and (2) again
at the end of the 5-month implementation period. The survey
asked about perceptions of the evidence of HCV testing, staff
and leadership culture, leadership behavior, measurement and
evaluation, implementation climate related to expectations,
support, and rewards, and demographics (age, sex, degree,
tenure).30, 31

Staff Interviews. At the end of the implementation period, we
conducted semi-structured summative qualitative interviews

with each clinic champion and other staff. An evaluator
(MLD) independent from the facilitation team asked about
feasibility, acceptability, impact, and sustainability of the in-
tervention. We used snowball sampling to identify up to four
additional staff per clinic to participate in interviews.32 Inter-
views lasted up to 60 min and detailed notes were taken to
produce both verbatim and paraphrased material.

Analysis

We evaluated the effectiveness of the LFI through
interrupted time series analysis comparing HCV testing
before and after the implementation period and between
QI and matched comparison clinics.33 We evaluated
within-clinic LFI sustainment by examining differences
be tween the implementa t ion per iod and ear ly
sustainment, and between early sustainment and later
sustainment. We also used t tests and Kendall’s tau to
examine whether HCV testing refusal rates and HCV
positive yield differed across time and between QI and
comparison clinics. Sensitivity analyses examined the
effects of testing timing, by comparing shorter or longer
windows (15-day and 45-day) between primary care
visit and lab test.
Other quantitative data from the organizational surveys and

facilitation tracking were analyzed using descriptive and bi-
variate statistics (t test, Wilcox, and Kruskal-Wallis). Changes
in organizational survey scores between clinics at baseline and
follow-up were examined, as were within-in clinic changes
over time. Associations between organizational survey results
and HCV testing performance during the four implementation
periods (pre-implementation, implementation, early
sustainment, and later sustainment) were examined using
Spearman’s correlation. All statistical analyses were per-
formed with RStudio v.1.0.153 and p values < .05 were con-
sidered statistically significant.
Qualitative data (field notes, email correspondence, and

interview notes) were analyzed using rapid deductive content
techniques.34–36 This analysis identified cross-clinic patterns
and differences related to i-PARIHS domain enabling, neutral,
or hindering effects. As a final step, qualitative and quantita-
tive data were triangulated.37

Table 1 Baseline QI and Comparison Clinic Characteristics

QI clinics Comparison clinics

A B C D A2 B2 C2 D2

Unique patients 7524 5834 2892 2798 3541 2551 3947 1701
Average provider panel size 918 993 876 1114 914 981 1178 1096
Birth cohort patients (%) 50 42 38 40 45 39 45 35
Female patients (%) 6 5.1 4.1 5 5.6 4.9 4.3 3.7
Provider panel fullness (%) 92 81 78 84 78 82 93 89
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RESULTS

First, we present the clinical results, followed by details on LFI
implementation and experiences with implementation based
on interview, observation, and survey data.

Effectiveness and Sustainment

There were 13,184 VA patients who were born between 1945
and 1965 and attended a primary care outpatient visit over the
5-month intervention period. Of these, 56% had been tested
previously and, among the remaining 5829 previously untest-
ed patients, 1057 were newly tested. Among those eligible and
not tested were 4772 patients considered “missed testing
opportunities.”
HCV testing of eligible patients increased by 200% at QI

clinics during the 5-month implementation period. The pro-
portion of monthly new testing among previously untested
patients was more than three times higher at QI clinics as
compared with comparison clinics (24.6% vs. 7.9%,
p < .001). The monthly HCV testing rate peaked at 32.1% in
month 3 of implementation, then declined to 16.1% at the end
of the first sustainability year, and to 10.6% in year 2, but
remained above the 8.8% baseline rate throughout the sustain-
ability period.
Interrupted time series analysis demonstrated an overall

significant intervention effect (p < .001) that was maintained
into early sustainment (1 year post LFI), which was over and
above the existing trend before the introduction of the LFI
(p = 0.54). All four QI clinics compared with matched com-
parison clinics had higher testing during implementation than
during pre-implementation, but improvement and sustainment
were not uniform: Clinic A had modest improvement during
the LFI (p = .002) then steadily declined to near baseline levels
by the end of the sustainment period, clinic B (p < .001)
markedly increased testing and maintained elevated testing
into early and later sustainment, clinic C did not have statisti-
cally significant improvement (p = .45), and clinic D had rapid
improvement (p = .01) that was maintained through early
sustainment. Sensitivity analyses, adjusting the test acquisition
window (days since the primary care visit), did not change
findings. Figure 1 displays the four clinic pairs and four
implementation periods including a gray box denoting the
implementation period.
HCV testing refusal rates documented via the clinical re-

minder did not vary significantly by intervention arm or im-
plementation period; however, there was an overall downward
trend in refusals at QI and comparison clinics (τ = − .59,
p < .001). Among those newly tested, HCV antibody positive
rates did not differ by intervention arm (5.6% QI vs. 6.0%
comparison, p = .31) or during the implementation period at
QI clinics (6.3% to 5.6%, p = 0.56) or comparison clinics
(7.2% to 4.8%, p = 0.54).

Lean-Facilitation Intervention Implementation

During the pre-implementation period, there were 18 facilita-
tion stakeholder (regional primary care service line director,
healthcare system primary care service line managers, and
clinic providers) outreach events (emails and telephone calls)
to obtain buy-in and develop regional-, clinic-, and champion-
level rapport prior to on-site QI sessions at the four clinics. Of
the four healthcare system leaders asked to participate, all
agreed and nominated local staff to serve as clinic champions.
Clinic champions differed by staff type (2 RN, 1 NP, 1 DO),
VA tenure, knowledge and attitudes around testing, and com-
munication preferences with the facilitator.
The four QI clinics that participated represented four VA

healthcare systems of variable size, geography, and baseline
HCV testing performance. QI clinics had three to seven pri-
mary care teams composed of a provider (MD/DO/PA/NP),
nurse, and medical support assistant/health technician; a total
of 68 staff participated. Staff demographics were balanced
between the four QI clinics and included nurses (51%), MD/
DO/PA/NP (31%), and health technicians (13%), females
(60%), ages 40–64 (67%), and with over 11 years of VA
experience (36%).
During the 5-month implementation period, there were

eight on-site QI sessions, bi-weekly facilitator check-ins with
each clinic, ad hoc champion-initiated outreach to the facilita-
tor, and monthly audit and feedback reports. Clinic champions
had an average of 33 (range 21–41) interactions with the
facilitator, concentrated around the first month of implemen-
tation. Facilitation dose/intensity with clinics was largely me-
diated by champions’ level of engagement and communica-
tion style. Two champions (clinics A and C) had sporadic
contact with the facilitator and two (clinics B and D) had more
consistent contact. During the sustainment period, there was
no pre-specified contact between the facilitation team and QI
clinics and interaction was negligible.

Organizational Survey

QI clinics differed in several areas (Table 2), including in
degree of baseline satisfaction with their HCV testing process-
es: clinics A, B, C, and D were 40%, 15%, 67%, and 64%
satisfied (p = .04), respectively. Clinics with lower satisfaction
had greater improvement in testing rates during the implemen-
tation period (r = − .30, p = .04). By follow-up, clinics B andD
had significantly improved their satisfaction to 83% and 90%,
respectively.
While there were no differences between sites on the per-

ception of evidence, and most respondents (73%) agreed HCV
birth cohort testing is “supported by scientific evidence,” less
than half (42%) agreed that testing is “consistent with clinical
practices that have been accepted by VA patients.” There were
mixed feelings within clinics about the utility of HCV testing
as evidenced by > 1 standard deviation on evidence items
(data not shown). When examining perceptions of evidence
changes from baseline to follow-up for each clinic separately,
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clinics A, B, and D had significant improvements. There was a
significant inverse relationship between baseline perception of
the evidence on testing effectiveness and pre-implementation
HCV testing rates (r = − .36, p = .03).
There were baseline differences between clinics in three of

the four context subscales. Clinics C and D had relatively
consistent and higher scores, while clinic A had lower scores
and more diversity in perspectives, and clinic B had lower
scores, but less diversity in perspectives based on score stan-
dard deviation. When assessing differences between baseline
and follow-up scores, only clinic B had significant improve-
ment on implementation climate expectations and rewards
items. At baseline, three scales were positively and signifi-
cantly associated with testing sustainment: implementation
climate support (r = .31, p = .04), ORCA staff culture
(r = .33, p = .03), ORCA leadership behavior (r = .41,
p = .009), and ORCA measurement and evaluation (r = .36,
p = .02).

Staff Experiences with the LFI

Thirteen semi-structured qualitative interviews were conduct-
ed at the end of the implementation period with clinic cham-
pions, providers, and staff. The interviewees were nine women
and four men—eight nurses, three physicians, one nurse prac-
titioner, and one health technician; five held managerial roles,
one was Lean Yellow Belt certified; and VA experience
ranged from 6 months to 34 years.
Overall, staff accepted the LFI and found it appropriate and

timely yet did have mixed feedback on the individual imple-
mentation strategies within the LFI. Regarding external facil-
itation, staff unanimously appreciated the localized focus and
support from clinical and implementation experts. All leader-
ship approached to participate agreed, but then had limited
involvement throughout implementation, except for clinic A
which vetted local activities with leadership within a more
hierarchical management structure. Still, some staff reported

Figure 1 Interrupted Time Series of New HCV Tests
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feeling powerless to initiate change, despite knowledge of
leadership agreement to participate in the LFI. One staff mem-
ber expressed hesitancy about “going out on a ledge,” citing
locally initiated QI efforts were often not well received by
regional leadership. Some participants were generally resistant
to QI, as their personal motivations to participate were colored
by past QI experiences that were perceived as failures. Nev-
ertheless, staff reported high expectations to conduct birth
cohort testing given the recent addition of HCV as a perfor-
mance measure for regional leaders.
During on-site sessions, most felt that appropriate clinical

and QI information was given with a few individual excep-
tions, including some resistance from physicians who believed
they did not need the educational component or who, in some
cases, did not agree with the screening guidelines. However,
counteracting some apprehension was the motivating factor of
recent changes in HCV treatment effectiveness. Clinic B be-
gan using direct-acting HCV treatments on-site during the
implementation period. In contrast, clinic C experienced tech-
nology and construction barriers which reduced clinic visits to
higher-need patients which may have diverted providers’ fo-
cus away from prevention-oriented care. Also, during imple-
mentation, clinic D lost a primary care provider to retirement.
There were diverse opinions about the solution-generation

process within and between clinics. Some respondents appre-
ciated self-generated ideas, while others sought more guided

direction from the facilitation team and conveyed a “don’t ask
us what to do” mentality. For some, there were concerns that
the QI team was not well-versed in the local context or
implementation issues unique to their clinic. On the other
hand, the “bottom-up” Lean approach left respondents “en-
lightened” and “revved up” because it was unlike other initia-
tives in which “usually someone changes something and then
you stumble upon it.” Figure 2 illustrates an application of
Lean process mapping, barrier identification, and multi-voting
for patient- and provider-, and system-oriented solutions.
Generally, participants expected the changes their

clinics instituted would be sustained either because the
changes were small, or—in the place where they were
considered substantive and a lot of work—had been in-
corporated into the workflow of the lowest level staff.
Some of the tested changes were permanent solutions,
while others more of a stopgap, as one respondent empha-
sized: “I am not sure in the long term this is the answer
but for now it is what we are doing.” A major barrier to
sustainment was perceptions of low treatment access, with
the strong belief that if treatment access became a barrier
then testing would decline. And yet, staff reported being
encouraged by more frequent patient-initiated testing re-
quests and patients’ greater agreement to test.
Monthly audit and feedback performance reports were

shared with clinic champions for further distribution in the

Table 2 Baseline Staff Characteristics and Organizational Readiness (N = 45)

Clinic A (N = 15) Clinic B (N = 13) Clinic C (N = 6) Clinic D (N = 11) Significance

Staff characteristics, N (%)
Sex
Male 5 (33) 3 (23) 3 (50) 4 (36)
Female 9 (60) 8 (62) 3 (50) 7 (64)
Unknown 1 (7) 2 (15) 0 (0) 0 (0)

Age
39 and under 3 (20) 5 (38) 0 (0) 1 (9)
40 to 64 10 (67) 6 (46) 5 (83) 9 (82)
65 and over 0 (0) 0 (0) 1 (17) 1 (9)
Unknown 2 (13) 2 (15) 0 (0) 0 (0)

Degree
MD, DO, PA, NP 5 (33) 2 (33) 4 (67) 3 (27)
Nurse 7 (47) 9 (47) 1 (17) 6 (55)
MSA 3 (20) 0 (0) 1 (17) 2 (18)
Unknown 0 (0) 2 (33) 0 (0) 0 (0)

Years with VA
2 and less 4 (27) 3 (23) 2 (33) 1 (9)
3 to 5 5 (33) 4 (31) 1 (17) 0 (0)
6 to 10 2 (13) 2 (15) 0 (0) 4 (36)
11 and more 4 (27) 3 (23) 3 (50) 6 (55)
Unknown 0 (0) 1 (8) 0 (0) 0 (0)

Organizational readiness, mean (SD)
HCV testing process satisfaction 3.47 (0.83) 3.00 (0.58) 3.80 (0.45) 3.73 (0.65)
Familiarity with quality improvement 3.40 (0.83) 3.62 (1.04) 3.50 (0.84) 3.63 (0.92)
Implementation climate
Expectations 4.04 (0.84) 3.88 (1.00) 4.25 (0.99) 4.45 (0.47)
Support 3.81 (0.99) 4.08 (0.67) 4.33 (0.52) 4.59 (0.66) *
Rewards 3.31 (0.97) 2.79 (0.86) 3.80 (0.84) 3.00 (1.18)

Organizational readiness to change assessment
Evidence 3.73 (0.64) 3.79 (0.40) 4.11 (0.61) 3.64 (0.74)
Context-staff culture 3.97 (0.76) 4.02 (0.54) 4.45 (0.80) 4.58 (0.68) *
Context-leadership culture 3.50 (0.86) 3.64 (0.70) 4.20 (0.84) 3.81 (1.12)
Context-leadership behavior 3.46 (0.80) 3.70 (0.79) 4.30 (0.67) 4.11 (0.94) *
Context-measurement and evaluation 3.73 (0.81) 3.68 (0.66) 4.10 (0.89) 4.41 (0.44) *
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clinic and leadership. The dissemination of performance
data was neither consistent nor broad within clinics, and
there were mixed statements about the utility of the re-
ports. Some found the monthly reports “shockingly help-
ful” for monitoring progress and useful for management
and decision-making, while others were broadly distrust-
ful of the data or exhibited data denial.

DISCUSSION

The purpose of this study was to design, implement, and
evaluate a multi-modal Lean-Facilitation quality improvement
intervention to increase HCV testing in primary care commu-
nity clinics. Overall, the highly successful intervention result-
ed in a 200% increase in guideline-concordant HCV testing
rates. Five months of high-reach and relatively low effort, but
persistent facilitation led to improvement in testing which
were sustained for 2 years after LFI initiation. Different con-
textual features were associated with improvement across
implementation and sustainment periods. Despite numerous
competing priorities and a rapidly changing HCV care land-
scape, QI clinics accepted the LFI overall yet had variable
responses to its subcomponent strategies.
We selected Lean approaches because they are well-suited

for lower complexity processes and settings, such as age-based
HCV screening and community clinics.38 In contrast, Facili-
tation is largely agnostic to process and setting complexity and
serves as a versatile intervention delivery method. Both Lean
and Facilitation operate on the notion that frontline staff are
primary problem-solvers who must be activated and supported
to ensure successful implementation of evidence into prac-
tice.12 Facilitation is grounded in building effective interper-
sonal relationships, and parallels Lean principles of iterative
“pulling” of ideas and active evaluation. It appears that

frontline staff can quickly develop familiarity in Lean philos-
ophy and tools, which then become a transferable skillset with
application towards other clinical areas. Studying such “cross-
pollination” in less linear and more iterative and complex
processes is now necessary.
Our findings support the literature that facilitator roles are

dynamic and shift with time, and that brief interventionmay be
sufficient to shift perspectives and practices to both activate
and sustain change.39, 40 Although the LFI had five active
implementation months, the most labor-intensive segment was
the first month of champion activation and on-site sessions.
Recent work by Miech et al. has provided clarity on the use of
champions in implementation studies, but much remains to be
learned about champions’ roles, functions, and integration
with other implementation strategies.41 Relatedly, external
facilitator withdrawal, including how and when to do so,
requires further study.42

We encountered largely positive feedback on the LFI, with
several notable areas of improvement. Although a hallmark of
Lean is autonomy in solution design, we found staff often
sought more substantive involvement and directives from the
QI team. This, in part, contradicts the intent of Lean and
Facilitation which are based on bottom-up solution generation
and may be predicated on psychological safety.43 Also, de-
spite close attention to audit and feedback design elements,
staff sometimes displayed difficulty with understanding the
reports and effectively using them.44 Other variations of feed-
back reports may be tested in the future, including more
targeted accountability via individualized provider reports,
rather than clinic-level reports, and daily or weekly feedback
rather than monthly. Although the relative contribution of our
intervention components is unknown, their integration was
likely synergistic and not simply additive.
Consistent with the literature, our findings also point to the

common phenomenon of “program drift,” where the pace of

Figure 2 Lean-Facilitation activity.
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improvement declines over time.45 This is not an unexpected
finding given the birth cohort population is finite and testing
saturation will be reached; however, understanding the dura-
bility of an intervention can help with the design and timing of
intervention boosters and other reinforcing strategies. For
example, continued reinforcement (be it due to staff turnover,
inertia, etc.) with personalized feedback both was requested by
participants and is likely necessary for sustainability. Under-
standing sustainability is an underdeveloped field and requires
theoretical development and further empirical study, particu-
larly for finite and time-limited improvement efforts.46, 47

Intervention clinics outperformed comparison clinics dur-
ing the intervention period; however, comparison clinics did
have improvements in testing, albeit delayed and smaller
improvement compared with their matched QI clinics. Impor-
tantly, HCV seropositivity rates were virtually unchanged at
QI clinics despite the threefold testing increase, suggesting the
added, newly screened patients were at equally high HCV risk
as those previously tested. Likewise, refusals to accept tests
did not change significantly. Closer examination of reasons for
test refusal are likely necessary, including consideration that
recorded “patient refusal”might instead be provider reluctance
to offer testing.48

Finally, while shifting away from risk behavior–based to
population-based HCV testing was the focus of this work, the
emergence of the opioid epidemic further compels clinicians
to be more than ever attuned to high risks in this younger
cohort of people who inject drugs. The estimated actual new
cases of HCV increased nationally by 142% between 2010
and 2016, most notably in the 20–39 age group, and predom-
inantly due to injection drug use exposure.49, 50 As such, in
March 2020, the US Preventive Services Task Force expanded
its HCV screening recommendation to all adults between ages
18 and 79.51 Whereas one-time testing by age cohort is rela-
tively simple and unambiguous, determining repeat screening
intervals for those with continued risk behavior is more com-
plex and continues to be studied. Questions of implementation
and de-implementation may be asked here as HCV screening
guidelines shift towards universal screening.52

LIMITATIONS

This work has several limitations. Due to a small sample size
and quickly changing VA and HCV environments, there are
limitations in cross-clinic comparisons and other concerns of
confounding. Furthermore, only one intervention clinic had
screened < 50% of its population, suggesting a possible ceiling
effect. These results may not be generalizable to non-VA
settings because there are significant differences between the
VA andUS population, and community primary care practices
may not have similar tools available to implement change.

CONCLUSIONS

HCV screening rates in primary care community clinics
tripled and remained elevated above baseline throughout
the 2-year sustainability period following our multi-modal
Lean-Facilitation QI intervention. By merging Lean pro-
cess improvement and facilitation implementation, we
leveraged their complimentary philosophies and tools, to
simultaneously build primary care team culture and skills
to successfully improve and sustain HCV testing. Howev-
er, improvement, management, and implementation sci-
ence have co-evolved with limited intersection theoreti-
cally and empirically. Finally, our findings can be viewed
as a response to ongoing calls for implementation scien-
tists to engage with the improvement and management
sciences to generate new knowledge.
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