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A collaboration between clinicians and industrial engineers resulted in significant improvements in
cancer screening, the development of toolkits, and more efficient care for hepatocellular carcinoma
and breast, colorectal, lung, head and neck, and prostate cancers.
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ancer is one of the most common
causes of premature death and dis-
ability that requires long-term follow-
up surveillance and oftentimes ongoing
treatment for survivors that can lead to impor-
tant health, psychosocial, and economic con-
sequences.’® As life expectancy continues to
rise, so does the incidence and prevalence of
cancer and the number of cancer survivors.*® At
this time, cancer care in general is poorly coor-
dinated, fragmented, and very complex.®” Re-
search indicates effective and high-quality cancer
care in a timely fashion requires health care pro-
viders to function as a multidisciplinary team.®'!
Thus, there is an ever-increasing need to im-
prove the efficiency and efficacy of interventions
throughout the entire cancer care continuum.

Like other cancer treatment systems, the VA
faces some challenges in timeliness, surveil-
lance, and quality of the cancer care process.'>'8
Although implementation of cancer patient-
centered home care and other efforts were de-
veloped to improve delivery and efficiency of
cancer care in VA and non-VA facilities, the pa-
tient continuum of care remains convoluted.?19-23

In 2004, the Clinical Cancer Care Collabora-
tive (C4), a national VA program, was launched to
improve timeliness, quality, access improvement,
efficiency, and the “sustainability and spread” of
successful programs at the VA. This program in-
cluded representatives throughout the VA and
encompassed cancer care coordinators (clinical
nurse navigators), advisory panels, and a multi-
disciplinary team of clinicians.

In 2009, the VA promoted the Cancer Care
Collaborative (CCC) to focus on optimizing the
timeliness and quality of colorectal, breast, lung,
prostate, and hematologic cancer care through-
out the VA health care system. The VA Office
of Systems Redesign (SR) partnered with the

VA-Center for Applied Systems Engineering
(VA-CASE) Veteran Engineering Resource Cen-
ter (VERC), including industrial engineers (IEs) to
provide their expertise and support. The CCC
provided a forum to develop teams; set aims;
and map, measure, analyze, and implement
changes to assure timely diagnosis and initiation
of evidence-based treatment and subsequently
sustain the practices that led to improvements in
these areas.

The CCC structure was separated into 6 dis-
tinct support areas: (1) industrial/systems en-
gineering support; (2) informatics and clinical
application support; (3) development and dis-
semination of improvement resource guides;
(4) real-time and rapid-cycle evaluation tools and
approaches; (5) application of advanced opera-
tional systems engineering techniques, such as
simulation and modeling to inform further system
optimization; and (6) advisory panels focused on
quality topics that were identified, developed, im-
plemented, and evaluated by the participants
with support from the CCC faculty.

Here the authors describe the framework of
the CCC model developed by VA-CASE, dem-
onstrate the performance improvement results of
teams focusing on several types of cancer, and
highlight the key indicators to best practices.

METHODS
Figure 1 outlines the CCC 3-Phase Conceptual
Model. Phase 1 included diagnosis (screen-
ing and symptoms); phase 2 included treat-
ment (from diagnosis to beyond treatment); and
phase 3 was designed for hub and spoke fa-
cilities where screening/diagnosis occurs in a
smaller (spoke) facility and treatment occurs in
the larger (hub) facility.

In the first phase, 18 facility-based teams
were selected through an application and
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interview process and immedi-
ately applied SR to their team’s
specific improvement projects,
which included the following can-
cers: breast, colorectal, lung, and
prostate.

In addition to the cancer types

FIGURE 1

Cancer Care Collaborative

Cancer Care Collaborative 3-Phase Conceptual Model

Phase 1: Diagnosis

Screening and symptoms

Phase 2: Treatment

Measurement and partnership

Phase 3: Hub and Spoke

Screening/diagnosis
occurs in a smaller facility
(spoke) and treatment occurs
in a larger facility (hub)

covered in the initial phase, phase
2 also included hepatocellular
carcinoma (HCC) and head and
neck cancers. National VHA Tool-
kits were products that devel-
oped from and for use in lung and
colorectal cancers (CRCs) (phases
1 and 2). These were orga-
nized and disseminated through-
out the entire VA, offering specific
knowledge and tools that could
be applied to improving cancer
care. The toolkit included guid-

20 VA medical centers

1 center
spread to VISN-level
collaborative

14 new medical

centers

7 phase 1 centers
spread to another
cancer site within
facility

Communication
between hub &
spoke facilities and
ensuring excellence

ance documents, specific pro-

cess examples, and items that

could be downloaded into Microsoft SharePoint
(Redmond, WA) for adaptation and use by VA
facilities. The toolkit contents were primarily de-
veloped and/or identified by CCC participants
and funded by the VA Office of Quality and Per-
formance (OQP) and SR. The toolkits included
links to the following resources for each cancer
type in phase 2: quality indicators, tool tables,
timeliness measures, understanding the con-
tinuum of care, and a resource entitled, “How
Can the Quality Metrics Help Me?” (eAppendix 1,
available at fedprac.com/AVAHO).

The phase 3 collaborative was designed for
hub and spoke facilities by focusing on current
state vs ideal state processes, communication
patterns, and care coordination between the hub
and spoke facilities. There were 10 facilities in
which all teams focused on lung cancer. Each fa-
cility was made up of 1 hub and had the ability to
send up to 8 participants (from either the hub or
the spoke facility) to the CCC workgroup meet-
ings. Participants were specialists, radiologists,
primary care providers, pathologists, nurses,
nurse practitioners, or physician assistants.

Conceptual Model Deployment

The deployment of the CCC 3-phase conceptual
model was based on the Institute for Healthcare
Improvement (IHI) Breakthrough Series Collabor-
ative Model.2#% Implementation was carried out
over 3 phases (2005-2011) after proper teach-
ing, coaching, and learning sessions (LS)
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Each LS incorporated instruction in basic
systems engineering and Lean Six Sigma prin-
ciples (an approach to quality improvement
that focuses on reducing waste and variabil-
ity) with practical, health care-based examples,
case studies, and immediate application of the
VA-TAMMCS (vision/analyze, team/aim, map,
measure, change, sustain) SR organizational
framework (Figure 2), tools, and methodolo-
gies to the process under investigation.?® The
VA-TAMMCS (eAppendix 2, available at fedprac
.com/AVAHO) was developed by the VA Office
of SR to improve the care provided to veterans
at VA facilities.?” Between LSs, teams worked to
test and refine existing and innovative improve-
ments in their systems, and the teams shared the
results of their improvement efforts in monthly re-
ports in action periods.

The CCC encouraged joint facilitation. A
SR clinical coach, a VERC IE, and participat-
ing facilities were required to work together
intensively (mentor and support) for 10 to
12 months. The mix of clinicians and engineers
helped the facilities by bringing in diverse per-
spectives, which led to better decisions in the
improvement of cancer care.?® During the CCC,
the |IEs partnered with and supported clinicians,
using Lean Six Sigma and SR tools and ap-
proaches to health care quality improvement to
quickly make improvements in efficiency and
quality (eAppendix 3, available at fedprac.com
/AVAHO).262%
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FIGURE 2
Systems Redesign VA-TAMMCS Framework
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Abbreviation: VA-TAMMCS, Vision/analyze, team/aim, map, measure,
change, sustain.

The IEs provided on-site support at all partic-
ipating VAMCs during all 3 phases by providing
the clinical teams with a variety of VA-TAMMCS
process improvement tools to support the analy-
sis and improvement of their organizations.

DATA COLLECTION

As part of the overall improvement process, the
facilities worked on several aim statements in
order to improve a primary constraint; such as
timeliness and quality of care. An aim statement
communicates what you want to do (eg, reduce,
improve, or eliminate), by how much, and when.
In order to improve timeliness, the CCC focused
on measures from first evidence to tissue di-
agnosis, from diagnosis to treatment, and also
intermediate measures, such as time from posi-
tron emission tomography scan ordered to com-
pletion. While working on overall quality of care
unique to cancer, the CCC focused on measures
related to documentation compliance and con-
sistency of care provided to patients.

Phase 1

Facilities were to optimize their process (time
from initial suspicion to diagnosis). Hence, par-
ticipating facilities were allowed to simply iden-
tify their aim statement and pick and choose
the area of focus.

Phases 2 and 3

Timeliness Aims. These aims were addressed
through improvements in information technol-
ogy in the Computerized Patient Record System

(CPRS) electronic medical record by creating
electronic order sets containing codes that alert
providers daily to retrieve and follow up on ab-
normal test results. Primary care physicians and
front desk staff also were educated on the use
of these order sets and to schedule a follow-up
test or specialist consult within 3 to 7 days.

Aim 1: Reduce to 15 days the time from initial

suspicion to diagnosis within 1 year.

Aim 2: Reduce to 30 days the time from diag-

nosis to start of treatment within 1 year.
Quality Aim. Improve the compliance rate
of identified quality indicators to 100% within
1 year.

Measurement Tools

The Cancer Care Measurement Tools were
designed to support the OQP performance
metric (Figure 3). The OQP creates and col-
lects data on evidence-based national bench-
marks to measure the quality of preventive
and therapeutic health care services at the fa-
cility, VISN, and national levels. These metrics
may be performance measures, performance
monitors, quality indicators, and special stud-
ies, among other measures, to support clini-
cians, managers, and employees in improving
care to veterans.

For each of the 3 CCC phases, VA-CASE
IEs facilitated the development of standardized
measurement and tracking tools for each can-
cer type. The tools identified key timeliness and
quality measures as a function of entered patient
data (eAppendixes 4-7, available at fedprac.com
/AVAHO). Each type of cancer tool contains data
entry, measurement, and chart sheets. The users
entered information in the data entry sheet, and
measurements and charts were automatically
generated. Charts were used during the CCC
LSs to identify process constraints and bottle-
necks as well as quality of care issues.

Quality Improvement Toolkit Series
The Quality Improvement Toolkit Series (QITS)
was created for VA clinical managers and pol-
icy makers to improve diagnosis, treatment,
and patient outcomes for high-priority condi-
tions. The goal of the QITS is to serve as the
cancer care improvement resource guide to
produce and disseminate the National Quality
Improvement Toolkit resource.

Each tool included in the QITS is matched
to 1 or more metrics of the OQP (such as a per-
formance measure or quality indicator). For
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FIGURE 3
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Abbreviation: PET, positron emission tomography.

aFor patients qualified for adjuvant chemotherapy stage II-lllA.

example, the types of tools include CPRS order
sets and templates, enhanced registries and pa-
tient databases, service agreements, and care
process flow maps. Each toolkit served as a re-
source for improving facility performance on a
specific set of established performance mea-
sures and/or quality indicators. Toolkits that
helped VA facilities improve performance on
OQP quality indicators and performance mea-
sures were based on the VA-TAMMCS model
and continuous improvement that was tailored
to the structure and needs of the VA system. The
VA-CASE staff provided guidance on the crite-
ria for inclusion in the toolkits to promote best
practice and quality in clinical practice. The cri-
teria used by a condition-specific expert panel
were based on whether or not it was (1) not al-
ready part of VA routine care nationwide; (2) can
be matched to 1 or more VA quality metrics/indi-
cators; and (3) currently in use at a health care fa-
cility (innovative VA colleagues nationwide and
by non-VA health care organizations).

Evaluation

After each LS, VA CCC evaluation data were
collected using standardized 5-point Likert
scale questions.

RESULTS

Industrial engineers provided > 1,200 days of
on-site support across the 60 teams and built
63 flow maps and 47 customized tools based
on the team’s requests throughout the imple-
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mentation period. Throughout the 3-phase
CCC, the IEs developed standardized mea-
surement and tracking tools for each cancer
type (lung, colorectal, prostate, head and neck,
and HCC). Outcomes included the sharing of
best practices that spread across programs
(uploaded to the national QITS site, available
only to VA employees); as well as enterprise-
wide development of the special interest group
(eg, VHA survivorship), which led to a national
survivorship toolkit.

The table illustrates the overall collaborative
impact across the CCC. In phase 1, 78% of the
64 aims (breast, CRC, lung, prostate) were met
at 18 facilities. In phase 2, 72% of the 94 aims
(CRC; HCC; and head and neck, lung, and pros-
tate cancers) were met at 21 facilities. In phase 3,
47% of the 64 aims for head and neck and lung
cancer were met at 11 facilities. The difference in
the percentage of aims met during each phase
was due to the variations in complexity of can-
cer types as well as additional logistic barriers at
each institution.

DISCUSSION

Overall, the CCC had a positive impact that
improved timeliness, accessibility, and qual-
ity of the cancer care process in participating
VAMCs. The majority of VAMCs focused on
optimizing the lung cancer care process in all
the phases of the collaborative, given that lung
cancer suspicion-to-treatment process is highly
complex, requiring multiple departments to
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TABLE

Cancer Care Collaborative Improvements

Phase 1

Phase 2

Phase 3

Cancer Type
Breast
Colorectal
Lung
Prostate
Total
Colorectal

Hepatocellular
carcinoma

Head & neck
Lung
Prostate
Total

Lung

Head & neck

Total

multidisciplinary rounds, and improved
communication among key service lines;
(2) developing a database (measurement

Average % ?mi:‘z‘m:f tool) to prospectively track all cancer pa-
Aims  Improvement > 40% of tients; (3) scheduling weekly multidisci-
VAMC,n Aims,n Met,% Over Baseline Baseline, % plinary meetings to provide a mechanism
3 9 89 55 67 to rapidly review patients and triage to
appropriate pathways in the treatment
3 9 89 51 56 algorithm; and (4) increasing physician
participation, including oncologists, sur-
9 39 72 98 1 geons, radiologists, and radiation oncol-
& 7 86 %6 29 ogists, to identify methlod.s and process
changes that could eliminate wasteful
18 64 78 76 63 steps and improve access for expediting
diagnosis and treatment of patients with
3 8 50 64 100 lung cancer who require surgery, che-
motherapy, and/or radiation. The over-
3 13 85 64 75 all impact on time from abnormal CT
to lung cancer surgery was reduced by
S 25 72 57 67 > 5 months from 180 to 20 days. Sub-
stantial improvements were made in

8 39 74 50 73 . . T .
timeliness and reliability in caring for vet-

2 9 63 55 88 erans with lung cancer.™

Groundbreaking work and exceptional
21 94 72 56 76 results continued in the second phase for
lung cancer care. In addition, the creation
8 50 48 49 %8 of a prostate cancer care web-based clin-
3 14 43 29 43 ical measurement tool helped to improve
the ability to proactively manage patients.
11 64 47 44 55 The tool included same-day scheduling

aNot an official Cancer Care Collaborative member.

coordinate workup and care, leading to the
greatest room for improvement.

Industrial engineers introduced a variety of
approaches to improvement to the collaborative
teams, and they were integral to the develop-
ment of standardized measurement and tracking
tools for each type of cancer, introducing ad-
vanced SR methods for specific aims and per-
forming appropriate data analysis. The ability of
the VA system to recognize where improvements
were needed was complemented by the efforts
of VA clinicians and administration with direction
from VERC IEs and their toolkits. Improvements
were made, sometimes decreasing time from di-
agnosis to treatment by 50%. The VA facilities
were encouraged to sustain this improvement
using the toolkits with continued data gathering
and implementation.

In phase 1, lung cancer improvements in-
cluded (1) establishing the multidisciplinary clinic,

of biopsy and urology appointments for

veterans with possible prostate cancer

and the development of a protocol for ex-

pedited high-risk patients with metastatic
disease. Ultimately, the wait time from urology
consult to diagnosis was cut from 96 to 46 days
for veterans with prostate cancer (Figure 4).

Once the face-to-face CCC process was es-
tablished, tested, refined, and replicated suc-
cessfully, the virtual team proved to be a
cost-effective model. The virtual team did not
travel to LSs, a major source of expense, so a
process was set in place for their participation
in all other facets of the collaborative. This led to
the pilot testing of national virtual collaboratives
(eg, specialty and surgical care collaboratives).

The toolkits for lung and CRC (phases 1 and
2) were organized, standardized, and dissem-
inated throughout the VA to provide specific
knowledge and tools to improve cancer care.
The content of toolkits was primarily developed
and/or identified by CCC participants. Funding
for the toolkits was secured by OQP and SR,
which led to the creation of the integration and
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crosswalk documents (eAppendix 7, available at
fedprac.com/AVAHO).

In phase 3, lung cancer care teams showed
the most improvement among all 3 phases of
the collaborative. Aims statements in lung cancer
process showed an increased percentage of im-
provement in all phases. Weekly multidisciplinary
meetings provided a mechanism to rapidly re-
view patients and triage appropriate pathways
in the treatment algorithm. Open communica-
tion among sites and disciplines was vital and
increased participation by physicians to iden-
tify ways to expedite diagnosis and treatment of
lung cancer. In addition to access and timeliness
of care (accommodating patients’ preference
for scheduling), the teams identified areas they
deemed important for successful programs and
developed advisory panels that focused on qual-
ity, such as tumor boards, clinical trials, patient
education, cancer care coordinator/navigator,
survivorship, standard order sets and progress
notes, reliable handoff, chemotherapy and radia-
tion make/buy tools, head and neck toolkit, clini-
cal documentation, chemotherapy efficiency, and
Veterans Equitable Resource Allocation recovery
for metastatic cancer.

Based on the evaluation results, participants
gave their highest average ratings to items that
asked about the general potential of SR to im-
prove patient care and patient satisfaction, team
dynamics, site leadership support; confidence in
self, team, and coach; and the general potential
of SR to improve staff satisfaction. Participants
gave their lowest ratings to questions that asked
about having the necessary time and resources
to implement SR initiatives at their site as well as
the level of active engagement by site leadership
in SR work.

Limitations

Limitations to completing aims arose when
teams faced various challenges, includ-
ing changing team members, lack of re-
sources, and changes in processes. Teams
who were successful in achieving their aims
had (1) providers and nurses who were commit-
ted and were willing to attend weekly meetings;
(2) coaches with significant process improvement
experience; (3) team members who appreciated
the importance of dedicating time for process
improvement; and (4) utilized IEs support to im-
plement Plan-Do-Study-Act processes, to under-
stand the effectiveness of the measurement tools
and to address concerns faced by teams.
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FIGURE 4

Analysis of Timeliness Measures-Overall Means

Time from urology consult to
actual appointment schedule date

Time from urology consult to actual
appointment schedule date, no show

Time from urology appointment
to biopsy

Time from urology appointment
to biopsy, no show

Time from urology appointment
to prostate cancer diagnosis

Time from diagnosis to
treatment decision

Time from treatment decision
to surgery, low risk

Time from treatment decision
to radiation/hormones, low risk

Time from treatment decision
to surgery, low risk

Time from treatment decision
to radiation/hormones, high risk

M Baseline i { : { { :
(n=230)
M Preliminary Results 0 20 40 60 80 100
(n=23) Number of Days
CONCLUSION

Following the nationwide implementation of the
C4 initiative (2004-2009), the VA CCC (2009-
2013) was one of the first process improvement
projects implemented in the largest integrated
health care system in the country. Despite prior
successes in other industries, the multisite and
multidisciplinary aspects of the initiative led to
challenges in gathering complete, consistent
data with accuracy that would allow statisti-
cal methods to quantify results, or to compare
with prior results, or to determine levels of sig-
nificance. The CCC focused on addressing the
partnerships between clinicians and IEs at the
VA rather than on in-depth data collection and
analyses. It was important for clinicians to un-
derstand the importance of using SR tools so
that when data collection was added to their
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responsibilities, it was seen as a benefit to
process improvement and overall quality of pa-
tient care.

Using proven SR strategies, care teams were
empowered to successfully implement required
changes. The early adoption of SR and IE in-
volvement has led to improvements in efficiency,
timeliness, quality, and access to cancer care
at the VA. As demonstrated, the ownership of
these processes by cancer care teams within the
framework of a patient-centered approach is fun-
damental to successful CCC implementation.

The early adoption of collaboration be-
tween clinicians, SRs, and IEs resulted in sig-
nificant improvements in cancer screening and
more efficient cancer care, including recogni-
tion of the VHA as a leader in CRC prevention
with receipt of the National Colorectal Cancer
Roundtable’s 80% by 2018 National Achieve-
ment Award, achieved in 2009 (9 years ahead of
the 2018 goal) and has been sustained.®® As one
of the first process improvement studies done
at the VA, the CCC was successful and helped
guide the direction of projects such as the stroke
quality improvement collaborative and the PACT
collaborative.?”?® Having learned from the suc-
cesses of CCC, future SR projects implemented
process improvement while also focusing on
more detailed data collection and analysis.?”

Clinical care teams were empowered to suc-
cessfully implement the required changes and
demonstrated the ownership of these processes
within the framework of a patient-centered ap-
proach, which was fundamental to the success-
ful CCC implementation. With the support of
additional personnel, such as IEs, SR special-
ists, clinical care professionals, and subject mat-
ter experts the effort to provide data collection
and analysis tools to utilize and test frequent,
small-scale Plan-Do-Study-Act cycles, facility
teams can ultimately be trained to become their
own experts, in improvement methods.?' This
method of process improvement can be a sus-
tainable method for continual growth and pro-
gression within an ever-changing cancer care
delivery system.
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