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Health systems today have increasing opportunities and
imperatives to conduct delivery science, which is applied
research that evaluates clinical or organizational prac-
tices that systems can implement or encourage. Exam-
ples include research on eliminating racial/ethnic dispar-
ities in hypertension management and on identifying the
types of patients who can successfully use video visits.
Clinical leaders and researchers often face barriers to
delivery science, including limited funding, insufficient
leadership support, lack of engagement between opera-
tional and research leaders, limited pools of research ex-
pertise, and lack of pathways to identify and develop
ideas. We describe five key strategies we employed to ad-
dress these barriers and develop a portfolio of delivery
science programs in Kaiser Permanente Northern Califor-
nia. This portfolio now includes small and medium-sized
grant programs, training programs for postdoctoral re-
search fellows and experienced physician researchers,
and a dedicated team that partners with clinicians to
develop high-priority ideas and conduct small projects.
Most of our approaches are consistent with frameworks
used to develop delivery science by other health systems;
some are innovative. Most of these strategies are adapt-
able by other health systems prepared tomake long-range
organizational commitments to mechanisms that foster
partnerships between clinical leaders and researchers.
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BACKGROUND

Recent developments have accelerated the impetus for health
care organizations to evolve as learning systems.1 Nationwide
adoption of electronic health records and shifts in financing
and management have increased the opportunity and impera-
tive to conduct delivery science, which we define as applied
research that evaluates clinical or organizational practices that
health systems can implement or encourage.1–3 This field
includes effectiveness research and implementation research,

which encompasses evaluation of quality improvement inter-
ventions.4–6 Examples of delivery science questions include:

& How can we eliminate racial/ethnic disparities in hyper-
tension management?

& What types of patients can successfully use video visits to
substitute for in-person office visits?

Clinicians and researchers nationwide face barriers to
conducting delivery science, including limited funding, insuffi-
cient leadership support, lack of engagement between research
and operational leaders, limited access to research expertise by
clinicians, and confusion about how to prioritize opportunities.7,
8 We have first-hand experience with these barriers as leaders
within Kaiser Permanente Northern California (KPNC), an in-
tegrated system with more than four million members. Despite
having a robust research group, we saw longstanding frustration
from both clinical leaders and researchers that we had not
optimized the potential of research in our system.
Like others who have established delivery science portfoli-

os, we recognized that increasing partnerships between clini-
cal leaders and researchers would increase the quality of our
performance improvement work and enable research to have
higher impact.9–12 To address this need, we developed new
programs to support delivery science. For example, to address
the questions above, our projects:

& Created an algorithm on thiazide dosing that led to a
region-wide quality metric for reducing blood pressure
disparities

& Generated findings to inform the operational implemen-
tation of video visits13

This paper is for clinical leaders and researchers who wish
to foster delivery science. We describe five key strategies: (1)
committing organizational funding, (2) engaging leadership,
(3) integrating research with clinical operations, (4) creating
reservoirs of expertise, and (5) devising structured pathways
for multidisciplinary idea development. We also examine the
generalizability and limitations of our experience, comparing
it with models in other health systems.5, 9, 10

COMMITTING ORGANIZATIONAL FUNDING

Research groups in health systems often depend on external
funding. In 2010 before our efforts, 88% of our research
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group’s $96 million in annual expenditures were from external
sponsors, predominantly the National Institutes of Health.
External sponsors’ priorities often did not facilitate the re-
search our organization needed. In 2012, three conditions
converged to catalyze new internal investment in delivery
science: KPNC’s finances were robust; a new research group
director (T.L.) was recruited; and our executives were forward-
thinking, viewing delivery science as a means of improving
care and enhancing reputation.
To ensure support for delivery science, our executives

have committed sustained funding for five interrelated
programs that comprise our delivery science portfolio
(Table 1).14 We initially established two funding programs
to stimulate collaboration between embedded researchers
and clinicians: the Rapid Analysis Program for small pro-
jects and the Delivery Science Research Program for
medium-sized projects. Subsequently, we developed the
Rapid Analytics Unit, a dedicated team that enables exec-
utives to commission high-priority small projects. We have
also established training programs for postdoctoral fellows
and experienced physician researchers. These long-term
commitments have been critical in developing our delivery
science pipeline.

ENGAGING LEADERSHIP

Our efforts have been supported and guided by the executives
of The Permanente Medical Group, who lead 9000 physicians
in 21 hospital-based medical centers and more than 250 out-
patient clinics. Through a series of one-on-one and small
group meetings, we were able to educate leaders about the
needs for funding, development of internal expertise, and time
and persistent effort required to enable research to contribute
to operational improvement.
Guidance from executives has been critical to enable prior-

itization, the key to effectively investing the finite funding and
researcher bandwidth available. To elicit executive input, we
have used both ad hoc and systematic approaches, including

emails to test ideas and small group meetings to refine them.
We hold quarterly large group meetings of executives and
research leaders to review ideas and set priorities. Criteria for
a project to be designated high-priority are that it will (1) have
operational impact in a strategic priority area, (2) build rela-
tionships among operational leaders and researchers, (3) de-
velop a method that generalizes to other clinical situations, and
(4) enhance our national reputation through publication or
dissemination.

INTEGRATING RESEARCH WITH CLINICAL
OPERATIONS

Forming partnerships among researchers, clinicians, and
health system leaders is crucial, since few individuals have
the full range of skills needed for delivery science.7, 11, 12, 15

To stimulate collaboration, we have required that each project
be co-led by a clinician and researcher. For example, an
internist leading region-wide quality efforts and a research
scientist wanted to evaluate antihypertensive medication treat-
ment among African-Americans. Our Rapid Analysis Pro-
gram supported their collaborative project, which led to im-
plementation of a new quality measure to reduce disparities in
thiazide dosing.16

In some cases, our programs have catalyzed new clinician-
researcher partnerships. For example, a pulmonologist and a
physician technology leader wanted to evaluate a new protocol
for triaging and tracking pulmonary nodules identified on
computed tomography for lung cancer screening. They sought
collaboration from a lung cancer epidemiologist who helped
design a project, supported by our Delivery Science Research
Program, that led to better standardization of care.
We found that these funding programs could not meet all

delivery science needs. Many clinicians need experienced
researchers to help them develop feasible project plans.17 To
provide a mechanism more agile than a grant program, we
developed the Rapid Analytics Unit, a dedicated team that
conducts small projects commissioned by executives. The unit

Table 1 Programs in the Delivery Science Portfolio, Kaiser Permanente Northern California

Program Function or type
of work supported

Specifications Number of projects or
persons supported

Rapid Analysis Program Grants for small projects and
feasibility analyses

Up to 6 months and up to $30,000
using only existing data

8 projects completed;
2 in progress

Delivery Science
Research Program

Grants for medium-sized projects Up to 24 months and up to $250,000 11 projects completed;
28 in progress

Rapid Analytics Unit Dedicated team that does work
commissioned by executives,
including consultation, project design,
analytics, and small projects

Up to 12 months, using only
existing data

18 projects completed;
9 in progress

Delivery Science
Fellowship Program

Training for postdoctoral research
fellows

2 years of full-time support for fellows,
plus tuition for a masters in public
health if appropriate

6 fellows at any given time;
8 have graduated as of
summer 2018

Physician
Researcher Program

Training for physicians with 2
or more years of attending-level
experience

4 years of protected effort for research
at 20–40% FTE for physicians, plus
$250,000 in research project support

6 physicians in the first
cohort
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includes three senior researchers from our embedded research
group, a project manager, and several programmer/analysts.
This unit’s work has contributed to effective implementa-

tion in many specialties. For example, our oncology chiefs
developed systems to enable regional experts to offer consul-
tation to local oncologists treating testicular and other uncom-
mon cancers. The group needed algorithms to rapidly identify
newly diagnosed patients, so regional experts could contact
local oncologists. The Rapid Analytics Unit, with our cancer
registry experts, created case-finding algorithms using discrete
data elements and natural language processing.

CREATING RESERVOIRS OF EXPERTISE

To expand the talent pool for delivery science, we have
established two training programs. The Delivery Science Re-
search Fellowship Program includes six postdoctoral fellows
who receive 2 years of training in research and quality im-
provement. Each fellow completes two or more projects and
participates in work-in-progress and skills seminars. Fellows’
backgrounds include medicine, nursing, epidemiology, and
genetics. Their research topics include reducing care gaps for
cancer survivors, mental health in complex patients, and im-
plementation of genetic testing.
The Physician Researcher Program leverages the talents of

experienced physicians who are capable of leading both re-
search and implementation. It provides structured training and
research project support. The six physicians in the program’s
first cohort are devoting 20 to 40% of their effort to research
for at least 4 years, with the rest in clinical practice. Projects
include a study of outcomes of asymptomatic carotid stenosis
and development of clinical decision support for emergency
management of atrial fibrillation.

DEVISING PATHWAYS FOR IDEA DEVELOPMENT

Good delivery science ideas emanate from a variety of people,
including clinicians, researchers, and operational leaders. Ex-
ecutives and clinical chiefs are well-positioned to identify
strategic priorities and usually need others to develop and
execute projects.
We have devised structured pathways to stimulate multidis-

ciplinary idea development using both bottom-up and top-
down approaches. In the bottom-up approach, we issue a
region-wide request for applications to the Delivery Science
Research Program twice a year. We ask executives, physicians-
in-chief of medical centers, chairs of region-wide specialty
groups, and other leaders to disseminate the request. Letters
of intent are discussed in an executivemeeting, after which only
ideas likely to be funded are invited to develop full proposals.
The second pathway uses a top-down approach in which

executives first identify clinical areas that are ready for deliv-
ery science development. Criteria for readiness include having
a chief group with a strategic plan for enhancing care delivery

and having one or more clinicians with ability to lead a project.
In a typical development process, the regional chair of a
specialty invites ideas from clinical leaders, designates a
champion to work with a senior researcher to develop a set
of feasible study ideas, and works with their executive and
others to select priorities. This process has the advantage of
systematically involving many key stakeholders from its
inception.

MEASURES OF SUCCESS

Our delivery science portfolio’s primary objective is to gener-
ate evidence that improves care delivery and resulting health
outcomes. Each project commits to creating deliverables rele-
vant to implementation and is assessed at its end and
12 months later. Because many projects aim toward improving
processes, with more distal effects on clinical outcomes, we
have used process measures to evaluate success (Table 2).
These include whether a project (1) improved a region-wide
delivery practice, (2) generated information that indicated the
next step in care improvement, (3) created a useful analytic
approach or tool, (4) identified barriers to effective care deliv-
ery, (5) identified barriers to generating evidence, such as data
gaps, (6) built relationships between key clinicians and re-
searchers, or (7) enhanced organizational reputation through
publication.
Some projects have yielded financial return on investment,

for example, by averting needless ultrasounds for low-risk
ovarian masses19 or finding that African-American patients
with hepatitis C do not require extended treatment courses,20

leading to estimated savings of several million dollars annu-
ally. Still, our portfolio’s central objective is effective and
efficient care delivery, rather than cost savings.
More broadly, our efforts have shifted our organization’s

culture toward increasing collaboration between operations
and research, a vital condition for learning health systems.4, 6,
10, 21 Operational leaders have become more conversant with
important methodologic issues such as regression to the mean,
while researchers have a deeper understanding of operational
needs. Researchers have been increasingly able to influence
implementation efforts to adopt high-quality evaluation designs.
The evolution of our delivery science portfolio has uncov-

ered new challenges. The volume of ideas has increased,
necessitating better structures for developing and prioritizing
ideas. We found that some projects encountered recurring
types of barriers, leading us to devise ways of proactively
identifying such barriers before settling project plans.

COMPARISONS AND LIMITATIONS

Our work aligns with published frameworks for delivery sci-
ence, especially the operating models described by King.5, 9–11

Many projects supported by our Rapid Analysis Program and
Delivery Science Research Program fall within King’s clinician
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and researcher program evaluation model. Our Physician Re-
searcher Program parallels King’s clinician-researcher skill de-
velopment model, but goes beyond other efforts by dedicating
organizational funding for mid-career physicians to conduct
both research and implementation. Our Rapid Analytics Unit
is relatively innovative in providing a utility that can quickly
respond to executives’ requests to develop high-priority deliv-
ery science ideas and conduct studies.
We acknowledge that not every health system has the finan-

cial means and leadership support that catalyzed our efforts.
Other factors underlying our success include Kaiser
Permanente’s integration, cohesive culture, embedded research
group, and information systems, which facilitate interchange
between research and operations. Integrated systems, including
the Veterans Administration,5, 11 Intermountain Healthcare,22

other Kaiser Permanente regions,10, 23 and the UK,24 may offer
especially supportive environments for delivery science due to
incentives being aligned between payers and providers. These
systems have used similar strategies, including commitment of
internal funding, mechanisms to stimulate partnerships, and
idea development structures.5, 10, 11

Other types of health systems, ranging from academic med-
ical centers to a children’s rehabilitation center, have succeeded
in developing delivery science programs.9, 25, 26 For smaller or
less integrated settings, the strategies we employedmay require
changes in scale or structure. For example, establishing a
funding program to stimulate clinician-researcher collaboration
can be initiated with modest funding. Other strategies, such as

creating training programs, may require funding beyond the
means of smaller organizations but could be attained through
collaboration with external partners.
We conclude that delivery science can be fostered through

strategies that address key barriers and stimulate clinician-
researcher partnerships. Continuing progress in this field will
stem from organizations evaluating the factors leading to success
and failure and sharing knowledge to facilitate our collective
understanding of how to best develop learning health systems.
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Table 2 Examples of Projects and Their Impact, Delivery Science Portfolio, Kaiser Permanente Northern California

Program/project title Work accomplished Measures of success1; specifics

Rapid Analysis Program
Electronic secure message reminders in
patients with diabetes

Found that patients opened electronic secure
messages at higher rates than expected, and the
volume of messages sent was relatively low

Generated information that indicated the next
step in care improvement: the quality
department is designing approaches to
encourage more use of such messages

Gaps in follow-up surveillance for
survivors of early-stage colorectal
cancer

Found that the proportion of eligible patients
with follow-up testing varied substantially
across medical centers

Generated information that indicated the next
step in care improvement: the regional team
is pilot testing ways to close the observed gaps

Delivery Science Research Program
Real-time decision support for
pulmonary
embolism in the ED

Evaluated data capture methods and
incorporated
KP-specific mortality point estimates in a risk
stratification decision support tool

Improved a region-wide delivery practice:
enhanced a risk stratification tool now in
use in EDs region-wide;
results published in Ann Intern Med[18]

Robotic hysterectomy for benign
gynecologic disease—pilot study

Developed outcome measures and described
variation in case complexity

Generated information that indicated the
next step in care improvement: robotic and
conventional laparoscopic procedure outcomes
studied in >7000 patients; report shared with
regional leaders to help shape referral protocols

Rapid Analytics Unit
Familial hypercholesterolemia—
identifying patients at risk

Created algorithms to identify cases of potential
familial hypercholesterolemia based on
laboratory
results for referral

Generated information that indicated the next
step in care improvement: reports from the
algorithm are now being used to identify
patients for evaluation

Adnexal masses identified on
ultrasound

Conducted analyses of utilization and outcomes
of
women with adnexal masses managed via a
new
clinical protocol for risk classification based on
ultrasound

Improved a region-wide delivery practice:
supported the implementation of the new
clinical protocol and led to a subsequent
evaluation phase; results published in Obstet
Gynecol[19]

1Measures of success included (1) improved a region-wide delivery practice, (2) generated information that indicated the next step in care improvement,
(3) created a useful analytic approach or tool, (4) identified barriers to effective care delivery, (5) identified barriers to generating evidence, such as data
gaps, (6) built relationships between key clinicians and researchers, or (7) enhanced organizational reputation through publication or dissemination
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