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I. EXECUTIVE SUMMARY
The purpose of this report is to quantify and understand the overall impact of the UC Center for Health
Quality and Innovation (CHQI) programs and projects since its launch in 2010. From 2011 to 2015, CHQI
initiated a total of 53 grants to develop, implement, and spread innovative evidence-based programs
at UC Health. CHQI also supported convenings of collaborators across UC Health’s 6 health systems
to share best practices, implement performance improvement initiatives, and develop system-wide
standards of practice policies, procedures and processes. Additionally, CHQI initiated and supported
collaboration with key partners (both internal and external to UC Health) to develop new, innovative
UC Health clinical offerings.
Benefits: Projects and programs funded by CHQI have produced multiple types of benefits to the UC
Health systems, particularly clinical quality improvements, such as decreased lengths of stay (LOS),
complication rates and readmissions. As of 2016, we estimate that CHQI-funded projects and efforts
at the UC health systems have added more than $65 million in benefits throughout UC Health, resulted
in multiple publications, contributed to increases to the contribution margin, and secured innovative
contracts for clinical services.
Barriers and Recommendations: Centralized coordination and support, as well as leadership
commitment and endorsement are important to foster and monitor progress of initiatives during their
growth phase before they become integrated at all UC health systems. Key barriers include variation in
alignment of clinical priorities across health systems, lack of common infrastructure between individual
UC health systems, lack of resources, need for early integration with existing health system initiatives
to enhance sustainability, identifying appropriate project champions, and need for engagement with
multiple stakeholders, such as non-clinical entities and outside vendors/stakeholders.
To facilitate ongoing innovation and quality improvement efforts, and sustain the improvement gains, a
central entity is critical to focus on system-wide advancement of performance excellence and innovative
practices—ensuring that improvement strategies are aligned with clinical and institutional priorities.
CHQI is now well positioned to serve as that central platform for UC Health’s focus on clinical and
quality excellence and innovation in collaboration with the UC health systems.
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II. INTRODUCTION
About CHQI
Successful improvement of healthcare quality and fostering innovation at an Academic Health system
is a multi-pronged, multi-disciplinary effort that requires leadership endorsement, alignment with
institutional priorities, funds and incentives, willingness to champion a project, and the engagement
of colleagues and peers across the system. In 2010, the CEOs at the five UC Medical Centers (UC San
Diego, UC Irvine, UC Los Angeles, UC San Francisco, and UC Davis), in collaboration with the senior vice
president of UC Health at the UC Office of the President, funded and launched the Center for Heath
Quality and Innovation (CHQI) to support UC Health’s goal of driving healthcare value by ensuring
better health outcomes, better population health and lowering healthcare costs.

Evolution of a system-wide approach to quality & innovation
CHQI embodies UC Health’s evolution of a system-wide approach to improving healthcare quality and
innovation. Prior to its inception, health care quality initiatives within UC Health were focused at the
individual health system level. However, the national healthcare discussions that led to the Patient Protection and Affordable Care Act highlighted the need for additional approaches that could more rapidly
transform UC Health to address the marketplace focus on healthcare value. Although each UC health
system individually provided outstanding quality of care and fostered innovations to further improve
quality of care, UC Health as a whole had not been able to leverage its scale to realize even greater value
from its ongoing activities. As a result, UC Health leadership created CHQI to help foster this rapid
transformation. The center was tasked with employing outreach efforts to identify and support innovative, transformative healthcare interventions and practices at UC Health that would improve the health
of all Californians and influence healthcare nationally and globally.
UC Health operations encompass California’s fourth-largest health care delivery system and the nation’s
largest health sciences training program. UC Health includes six academic health systems, 10 hospitals
and 18 health professional schools and programs. UC staffs five trauma centers, provides half of all
transplants and one-fourth of extensive burn care in the state.
CHQI is governed by a Board of Directors composed of the six UC medical school deans, the five UC
health system chief executive officers, and chaired by the UC executive vice president for UC Health.
CHQI is based at UC Health in the UC Office of the President in Oakland and is comprised of the
executive director and a small coordinating staff.
CHQI received $15 million in funding from the five medical centers to support a series of grants that
were initiated each year between 2011 and 2015. In 2013, the Office of Risk Services and CHQI created
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a $10 million joint venture known as The Center for Quality and Innovation Quality Enterprise Risk
Management (CHQI/QERM). All grants are scheduled to be completed no later than December 2017. The
total funds allocation for the 53 grants is $15 million ($7.3 million from the medical center funding; $7.7
million from the Office of risk services funding). The remaining funds are used to support performance
improvement efforts of multi-disciplinary collaboratives such as the UC Cardiac Surgery Consortium (see
below), development of key partnerships, development of new, innovative UC Health clinical offerings,
salaries and benefits, convenings (e.g., the CHQI colloquium), consultants, and expenses.

Overview of benefits and impact
Of the more than 50 grants awarded to UC Health practitioners to support the development and
spread of best-practice initiatives, most were successful in improving outcomes. CHQI-funded programs
have generated multiple types of benefits to the UC Health systems, particularly clinical quality
improvements, such as decreased lengths of stay (LOS), complication rates and readmissions; financial
benefits in realized annual savings, an increase in annual revenues, and subsequent external award
funding. Other benefits include increases to the contribution margin, new types of patient revenue, and
innovative contracts for UC Health clinical services.
During this same time, it became apparent that non-grantee providers and clinical leaders were
interested in meeting with their colleagues across the system to share and compare various quality
improvement efforts within their specialty areas and to learn from each other. Thus, a number of clinical
collaboratives developed. The earliest collaboratives, cardiac surgery and primary care, both continue to
convene and address quality issues. We have found some collaboratives are short-lived. Some stop after
achieving identified objectives; some dissipate due to changes in resources, interest or priorities. Others
tend to remain in place and continue to identify and address new opportunities and goals.
Conservatively, we estimate that CHQI-supported grants and collaboratives at the UC health systems
have resulted in a more than 2.5:1 ROI in annual benefits throughout UC Health, from annual costsavings and enhanced revenues. This does not include gains achieved through securing additional
external funds such as new grant dollars. In addition, the projects have resulted in 58 peer-reviewed
publications and numerous national presentations.

In Summary
Initially, it was intended that CHQI would operate for 5-6 years and would be re-evaluated for impact
in 2015. Due to a decrease in staffing and expenses, CHQI was able to extend operations until mid-2017
and is scheduled to sunset at that time. As an evolving experiment conceived to identify and implement
scalable performance improvement initiatives and support innovation, CHQI has demonstrated
great success. These successes have propelled CHQI to become in effect, the central entity by
which collaborators across the system convene to develop, share, learn and implement performance
improvement strategies and interventions on a system-wide scale. As stated by one grantee:
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“At all campuses, this [CHQI] project has had a profound positive 

effect on the standardization of processes across campuses, and 
have locally enhanced the collaboration between healthcare 
departments and providers with the one specific goal of improving 
the safety and the quality of care of our patients.”
We have learned that to successfully support and sustain robust system-wide clinical performance and
quality improvement across a broad geographical expanse, and provide a vehicle to encourage and foster
innovation, centralized focus and coordination is needed to nurture system-wide advancement of clinical
and quality excellence and innovative practices. It is important to recognize that each collaborative
is different—how system-wide groups address their objectives is contingent on specialty, resources,
motivation and hierarchy within the group and the individual medical centers. There is no “one size fits
all.” It is essential that the organizing entity recognize the organic nature of the group development, the
inherent difficulties in collaborating across an expansive geography, and that collaborative members
come from differing healthcare cultures. We have learned to be flexible and open to a variety of
collaborative structures as the members wrestle with how to best come together across a large system.
See Figure 1 for an outline of CHQI activities and growth since its inception in 2010, to the end of phase
1 in June, 2017.
Figure 1. Timeline Summary
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III. CHQI GRANTS
A key strength of UC Health is the innovation that happens at the individual campus and health systems.
As a result, the initial focus for CHQI fostered further development of the most promising ideas from
within the individual UC health systems. Project grants were awarded to groups within UC Health to
further develop scalable innovations, with a preference towards multi-campus participation in developing and implementing system-wide interventions that improve outcomes. A second set of awards
focused on providing fellowships to promising individuals to provide them protected time and leadership
training to develop new projects at the individual UC health system, with subsequent awards made to
locally successful projects to scale up for broader implementation across UC Health. All grants were
designed as single and/or multi-campus projects.

Clinical quality improvements
As noted, CHQI awarded 53 grants from 2011-2015. Many have demonstrated improved clinical outcomes. Analysis of the grants indicates that many of the clinical quality improvement projects
are associated with cost savings and revenue enhancement (see the following sections). To date, some
notable projects include:
Surgical Enhanced Recovery Programs
• Reduced median length of stay for targeted procedures by 1 to 7 days.
Episode of Care Bundled Payments for Total Joint Arthroplasty Project
• Readmission rate for patients to UCSF declined from 4.3% to 0.7%
• Excluding outliers, direct costs declined by 4-5% per case.
Post-Operative Delirium in high-risk patients
• Reduced the postoperative delirium rate from a historical rate of 40% to <8%.
Surgical Site Infections
• 	Reduced the UC Health standardized infection ratio from 0.857 to 0.672 (less than 1 is better
than the national baseline) for neurosurgery, orthopedic, and colorectal cases.
eConsults and eReferrals
•	Over 3000 eConsults in 16 months among fourteen specialties at the 4 health systems after
adoption of UCSF eConsult program
• eConsult site adoption rates of 40 to 85% for UC Health primary care providers
• 	eConsult specialty clinic decompression: 12% reduction at intervention clinics compared to 10%
increase in control clinics in specialty referrals at one site
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•	eConsult improved access to specialty care: median times to specialty access in some clinics
reduced from >40 days to 5 days.
Smoking Cessation
• More than 5000 eReferrals to the California Smokers’ Helpline from UC Health.
• All UC Health sites are >87% for tobacco assessment of outpatient populations.
DVT Prevention
•	Reduced hospital associated pulmonary embolisms and leg deep vein thromboses by 20% across
UC Health.
Fall Prevention
• Sites experienced up to a 53% reduction in risk of patient falls in the hospital.
Standardization/Optimization of CT Patient Radiation Doses
•	Substantial lowering of effective CT doses, including an approximate 33% reduction in head CT
dose, a 26% reduction in chest CT dose, and a 23% reduction in abdomen/pelvis CT dose across sites
Additional Quality of Care Improvements: CHQI projects have led to many improvements within the
system, many of which are sustainable through information technology or changes to the electronic
health record (EHR) system. Several highlights include:
•	The 2011 project on radiation safety created the UCDOSE Virtual Symposium on Radiation
Safety in Computed Tomography, an online medical conference made free to UC technologists
that features over 100 lectures and 36 hours of continuing medical education.
•	The 2011 project on fall prevention developed an education program and training videos to
facilitate the 5P method of reducing falls.
•	The 2013 UCD fellow /2014 ROI project on smoking cessation developed the first two-way
referral system between an electronic health record system and the California Smokers’
Helpline, now implemented throughout UC Health.
•	The 2013 QERM project on improving neurosurgery quality has implemented a UC system-wide
rollout of providing EMMI patient education materials pre-operatively to neurosurgical patients.
•	The 2015 project on mitigation of hospital acquired pressure ulcers (PU) has resulted in an
improved risk algorithm for assessing PU risk scores, and development of a low-cost pressure
sensitive sensor which is currently in the pilot testing phase.
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Project spread within UC Health
CHQI has provided an avenue to foster and spread innovations through the UC system. Some spread
occurred organically, while others were spread with additional support from CHQI. Eight projects,
mostly single site CHQI fellowship projects, were spread to other campuses through 2013 QERM and
2014 ROI initiatives. For example:
•

The 2012 fellow project on antibiotic stewardship spread naturalistically from UCLA to UC Davis.

•	The 2012 fellow / 2013 QERM project on palliative care in the ICU, started at UCSF and spread
through all five campuses, training over 400 nurses
•	The 2013 fellow / 2014 ROI project on eConsult and SmartReferrals, started at UCSF and spread
through all five campuses.

Grant-Related Projected cost savings / revenues, project-related awards
CHQI projects have produced several types of benefits to the UC Health systems, including: clinical
quality improvements such as a decrease in length of stay (LOS), complication rates and readmissions;
financial benefits in realized annual savings ($6.8 million in 2015); and an increase in annual revenues
(an additional $4 million in 2015). As more projects are sustained, scaled and spread across the system,
an increase in improved outcomes, cost savings, and revenues should be expected in the coming years.
Four single-campus projects that had a demonstrated cost-savings have been spread through additional
CHQI funding initiatives.
See Table 1 for a summary of grant-related financial impact.
Table 1: Summary Grant-Related Cost Benefits: 2014 to 2016 (Millions)
COST BENEFITS ($M)

2014

2015

2016

Total

Cost Savings

$3.5

$6.8

$7.6

$17.9

Increased Revenue

$4.0

$4.0

$26.5

$34.6

Additional External Grant Funding

$13.4

Total

$65.9
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Cost-Savings: Annual savings to the UC system: approximately $6.8 million annually. Several projects
demonstrated reductions in health care utilization, including two from the 2011 project cohort, two from
the 2012 fellow project cohort, and three from the 2013 fellow cohort. Examples include (but are not
limited to):
•	The 2011 five campus venous thromboembolism (VTE) reduction project has estimated they
prevented 140 VTE occurrences in 2013, which translates into annual savings of $1.9 million.
•	The 2013 UCD /2014 ROI smoking cessation referral program generated nearly $880,000 in
savings from reduced inpatient and outpatient health care use.
•	The 2013 UCSF electronic consult program resulted in projected annual savings of $434,000
primarily through reduction in outpatient consultation costs plus averted emergency room and
hospital visits.
•	The 2011 two campus (UCLA/UCSF) fall prevention project estimates an additional annual
savings of $3.30 million at Santa Monica UCLA Medical Center ($1.06 million) and UCSF Medical
Center (Parnassus, $2.24 million). Most of these savings are from declines in nursing time spent
on fall-related activities than from direct medical savings from prevented falls.
Increased Revenues: The savings to date likely have also led to similar amounts of increased revenues
as they are nearly all due to reductions in hospital utilization, and subsequently were backfilled by other
patients. Three 2012 fellow projects also increased revenues to the health care system, resulting in over
$4 million in annual revenues to the UC system. Additionally, the pharmacy initiative added another
$24.5 million to net revenues in 2016, which is not accounted in annual revenue projections. Examples
include (but are not limited to):
•	The 2012 UCD specialty pharmacy initiative initially led to contracts which generated $1.36
million in revenues during the fellowship, which projected annually resulted in an additional $2.1
million in revenues. This program has since grown to generate a net revenue of $24.5 million for
FY 16 at UCD.
•	The 2012 UCLA elective surgery discharge program increased net revenues through a discharge
pharmacy program for surgical services by $639,000 during the fellowship, which projected
annually would result in $1.29 million in revenues.
The 2012 UCSD emergency room throughput program reduced the total number of patients who left
without being seen by nearly 800 patients, which projected annually resulted in an additional $674,000
in revenue.
Additional External Grant Funding: Four project teams have received an additional $13.4M (approx.)in
external funding based on their CHQI work. These projects are largely from the 2011 project cohort and
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the 2012 fellowship projects, which suggest that this number will grow over time. These awards include
(but are not limited to):
•	$7,900,000 from the National Institutes of Health (NIH), $1,881,000 from the Patient Centered
Outcomes Research Institute, and $1,500,000 from the Centers for Disease Control to the 2011
radiation safety project
•	$900,000 from NIH and $750,000 from the American Stroke Association/Bugher Foundation to
the 2011 wearable sensor project
•	$750,000 from the Health Resources and Services Administration and $54,000 the Children’s
Partnership to the 2013 UCD pediatric telehealth project.
•

$400,000 from the Betty and Gordon Moore Foundation to the 2011 VTE reduction project

•

$180,000 from the Cambia Health Foundation to the 2012 UCSF palliative care intervention.

•	$150,000 from the California Health Care Foundation to the 2012 UCSF orthopedic bundled
payment project.
Other Projected Savings and Revenues: We anticipate that many of the CHQI projects will generate
additional savings and revenues long after the expiration of the projects, or have provided key support
that will lead to additional system savings and revenues. For example, the 2012 fellowship / 2013 QERM
project on palliative care in the ICU enabled the formation of a UC-wide inpatient palliative care service
consortium. Recent estimates have found that this consortium UC medical center inpatient palliative
care services generated over $27 million in direct cost savings for UC Health in 2015.
See Appendix A for a summary of combined grant-related projected cost benefits: savings / revenues,
project-related awards to date

Dissemination and External Peer-Review Recognition
More than 55 papers have been published based on work funded by CHQI, including papers in PLOS
ONE, Pediatrics, American Journal of Critical Care, JAMA journals, and five papers in Journal of Hospital
Medicine. This number will grow over time as there are several more papers which have been accepted
and pending publication, other manuscripts in preparation, and numerous presentations at national and
local meetings. See Appendix B for a listing of all publications to date.
CHQI sponsored projects have been gaining additional recognition. The 2011 five campus venous
thromboembolism (VTE) reduction project was recognized in 2015 by the US Centers for Disease Control
as one of eight national Healthcare Acquired Venous Thromboembolism (HA-VTE) Prevention Challenge
Champions.
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IV.	SYSTEM-WIDE COLLABORATION/ NEW APPROACHES TO
HEALTHCARE DELIVERY
Although UC Health leadership meets regularly, prior to CHQI there was no similar formal mechanism
to convene leaders at the individual health system level within service lines or functional areas to
exchange learning and collectively work on improving quality. In addition to the system-wide collaborations developed through grant awards, system-wide collaboratives in key strategic areas such as cardiac
surgery, primary care, and maternal fetal medicine were convened. Many of the collaboratives that were
also initially supported through awards have continued to be active even after the end of the award.
Additionally, CHQI has sponsored system-wide colloquiums to encourage even broader exchange
between its sponsored projects and collaboratives, UC Health leadership, and other interested members
of the UC Health community. Between 2012 and 2015, the CHQI colloquiums brought together over 800
medical center executive leaders, fellows, professional school faculty, and outside experts in healthcare
quality and innovation. These colloquiums have been well attended, with the largest colloquium
comprising nearly 350 participants.

CHQI Collaboratives
CHQI collaboratives aim to be system-wide catalysts to improve performance by leveraging the scale
inherent within a multi-billion dollar health system, thus enabling UC Health to provide high-value,
system-wide services beneficial to both the individual medical centers and to UC Health overall. In
particular, collaboratives aim to:
1.

Improve system-wide efficiencies and performance

2. Support development of system-wide standards
3. Facilitate sharing, adoption, and dissemination of best practices
4. Assist in system-level and individual medical center performance improvement
5. Reduce variability in costs and quality
6. Support system-wide contracting
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Since 2012, there have been numerous CHQI-supported collaboratives across UC Health. Examples
of the most recent collaboratives (initiated in 2016) include:
UC Health Sepsis Collaborative
•	Physician and nursing champions at all UC health systems collaborate to share best practices,
solutions to common barriers/obstacles, methodologies for pulling data required for core
measure reporting. Goal: positively impact patient safety and clinical performance at each site.
UC Health Bundled Payment Collaborative
•	UCSF’s Office of Population Health has been a champion in the Bundled Payments for Care
Improvement Initiative total hip/knee joint bundles and is sharing the lessons learned with
UC campuses involved in the mandatory Comprehensive Care for Joint Replacement program;
CMS continues to mandate more bundled payment and Alternative Payment Model (APM)
development for various services lines.
Population Health Collaborative
•	Multi-disciplinary system-wide collaborative that includes Health services researchers, providers,
CMIOs to develop a pilot program demonstrating a system-wide population health approach.
Interventional Neuroradiology Collaborative (in development)
•	Partnering with procurement for a system–wide clinical quality/physician-led procurement
initiative for focused performance improvement. Goal: reduce variability in care across UC
Health, become a nationally recognized body to develop guidelines and recommendations,
develop value-based models of care and APMs (e.g., bundled stroke payment models) to take
advantage of MACRA incentives.
Pediatrics/ ACHIEVE collaborative (in development)
•	New, system-wide collaborative focused on developing pediatric telehealth services to reduce
costs and improve child healthcare. May impact/complement PRIME, MACRA, and UC’s
Childrens’ Medi-Cal efforts.
The two longest running collaboratives, Cardiac Surgery and Primary Care, are discussed below. See
Appendix C for an in-depth review and detailed descriptions of both collaboratives.
About the UC Cardiac Surgery Consortium
	•	This CHQI consortium, formed in 2012, is comprised of the department chairs for cardiac surgery
and Society of Thoracic Surgery nurse coordinators and nurse champions from cardiac surgery at
the 5 UC health systems. The consortium committed to developing and implementing a cardiac
surgery performance dashboard to identify quality improvement opportunities, monitor ongoing
performance and outcomes, and create an open forum to share ideas and best practices for
implementing and standardizing evidence-based interventions.
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		The objectives of this consortium are to support system-wide and individual performance
improvement initiatives that will be measured by 3 key metrics: 1) improving outcomes, 2)
reducing practice and outcome variability within and among the five UC medical centers, and 3)
reducing costs and cost variability within and among the five UC medical centers.
		 Successes include:
			 – Readmissions reduction over the past four rolling quarters.
			

–

Consistent improvement toward better blood utilization.

			

–

Improved preoperative instructions and discharge protocols.

			

–	Demonstrated decrease in overall service costs of care and increases in profit margins.

		The dashboard gives the consortium the flexibility to address specific areas of focus on a deeper
level, continue reporting and monitoring other clinical quality and cost drivers, and identify
new opportunities. As the group moves forward, new improvement opportunities, become
apparent—most recently, length of stay, ICU delay and CABG bundled payments.
 bout the UC Primary Care Collaborative
A
	 •	The UC Health Primary Care Collaborative began in March 2013 and is comprised of primary care
leadership from all health systems to shape the future of primary care at UC Health. At the initial
meeting collaborative participants identified five areas of focus: 1) understand how primary care
is organized at each campus, 2) understand the local market forces, 3) detail how transformation
is being approached, 4) define successes and challenges, 5)determine what can be accomplished
at a UC system-wide level.
		As the participants discussed their challenges and ideas regarding advanced primary care,
themes began to develop: throughput, access, better discharge planning, complex care
management, appropriate panel size adjusted for risk and complexity, and various clinical
measures such as statin compliance.
		By engaging a multi-disciplinary group, the collaborative has successfully shared and
implemented best practices that have led to improved patient care across the medical centers.
		 Successes include:
			 –	Sharing and adoption of a care coordination/patient navigator model that resulted in
increased patient and provider satisfaction, improved outcomes and cost savings.
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–	The development of a common conceptual framework and the identification of key
parameters for successfully operationalizing empanelment. A comprehensive whitepaper
addressing key questions about empanelment and panel size was generated from this
effort.
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Developing internal and external partnerships
CHQI has developed partnerships with other internal UC and external entities to continue to foster
improvements in quality, increase and disseminate quality efforts, and spur innovation—thus positioning
UC Health nationally. An early partnership with UC Office of Risk Services to reduce UC medico-legal
risk led to the development of a joint initiative, the Center for Quality and Innovation Quality Enterprise
Risk Management (CHQI/QERM), to provide project grants to improve perioperative quality of care to
reduce subsequent surgical complications.
CHQI has also developed a memorandum of understanding (MOU) with the Armstrong Institute for
Patient Safety and Quality at Johns Hopkins Medicine to develop joint bi-coastal quality improvement
initiatives in our respective health systems to impact population health, create a joint venture to engage
physicians in supply chain and procurement to positively impact outcomes, and explore opportunities
to create a consortium of academic medical centers to demonstrate the value of academic healthcare in
research, education and care delivery.
In addition, the Athena Breast Network, which is a separate network of UC Health providers and
researchers across all UC medical centers, has partnered with CHQI to provide personalized breast
health services for Athena’s WISDOM Trial to a growing number of California-based employers, Blue
Shield of California, and Anthem/UC Care patients (WISDOM: Women Informed to Screen Depending on
Measures of Risk).
About the Athena Breast Health Network/ WISDOM Trial
	 •	Created and led by Dr. Laura Esserman at UCSF, The Athena Breast Health Network is a
collaboration among the five UC medical centers, the Graduate School of Public Health at UC
Berkeley, the Sanford Health system based in Sioux Falls, SD, and many other public and private
partners. The Network takes an interdisciplinary approach by design, and its participants work
together across fields including: epidemiology, genetics, molecular biology, psychology and
social and behavioral sciences, primary care, radiology, pathology, oncology, surgery and health
services research.
		The WISDOM Study is designed to test an approach to breast cancer screening – optimizing
breast cancer detection for higher-risk women while reducing the unintended consequences
of current screening practices for lower-risk women. The trial aims to prove that personalized
screening makes better use of available resources, screens women at intervals appropriate to
their risk, improves compliance and decreases patient anxiety.
		CHQI has partnered with the Athena Breast Health Network with the goal of enabling UC
Health to provide personalized breath health care via its health systems—initially to all UC Care
enrollees and eventually to enrollees in other health insurance plans (e.g., Anthem, Health Net,
CMS/Medi-Cal) and self-ensured employers.

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

15

			

–	Athena was awarded a PCORI grant to implement the WISDOM Trial as a “Pragmatic
Trial”. The requirement for this type of grant is that the clinical services must be covered
by a payor. Grant funds cannot be used to pay for the services.

			

–	Initially, Blue Shield agreed to cover the Athena’s personalized breast health services as
“Coverage with Evidence Development” (CED).

			

–	CHQI has obtained a tax ID number to operate as a “virtual office” for Athena and
worked with UCOP Office of General Counsel and contracting personnel to contract
directly with Blue Shield and Anthem as the entity “housing” Athena. This enabled
Athena to provide the WISDOM Trial services through UC Health.

			

–	CHQI is partnering with Athena and Salesforce Healthcare, which provides Athena’s IT
platform to manage work and patient flow. This platform provides the services required
for capturing, downloading and batching the billing codes, and sending them to the 3rd
party billing entity on behalf of CHQI/Athena.

New system-wide offerings
As UC Health has assumed a greater role and presence, CHQI, has transitioned from individual grant
making and monitoring to a proactive center for clinical integration across UC Health. It has expanded
its scope to create and implement system-wide strategies aimed at developing new clinical services and
approaches at UC Health that will lead to better outcomes, improved value, new revenue, and increase
patient volume. CHQI is developing services that can leverage the quality and expertise of UC providers
on a much broader scale not limited by geography. Development is underway for service lines in areas
such as tele-psychiatry, and workers’ compensation services.
CHQI Tax ID: CHQI is exploring opportunities to develop new policies and processes for UC Health
to contract directly with payors to offer system-wide services by creating an umbrella approach to
provide high quality services from providers across the UC health systems. As described in the Athena/
WISDOM Trial above, through the creation of a separate tax ID, CHQI is now able to serve as a virtual
office for providers from the five UC health systems to provide services rather than requiring separate
contracts to be created with each individual UC health system. The first agreement was signed in 2016,
as CHQI entered into an agreement with Blue Shield so that UC Health can support the provision of
Athena Breast Health services virtually. This is the first time a commercial payor has recognized a virtual
entity for health care services. This is ground-breaking and enables UC Health to develop new types of
contracts that will attract new patients and drive new revenue to all of the health systems.
UC Health Telehealth: At the end of 2015, CHQI spearheaded efforts to create a system-wide UC
Health Telehealth program that integrates medical expertise on all campuses and will be available to
patients, referring providers and payers using telemedicine and complementary technologies. The vision
is to combine the world-class expertise of University of California from all health sciences campuses
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to make them conveniently available to those seeking health care advice through the seamless use of
telehealth technology.
Partnering with UCOP’s CIO and the telehealth physician champion, CHQI hosted several all-campus
convenings of telehealth experts and interested individuals from the UC system. Those events reinforced
the enthusiasm to move forward to develop a UC Health Telehealth Plan. We also engaged a consulting
group with Silicon Valley experience to develop a preliminary business plan. One of the main out-puts
of business plan development was the need to stay focused and rapidly expand once established. To
that end, we decided to focus on operationalizing one initial clinical service line to start. A scan of the
external healthcare environment indicated that Tele-Mental Health would be the best fit and received
unanimous support among campuses. The UC Health Telehealth concept was endorsed by campus
CEOs, and we are now in the process of securing the funds needed to properly launch this new entity.
Our advisors and telehealth experts agree that the collective power of all campuses could surpass the
power of any campus individually and allow the leveraging of deep content expertise with innovation,
efficient customer service and cost effectiveness. This type of service, which will offer patients the
ability to virtually access providers in any of the UC health systems has never been developed or offered
before at UC. To date, we have had many promising and productive conversations with the commercial
payers for UC self-funded health plans and with other potential partners, and are confident we will
secure the initial funds needed for launch.
Workers’ compensation: In 2015 a personal services agreement (PSA) was executed between Randall
and Quilter Health Interests (a property and casualty insurance holding company, focused on workers’
compensation) and UCOP/CHQI to develop workers’ compensation services for eligible patients. CHQI
received a monthly, non-refundable consulting fee to develop services—specifically to address opioid
dependency as a result of work-related injuries.
The initial service line contract is with the Center for Behavioral and Addiction Medicine (CBAM)
at UCLA. Subsequently, an agreement for services was executed with the assistance of UC Health’s
contracting office with all health systems to manage eligible patients for agreed-upon fees.
While it has taken much longer than anticipated to launch this program, as a result of this effort, from
the end of 2016 to date, 43 unique patients are currently in treatment at UCLA/CBAM. New patients
are referred weekly.
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V. LESSONS LEARNED
Through the CHQI experience, several factors have been identified that affect the ability to rapidly
develop, implement, and sustain performance improvement initiatives that can ensure we are delivering
high-value care throughout the system. These include:
•

 ariation in prioritization of system-wide projects. Variation in prioritization by individual UC
V
health systems naturally exists due to specific health system priorities and readiness for adoption.
To increase the likelihood of success and sustainability, there must be engagement with individual
UC health system leadership to align priorities and secure endorsement of system-wide future
projects to ensure that both individual and system-level goals are addressed.

•

 ack of common infrastructure between individual UC Health systems. Despite substantial
L
progress, further development will ensure rapid adoption, adaptation, and implementation of
programs throughout UC Health. Many of the CHQI-funded projects can act as platforms to build
the common infrastructure needed between systems for other endeavors.

•

 easurability and evidence of success. The development of any initiative (either through
M
collaboration, grant, or partnership) must have measurable goals, metrics and processes to monitor
progress and determine whether or not an initiative is successful. System-wide efforts without
agreed-upon goals that inform the development of common process measures and activities
designed to achieve identified goals will not be successful.

•	Sustainability of projects. Early integration with individual existing UC health system initiatives
can lead to natural sustainability. Future projects can work earlier with individual UC health system
leadership so they can be integrated for sustainability. Additionally, many projects have built in
protocols/order sets into the electronic health record system that enhances sustainability.
•	Project champion selection. Some project champions have been too junior to effect needed
change. Although giving future leaders experience is also important, pairing these individuals with
senior individuals who are willing to step in as needed can minimize these issues.
•

 ulti-faceted engagement. Every collaborative has its own “chemistry”, however, in order to
M
successfully scale/spread an evidence-based initiative, engagement with non-clinical entities such as IT,
procurement, and outside vendors/stakeholders at the medical center level and/ or system-level is key.

Centralized coordination and support is important to foster and monitor progress of initiatives during
their growth phase before they become integrated at all UC health systems. While these barriers are not
easy to overcome, increased recognition and focused action to minimize the effects of these barriers will
allow for more rapid adoption of programs that will improve the quality and value UC Health provides.
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VI.

FUTURE DIRECTIONS

Healthcare and business leaders recognize the profound quality implications of an integrated enterprise
to ensure sustainability and growth in a value-based environment. CHQI is well positioned to serve
as the central platform for UC Health’s focus on system-wide advancement of clinical and quality
excellence and innovation in collaboration with the UC health systems. CHQI’s strategy is to provide
an infrastructure that fosters the engagement and collaboration of key stakeholders and multidisciplinary domain experts in developing sustainable and scalable programs that promote systematizing
the development and rapid spread of high-value healthcare practices that result in the best possible
outcomes at the lowest cost. Improved patient outcomes, access, and decreased healthcare costs
(revenue enhancement) will be achieved through the development and spread of innovative research,
products and practices; establishing cross-institutional processes and policies; and creating a culture of
adoption and standardization of best practices across all UC Health entities. Planned future efforts for
CHQI should include:
•	Development of internal and external strategic partnerships that will improve the value of our care
delivery model through innovations in leveraging patient data, expanding access, reducing costs, and
enhancing quality.
•

Development of partnerships with payors and key stakeholders to fund efforts and share gains.

•	Expansion of partnerships with internal leveraging-scale-for-value initiatives to improve the value of
our care delivery model through reducing costs.
•

Spearheading the development of system-wide health services that can offer new revenue streams.

•	Expansion of platforms for collaboration among UC health system clinical service lines to focus on
improving the value of our care delivery model, and collaboration across UC health system clinical
service lines on broad issues, such as bundled payment and palliative care.
•	Identification and support for innovative efforts that align with collective priorities of UC Health and
specific priorities of the UC health systems.
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VII. CONCLUSION
During the early phases of establishing UC Health as a significant entity, CHQI was a grant making
organization, intended to distribute and manage funds provided by the health systems that would
support (siloed) quality improvement projects at one or more health systems. However, as UC Health
continues to mature and assumes a greater role in the in the strategies, growth and integration of the 6
independent UC health systems (e.g., the development of ACOs), CHQI has begun to transition from a
grant-making entity to establishing itself as a center for system-wide integration of multi-campus clinical,
and clinically related, (e.g., IT, procurement, telehealth) efforts.
As described in this report, the impact of the efforts initiated by CHQI grantees, collaborators, and
partners has been great, yielding a wide range of gains. These include; improvements in patient outcomes, cost savings and revenue enhancements, leadership development, new / innovative product
development, new patient volume, patient and other stakeholder engagement, and partnership creation.
Throughout the UC Health enterprise there is increasing receptivity to a system-wide focus of various
initiatives. However, clinical care and quality (the core business of healthcare) has yet to be standardized
from a market and outcome perspective. To date, there is no centralized, clinically-focused organizing
entity at UC Health. CHQI has, by default, become that entity—convening policy makers and key
stakeholders to develop and actualize system-level clinical strategies.
It has been agreed upon by UC senior leaders that one of the objectives of the 6 individual UC health
systems is to learn from one another in order to efficiently and rapidly standardize and monetize
clinically-integrated efforts. CHQI has demonstrated success in fostering collaboration among and
between the 6 UC systems. Emphasis on the integration of clinical/non-clinical efforts throughout the
UC Health enterprise (for example, the integration of procurement with provider preference) would
result in 4 areas of gains:
1)

Monetization of integrated efforts (new sources of revenue and revenue enhancement)

2) Improved access and outcomes across the systems
3) Reduced costs and greater gain sharing across the systems
4) Culture shift and change (e.g., recognition of UC Health as a fully integrated entity)
Given CHQI’s unique relationship with the health systems and UC Health, CHQI is well-positioned to
bridge UC Health and the health systems, as a central entity accelerating learnings and best practices,
improving efficiencies, and driving value throughout the UC Health enterprise. Furthermore, CHQI,
with its history of forging connections between systems and providers can fill the non-clinical-to-clinical
gap by integrating clinical quality with non-clinical initiatives, thereby increasing the benefits of all
enterprise-wide efforts.
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VIII. APPENDICES
Appendix A: Summary of Grant-Related Projected Cost Benefits: (Combined Savings,
Revenue Enhancement, and Grants between 2014 to 2016, in $Millions)
COST BENEFITS ($M)

2014

2015

2016

Total

Cost Savings

$3.5

$6.8

$7.6

$17.9

Increased Revenue

$4.0

$4.0

$26.5

$34.6

Additional External Grant Funding

$13.4

Total

$65.9

Cost Savings
•	The 2011 five campus venous thromboembolism (VTE) reduction project has estimated they
prevented 140 VTE occurrences in 2013, which translates into annual savings of $1.9 million.
•	The 2013 UCD /2014 ROI smoking cessation referral program generated nearly $880,000 in
savings from reduced inpatient and outpatient health care use, with projected savings added
in 2016.
•	The 2013 UCSF electronic consult program resulted in projected annual savings of $434,000
primarily through reduction in outpatient consultation costs plus averted emergency room
and hospital visits.
•	The 2011 two campus (UCLA/UCSF) fall prevention project estimates an additional annual
savings of $3.30 million at Santa Monica UCLA Medical Center ($1.06 million) and UCSF Medical
Center (Parnassus, $2.24 million). Most of these savings are from declines in nursing time spent
on fall-related activities than from direct medical savings from prevented falls, projected savings
were added in 2015.
•	The 2011 UCSD emergency room psychiatric intervention resulted in approximately $146,000
in savings from reduced ED length of stay over two years, or an annual savings of $73,000.
•	The 2012 UCSF palliative care intervention resulted in 45 additional palliative care consults in
the ICU, which resulted in $167,000 in annual savings from reduced ICU bed-days.
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•	The 2012 UCSD colorectal postoperative program reduced length of stay by 4.5 days for high risk
segmental hemicolectomy patients and 0.9 days for moderate risk segmental hemicolectomy
patients, which resulted in projected annual savings of $553,000.
•	The 2013 UCI enhanced recovery after surgery program reduced length of stay by 2 days for
abdominal surgery patients, which resulted in projected annual savings of $816,000.
•	The 2013 fellow project on the Urology Surgical Home found its protocols are reducing
approximately $10,000 to $20,000 per case for urologic procedures.
Increased Revenue
•	The 2012 UCD specialty pharmacy initiative initially led to contracts which generated $1.36
million in revenues during the fellowship, which projected annually resulted in an additional $2.1
million in revenues. This program has since grown to generate a net revenue of $24.5 million for
FY 16 at UCD.
•	The 2012 UCLA elective surgery discharge program increased net revenues through a discharge
pharmacy program for surgical services by $639,000 during the fellowship, which projected
annually would result in $1.29 million in revenues.
•	The 2012 UCSD emergency room throughput program reduced the total number of patients
who left without being seen by nearly 800 patients, which projected annually resulted in an
additional $674,000 in revenue.
Additional External Grant Funds
•	The 2011 radiation safety project generated $7,900,000 from the National Institutes of Health
(NIH), $1,881,000 from the Patient Centered Outcomes Research Institute, and $1,500,000 from
the Centers for Disease Control
•	The 2011 wearable sensor project generated $900,000 from NIH and $750,000 from the
American Stroke Association/Bugher Foundation
•	The 2013 UCD pediatric telehealth project generated $750,000 from the Health Resources and
Services Administration and $54,000 the Children’s Partnership
•	The 2011 VTE reduction project generated $400,000 from the Betty and Gordon Moore
Foundation
•	The 2012 UCSF palliative care intervention generated $180,000 from the Cambia Health
Foundation.
•	The 2012 UCSF orthopedic bundled payment project generated $150,000 from the California
Health Care Foundation

22

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

Appendix B: CHQI-Supported Grant Publications
1.	Jenkins IH, White RH, Amin AN, Afsarmanesh N, Auerbach AD, Khanna R, Maynard GA. Reducing
the incidence of hospital-associated venous thromboembolism within a network of academic
hospitals: Findings from five University of California medical centers. J Hosp Med. 2016 Dec;11 Suppl
2:S22-S28.
2.	Dobkin BH. A Rehabilitation-Internet-of-Things in the Home to Augment Motor Skills and Exercise
Training. Neurorehabil Neural Repair. 2016 Nov 23. pii:1545968316680490.
3.	Rodriguez RM, Hendey GW, Mower WR. Selective chest imaging for blunt trauma patients: The
national emergency X-ray utilization studies (NEXUS-chest algorithm). Am J Emerg Med. 2017
Jan;35(1):164-170.
4.	Dobkin BH. Behavioral self-management strategies for practice and exercise should be included in
neurologic rehabilitation trials and care. Curr Opin Neurol. 2016 Dec;29(6):693-699.
5.	McNair N, Baird J, Grogan TR, Walsh CM, Liang LJ, Worobel-Luk P, Needleman J, Nuckols TK. Is
Spending More Time Associated With Less Missed Care?: A Comparison of Time Use and Missed
Care Across 15 Nursing Units at 2 Hospitals. J Nurs Adm. 2016 Sep;46(9):428-37.
6.	Sarin A, Litonius ES, Naidu R, Yost CS, Varma MG, Chen LL. Successful implementation of an
Enhanced Recovery After Surgery program shortens length of stay and improves postoperative pain,
and bowel and bladder function after colorectal surgery. BMC Anesthesiol. 2016 Aug 3;16(1):55.
7.	Gleason N, Prasad PA, Ackerman S, Ho C, Monacelli J, Wang M, Collado D, Gonzales R. Adoption
and impact of an eConsult system in a fee-for-service setting. Healthc (Amst). 2016 Jul 25. pii: S22130764(15)30086-5.
8.	Otto ME, Senter C, Gonzales R, Gleason N. Referring wisely: orthopedic referral guidelines at an
academic institution. Am J Manag Care. 2016 May 1;22(5):e185-91.
9.	Raja AS, Mower WR, Nishijima DK, Hendey GW, Baumann BM, Medak AJ, Rodriguez RM. Prevalence
and Diagnostic Performance of Isolated and Combined NEXUS Chest CT Decision Criteria. Acad
Emerg Med. 2016 Aug;23(8):863-9.
10.	Wrenn K, Catschegn S, Cruz M, Gleason N, Gonzales R. Analysis of an electronic consultation
program at an academic medical centre: Primary care provider questions, specialist responses, and
primary care provider actions. J Telemed Telecare. 2017 Feb;23(2):217-224.
11.	Ong MK, Romano PS, Edgington S, Aronow HU, Auerbach AD, Black JT, De Marco T, Escarce JJ,
Evangelista LS, Hanna B, Ganiats TG, Greenberg BH, Greenfield S, Kaplan SH, Kimchi A, Liu H,
Lombardo D, Mangione CM, Sadeghi B, Sadeghi B, Sarrafzadeh M, Tong K, Fonarow GC; Better

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

23

Effectiveness After Transition–Heart Failure (BEAT-HF) Research Group.. Effectiveness of Remote
Patient Monitoring After Discharge of Hospitalized Patients With Heart Failure: The Better
Effectiveness After Transition — Heart Failure (BEAT-HF) Randomized Clinical Trial. JAMA Intern
Med. 2016 Mar;176(3):310-8.
12.	Rodriguez RM, Friedman B, Langdorf MI, Baumann BM, Nishijima DK, Hendey GW, Medak AJ, Raja
AS, Mower WR. Pulmonary contusion in the pan-scan era. Injury. 2016 May;47(5):1031-4.
13.	Raja AS, Lanning J, Gower A, Langdorf MI, Nishijima DK, Baumann BM, Hendey GW, Medak AJ,
Mower WR, Rodriguez RM. Prevalence of Chest Injury With the Presence of NEXUS Chest Criteria:
Data to Inform Shared Decisionmaking About Imaging Use. Ann Emerg Med. 2016 Aug;68(2):222-6.
14.	Anderson WG, Puntillo K, Boyle D, Barbour S, Turner K, Cimino J, Moore E, Noort J, MacMillan J,
Pearson D, Grywalski M, Liao S, Ferrell B, Meyer J, O’Neil-Page E, Cain J, Herman H, Mitchell W,
Pantilat S. ICU Bedside Nurses’ Involvement in Palliative Care Communication: A Multicenter Survey.
J Pain Symptom Manage. 2016 Mar;51(3):589-596.e2.
15.	Yoo BK, Kim M, Sasaki T, Melnikow J, Marcin JP. Economic Evaluation of Telemedicine for Patients
in ICUs. Crit Care Med. 2016 Feb;44(2):265-74.
16.	Marcin JP, Shaikh U, Steinhorn RH. Addressing health disparities in rural communities using
telehealth. Pediatr Res. 2016 Jan;79(1-2):169-76.
17.	Shaikh U, Slee C. Triple Duty: Integrating Graduate Medical Education With Maintenance of Board
Certification to Improve Clinician Communication at Hospital Discharge. J Grad Med Educ. 2015
Sep;7(3):462-5.
18.	Rodriguez RM, Langdorf MI, Nishijima D, Baumann BM, Hendey GW, Medak AJ, Raja AS, Allen IE,
Mower WR. Derivation and validation of two decision instruments for selective chest CT in blunt
trauma: a multicenter prospective observational study (NEXUS Chest CT). PLoS Med. 2015 Oct
6;12(10):e1001883.
19.	McLaughlin N, Garrett MC, Emami L, Foss SK, Klohn JL, Martin NA. Integrating risk management
data in quality improvement initiatives within an academic neurosurgery department. J Neurosurg.
2016 Jan;124(1):199-206.
20.	Ho CK, Boscardin CK, Gleason N, Collado D, Terdiman J, Terrault NA, Gonzales R. Optimizing the
pre-referral workup for gastroenterology and hepatology specialty care: consensus using the Delphi
method. J Eval Clin Pract. 2016 Feb;22(1):46-52.
21.	McLaughlin N, Martin NA, Upadhyaya P, Bari AA, Buxey F, Wang MB, Heaney AP, Bergsneider M.
Assessing the cost of contemporary pituitary care. Neurosurg Focus. 2014 Nov;37(5):E7.

24

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

22.	Hernandez M, Hojman N, Sadorra C, Dharmar M, Nesbitt TS, Litman R, Marcin JP. Pediatric Critical
Care Telemedicine Program: A Single Institution Review. Telemed J E Health. 2016 Jan;22(1):51-5.
23.	Langdorf MI, Medak AJ, Hendey GW, Nishijima DK, Mower WR, Raja AS, Baumann BM, Anglin DR,
Anderson CL, Lotfipour S, Reed KE, Zuabi N, Khan NA, Bithell CA, Rowther AA, Villar J, Rodriguez
RM. Prevalence and Clinical Import of Thoracic Injury Identified by Chest Computed Tomography
but Not Chest Radiography in Blunt Trauma: Multicenter Prospective Cohort Study. Ann Emerg Med.
2015 Dec;66(6):589-600.
24.	Milic MM, Puntillo K, Turner K, Joseph D, Peters N, Ryan R, Schuster C, Winfree H, Cimino J,
Anderson WG. Communicating with Patients’ Families and Physicians About Prognosis and Goals
of Care. Am J Crit Care. 2015 Jul;24(4):e56-64.
25.	Cannesson M, Ramsingh D, Rinehart J, Demirjian A, Vu T, Vakharia S, Imagawa D, Yu Z, Greenfield
S, Kain Z. Perioperative goal-directed therapy and postoperative outcomes in patients undergoing
high-risk abdominal surgery: a historical-prospective, comparative effectiveness study. Crit Care.
2015 Jun 19;19:261.
26.	Yang NH, Dharmar M, Yoo BK, Leigh JP, Kuppermann N, Romano PS, Nesbitt TS, Marcin JP. Economic
Evaluation of Pediatric Telemedicine Consultations to Rural Emergency Departments. Med Decis
Making. 2015 Aug;35(6):773-83.
27.	Perez MR, Rodriguez RM, Baumann BM, Langdorf MI, Anglin D, Bradley RN, Medak AJ, Mower
WR, Hendey GW, Nishijima DK, Raja AS. Sternal fracture in the age of pan-scan. Injury. 2015
Jul;46(7):1324-7.
28. Ellenby MS, Marcin JP. The role of telemedicine in pediatric critical care. Crit Care Clin. 2015
Apr;31(2):275-90.
29.	Cruz ML, Gleason N, Wang M, Wrenn K, Gonzales R. Transforming the endocrine consult:
asynchronous provider consultations. Endocr Pract. 2015 May;21(5):514-21.
30.	Yang NH, Dharmar M, Kuppermann N, Romano PS, Nesbitt TS, Hojman NM, Marcin JP.
Appropriateness of disposition following telemedicine consultations in rural emergency
departments. Pediatr Crit Care Med. 2015 Mar;16(3):e59-64.
31.	Lilot M, Ehrenfeld JM, Lee C, Harrington B, Cannesson M, Rinehart J. Variability in practice and
factors predictive of total crystalloid administration during abdominal surgery: retrospective twocentre analysis. Br J Anaesth. 2015 May;114(5):767-76.
32.	Xu JY, Wang Y, Barrett M, Dobkin B, Pottie GJ, Kaiser WJ. Personalized Multilayer Daily Life Profiling
Through Context Enabled Activity Classification and Motion Reconstruction: An Integrated System
Approach. IEEE J Biomed Health Inform. 2016 Jan;20(1):177-88.
UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

25

33.	Kwong MW, Gutierrez M, Marcin JP. Interstate Licensure for Telemedicine: The Time Has Come.
Virtual Mentor. 2014 Dec 1;16(12):1010-3.
34.	34: Auger KA, Simon TD, Cooperberg D, Gay J, Kuo DZ, Saysana M, Stille CJ, Fisher ES, Wallace S,
Berry J, Coghlin D, Jhaveri V, Kairys S, Logsdon T, Shaikh U, Srivastava R, Starmer AJ, Wilkins V, Shen
MW. Summary of STARNet: Seamless Transitions and (Re)admissions Network. Pediatrics. 2015
Jan;135(1):164-75. doi: 10.1542/peds.2014-1887.
35.	Dorsch AK, Thomas S, Xu X, Kaiser W, Dobkin BH; SIRRACT investigators. SIRRACT: An International
Randomized Clinical Trial of Activity Feedback During Inpatient Stroke Rehabilitation Enabled by
Wireless Sensing. Neurorehabil Neural Repair. 2015 Jun;29(5):407-15.
36.	Tang N, Maselli JH, Gonzales R. Variations in 30-day hospital readmission rates across primary care
clinics within a tertiary referral center. J Hosp Med. 2014 Nov;9(11):688-94.
37.	McLaughlin N, Upadhyaya P, Buxey F, Martin NA. Value-based neurosurgery: measuring and
reducing the cost of microvascular decompression surgery. J Neurosurg. 2014 Sep;121(3):700-8.
38.	Ackerman SL, Gleason N, Monacelli J, Collado D, Wang M, Ho C, Catschegn-Pfab S, Gonzales R.
When to repatriate? Clinicians’ perspectives on the transfer of patient management from specialty
to primary care. J Gen Intern Med. 2014 Oct;29(10):1355-61.
39.	Tran MH, Lin DM, Wilcox T, Schiro D, Cannesson M, Milliken J. Effects of a multimodality blood
conservation schema toward improvement of intraoperative hemoglobin levels and off-pump
transfusions in coronary artery bypass graft surgery. Transfusion. 2014 Oct;54(10 Pt 2):2769-74.
40.	Maynard G, Schnipper JL, Messler J, Ramos P, Kulasa K, Nolan A, Rogers K. Design and
implementation of a web-based reporting and benchmarking center for inpatient glucometrics. J
Diabetes Sci Technol. 2014 Jul;8(4):63041.	McLaughlin N, Rodstein J, Burke MA, Martin NA. Demystifying process mapping: a key step in
neurosurgical quality improvement initiatives. Neurosurgery. 2014 Aug;75(2):99-109
42.	Keegan J, Miglioretti DL, Gould R, Donnelly LF, Wilson ND, Smith-Bindman R. Radiation dose metrics
in CT: assessing dose using the National Quality Forum CT patient safety measure. J Am Coll Radiol.
2014 Mar;11(3):309-15.
43.	Miglioretti DL, Zhang Y, Johnson E, Lee C, Morin RL, Vanneman N, Smith-Bindman R. Personalized
technologist dose audit feedback for reducing patient radiation exposure from CT. J Am Coll Radiol.
2014 Mar;11(3):300-8.
44.	Lee CS, Reinhardt EB, Smith-Bindman R. CTSim: an interactive computer simulation to learn the
fundamentals of CT dose optimization. J Am Coll Radiol. 2014 Mar;11(3):255-6.

26

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

45.	Wilson N, Valencia V, Smith-Bindman R. Virtual meetings: improving impact and accessibility of
CME. J Am Coll Radiol. 2014 Mar;11(3):231-2.
46.	Khanna R, Maynard G, Sadeghi B, Hensley L, Medvedev S, Danielsen B, White RH. Incidence of
hospital-acquired venous thromboembolic codes in medical patients hospitalized in academic
medical centers. J Hosp Med. 2014 Apr;9(4):221-5.
47.	McLaughlin N, Afsar-Manesh N, Ragland V, Buxey F, Martin NA. Tracking and sustaining
improvement initiatives: leveraging quality dashboards to lead change in a neurosurgical department.
Neurosurgery. 2014 Mar;74(3):235-43
48.	McLaughlin N, Buxey F, Chaw K, Martin NA. Value-based neurosurgery: the example of
microvascular decompression surgery. J Neurosurg. 2014 Feb;120(2):462-72.
49.	Dharmar M, Kuppermann N, Romano PS, Yang NH, Nesbitt TS, Phan J, Nguyen C, Parsapour K,
Marcin JP. Telemedicine consultations and medication errors in rural emergency departments.
Pediatrics. 2013 Dec;132(6):1090-7.
50.	Dobkin BH. Wearable motion sensors to continuously measure real-world physical activities.
Curr Opin Neurol. 2013 Dec;26(6):602-8.
51.	Maynard G, Jenkins IH, Merli GJ. Venous thromboembolism prevention guidelines for medical
inpatients: mind the (implementation) gap. J Hosp Med. 2013 Oct;8(10):582-8.
52.	Rodriguez RM, Anglin D, Langdorf MI, Baumann BM, Hendey GW, Bradley RN, Medak AJ, Raja AS,
Juhn P, Fortman J, Mulkerin W, Mower WR. NEXUS chest: validation of a decision instrument for
selective chest imaging in blunt trauma. JAMA Surg. 2013 Oct;148(10):940-6.
53.	Dharmar M, Romano PS, Kuppermann N, Nesbitt TS, Cole SL, Andrada ER, Vance C, Harvey
DJ, Marcin JP. Impact of critical care telemedicine consultations on children in rural emergency
departments. Crit Care Med. 2013 Oct;41(10):2388-95.
54.	Tang N. A primary care physician’s ideal transitions of care—where’s the evidence? J Hosp Med.
2013 Aug;8(8): 472-7.
55.	Bozic KJ, Ward L, Vail TP, Maze M. Bundled payments in total joint arthroplasty: targeting
opportunities for quality improvement and cost reduction. Clin Orthop Relat Res. 2014
Jan;472(1):188-93.
56.	Khanna RR, Kim SB, Jenkins I, El-Kareh R, Afsarmanesh N, Amin A, Sand H, Auerbach A, Chia CY,
Maynard G, Romano PS, White RH. Predictive value of the present-on-admission indicator for
hospital-acquired venous thromboembolism. Med Care. 2015 Apr;53(4):e31-6.

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

27

57.	Sadeghi B, White RH, Maynard G, Zrelak P, Strater A, Hensley L, Cerese J, Romano P. Improved
coding of postoperative deep vein thrombosis and pulmonary embolism in administrative data
(AHRQ Patient Safety Indicator 12) after introduction of new ICD-9-CM diagnosis codes. Med Care.
2015 May;53(5):e37-40.
58.	Dobkin BH, Dorsch A. The promise of mHealth: daily activity monitoring and outcome assessments
by wearable sensors. Neurorehabil Neural Repair. 2011 Nov-Dec;25(9):788-98.

28

UC CENTER FOR HEALTH QUALITY AND INNOVATION: Impact and Evaluation 2010-2016 (February 2017)

Appendix C: UC Cardiac Surgery Consortium and UC Health Primary Care Collaborative
UC Cardiac Surgery Consortium
Background
The department chairs of the UC Health Cardiac Surgery Programs launched the UC Cardiac Surgery
Consortium in 2012 with support from UC medical center leadership and CHQI. The consortium is
comprised of the department chairs and Society of Thoracic Surgery (STS) nurse coordinators and
nurse champions from cardiac surgery at the five UC medical centers. The consortium committed to
developing and implementing a cardiac surgery performance dashboard to identify quality improvement
opportunities, monitor ongoing performance and outcomes, and create an open forum to share ideas
and best practices for implementing and standardizing evidence-based interventions.
The objectives of the consortium are to support system-wide and individual performance improvement
initiatives that will be measured by 3 key metrics: 1) improving outcomes, 2) reducing practice and
outcome variability within and among the five UC medical centers, and 3) reducing costs and cost
variability within and among the five UC medical centers. To achieve these goals and objectives, CHQI
and the consortium members committed to a strategy that would ensure high-value cardiac surgery
services. To fulfill this commitment each medical center designated a nurse coordinator and/or data
manager with full support of the cardiac surgery department chair.
Through a model of consistent communication and documentation, the consortium has been able to
monitor and present outcomes and status reports that analyze the UC Health cardiac surgery clinical and
cost data (at each medical center and system-wide) to identify best performers and areas of opportunity
in five key measures: 1) readmissions, 2) incidence of post-op atrial fibrillation (POAF), 3) blood utilization,
4) ventilator time, and 5) non-clinical drivers of ICU length of stay (LOS). (This last measure was added at
a later date).
Data Integrity
The first challenge was to develop a dashboard that contained accurate clinical and cost data from
all five medical centers for comparison and opportunity identification. As an initiative for quality
improvement and patient safety, the Society of Thoracic Surgeons (STS) created the STS National Adult
Cardiac Surgery Database (ACSD), a standardized format for data collection to assess the care of adult
patients undergoing cardiac procedures. Through aggregation of the data, each participant is able to
obtain quarterly performance outcomes reports in a risk-adjusted format that allows comparison of
local outcomes to regional benchmarks and national standards. With the existence of ACSD and all UC
medical centers historically and currently reporting data to STS, there is readily available clinical data
with standard definitions. The next hurdle was obtaining the cost/financial data that corresponded
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with the cardiac surgery clinical data. Working with the decision support analysts at each UC medical
center to submit and evaluate cost codes, product and procedure descriptions proved to be difficult,
as each medical center had their own definitions of direct and in-direct costs and codes. Sophisticated
data analytics were required to 1) translate cost data into meaningful reports and graphs—without
normalizing the data, but reporting it in a way that was comparable across the medical centers. In this
way, both the financial and clinical stakeholders had a clear understanding of what their own, real-costs
were in comparison to the other UC health systems; and 2) validate the cost data with the STS clinical
data so that accuracy at the individual patient level, was ensured. Using a series of comparison analytics,
Biome Analytics has the ability to integrate both the clinical and cost data into comprehensive reports
and analyses for the consortium’s dashboard. These analyses inform the performance improvement
activities each medical center should undertake.
Sharing/scaling best practices
After the development and design of the dashboard was completed and implemented, each campus
reviewed their data and shared current practices for each clinical measure. We reviewed clinical and cost
retrospectively to 2013, to identify top performers in each area. The consortium discussed the practices
behind the top performers and the possibility of the other campuses adopting protocols. An example
is readmission reduction. One med center had a significantly lower readmission rate than the others.
They shared that they had a dedicated RN case coordinator in their cardiac surgery department who
worked with the patients from the time of admission, communicating discharge plans and follow up care.
She monitored the patients after discharge via telephone and triaged urgent follow up appointments
as needed, thus preventing unnecessary ED visits. While not all of the UC health systems were able
to implement a dedicated, full-time discharge coordinator, they were able to implement elements of
her discharge process and protocols, thereby reducing readmissions across all UC health systems.
Readmission rates decreased by 16.5% over the last four quarters for adult CABG, valves, and CABG/
valve procedures combined. The readmission rate for adult Isolated CABG procedures decreased 23.5%
since R4Q14, and now falls below “like group” benchmarks and national benchmarks (see Table 1).
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Table 1
30 Day Readmission rate for CABG (R4Q 2014-2016)

As the consortium progresses, the participants continue to discuss in- depth findings and analyses,
and gain consensus and compromise on certain methods, protocols and interventions to implement.
Depending on resources and processes at each med center, adoption and compliance varies, however, all
campuses are able to focus on identified measures, and continue to share practices and data.
Currently, two areas of system-wide in-depth focus and priority have emerged: readmissions continue to
be a concern at all the medical centers, as is LOS, which has been identified as a system-wide reduction
goal across the entire acute care enterprise. The dashboard gives the consortium the flexibility to
address re-admissions and LOS on a deeper level, while still reporting and monitoring other clinical
quality and cost drivers, and identify new opportunities. As the group moves forward, other areas of
focus have become apparent, such as length of stay, ICU delay and CABG bundled payments. Biome can
assess medical center specific, system-wide, and national benchmark data for the group to examine—
thus highlighting individual as well as system-wide performance opportunities.
In addition to clinical performance, we have also identified operational opportunities. One example is
quantifying the cost of inefficient throughput due to the lack of available beds. For a rolling 8 quarter
period (R4Q 2015 and 2016), we have estimated $2M in lost opportunities, due to a lack of non-ICU beds,
and could have accommodated more than 75 additional patients (see Table 2). That does not estimate
downstream opportunities from those 75 patients such as referrals and other specialties that may have
also benefitted from those patients.
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Table 2
ICU Delay: Opportunity Costs

Summary
Along with the gains, the consortium has opened up conversations at the local campuses for cardiac
providers to discuss improvement strategies, such as improved pre-op instructions and better discharge
protocols. Cost-wise there has been a demonstrated decrease in overall costs of care to the service as
well as an increase in the profit margins.
There is still work to be done to improve quality, access and costs. However continuing to provide
the forum for this collaborative work has proven valuable. The nurse coordinators and department
chairs have stated that a consistent connection through weekly calls and biannual in person meetings
have benefitted them in interpreting new STS policies and in sharing experiences and lessons learned.
Feedback from an impact survey to the consortium members when asked to rate the effect that
participation has had on their functional area (1= none and/or negative effect; 10 = very positive effect)
was 8-10. They also cite the power of support from UCOP in advancing internal initiatives within their
own institutions.
Recommendations for further exploration from consortium members includes (but is not limited
to): establishing product standards across the system, creating a bundled pricing scheme, measuring
interventions with the same rigor as a research trial, and identifying opportunities for greater value
creation. As noted by one department chair, “Despite the dissimilarities and the distance between our
institutions, there is enthusiasm to unite and motivation to work together as a single unit to the extent
possible. CT surgery can and should be a role model for other services across the UC system.”
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UC Health Primary Care Collaborative
Background
The UC Health Primary Care Collaborative began in March 2013 with a system-wide meeting led CHQI
as well as leadership from all UC health systems to discuss the future of primary care at UC Health. At
the initial meeting, collaborative participants identified five areas of focus: 1) understand how primary
care is organized at each campus, 2) understand the local market forces, 3) detail how transformation is
being approached, 4) define successes and challenges, and 5) determine what we can do at a UC systemwide level.
After the initial meeting the collaborative committed to monthly conference calls and bi-annual inperson meetings. Participants at the meetings are comprised of 60-80 primary care leaders, providers
and staff across UC Health that includes physicians, nurses, administrators, directors, quality and safety
officers, and information technologists. By engaging a multi-disciplinary group, the collaborative has
successfully shared and implemented best practices that have led to improved patient care across the
medical centers.
From Sharing to Practice: Scaling Efforts
The CHQI collaborative structure has been the sole platform for convening the five medical centers.
As the participants discussed challenges and ideas regarding advanced primary care, themes began to
develop: throughput, access, better discharge planning, complex care management, appropriate panel
size adjusted for risk and complexity, and various clinical measures such as statin compliance. There was
great enthusiasm to better understand variation across the UC health systems, obstacles, and lessons
learned.
Care Coordination model: Early in the collaborative, UCLA shared their Comprehensive Care
Coordinator model from their multifaceted Primary Care Innovation Model (PCIM) or “toolkit” which
began in 2012. This model trains and employs non-licensed staff to focus on coordination of services
based on clinical care plans directed by an MD, RN or LCSW. UCSF successfully adopted UCLA’s model
which is still ongoing. Through UCLA’s Primary Care Coordination System in the electronic medical
record (EMR) patients are linked and tracked to a Care Coordinator ensuring transparency between
all the patient’s providers. UCLA reported in May 2016 that there was a 20% reduction in ED visits;
statistically significant difference in post-acute event follow-up visits with the PCP. When surveyed 94%
of physicians felt that the program was effective, and 80% felt the patients were enthusiastic about
augmented service. The primary care physicians reported the Comprehensive Care Coordinators saved
them an average of 30 minutes a day. Adapted from the UCLA PCIM, UCSF began their version of the
Care Coordinator model as the Health Navigator program in multiple areas of the Office of Population
Health (OPH).
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EMR Technologies: Other efforts include UCLA’s adoption of UCSD’s EMR protocols for improved
provider ordering and chart documentation, and UCD’s recognition of UCSD’s success with Healthy
Planet and the corresponding technology tool which has maximized outreach and care planning. Based
on the success at UCSD, UCD has integrated Healthy Planet in their EMR as well.
Panel Size/ Panel Complexity: Determining the ideal primary care panel size and mix of patients has
been a difficult issue for practices across the nation, with no easy answers or formulas. Dr. Coleen
Kivlahan at UCSF, assumed the role as the physician champion to lead the Primary Care Collaborative
to address this issue. She spearheaded the formation of a subgroup that was charged with reviewing
current UC medical center methodologies, available literature, and gained insights from subject matter
experts—in order to produce a comprehensive whitepaper addressing key questions about empanelment
and panel size. As stated in the paper, the collaboration focused on identifying best practices to meet
primary care access needs of the future. The paper further notes: “This paper addresses the foundation
of primary care: linking patients to a health care home, a process known as empanelment. Recognizing that
new payment models incorporate panel attribution as a way to measure access and the health of a defined
population, the UC collaborative recognized that there was no national standard to guide the process of
empaneling patients”.
The paper identified some areas of panel size, risk consensus, and some variability, and was presented
at the December 2016 UC Health Primary Care Collaborative meeting in Oakland. It was met with high
praise and renewed interest in continuing both system-wide and local discussions about panel size and
complexity. It also generated questions about appropriate physician compensation, an area with little
literature and many different structures.
The leadership of the collaborative “agreed that there must be a clearly defined process for attributing
patients to a primary care clinician, continuous assessment of the number of active patients, an articulated
standard for targeted panel size per primary care clinician FTE, adjustment of the measured panel size to
account for variation in patient complexity and work load, and active management of panels to align actual
panel size with the targeted size. While there was consensus on the core questions and some key elements of
empanelment, each system tailored their specific method of operationalizing the core elements based on the
unique local history and context of the system’s primary care service line…the participating UC primary care
systems each benefited from this collaborative effort to develop a common conceptual framework and identify
the key parameters for successfully operationalizing empanelment.”
Challenges
This collaborative has not been without challenges. Although the primary care groups have found
common areas of focus there are differences including varied demographic and socioeconomic
populations, varied community, county, city, and hospital resources, and competing priorities. For
example, primary care leaders at UCLA shared their efforts to measure appropriate statin use for
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patients at risk for cardio-vascular disease. The primary care leadership designated representatives from
each campus and formed a dedicated subgroup and identified their statin benefit groups within the five
medical centers. Although this data was convincing it was challenging for the subgroup to agree upon
a scalable system-wide protocol to implement. The group determined that they would continue doing
their own population management and measures of compliance of these higher risk patients, without
adopting practices across the system.
Summary and Recommendations
Many of the UC Health Primary Care Collaborative leaders have emphasized the value of convening
and learning from each other. In general, having the support from UCOP, combined with the sharing
practices and data across the system, has enabled the adoption and spread of best practices, and in
many cases has fostered a systems approach to patient management. As stated by one provider, “care
team redesign takes upper health system leadership endorsement.” The existence of the UC Health Primary
Care Collaborative has created a well-established, knowledgeable network of UC Health providers (both
new and existing) to connect, learn and share. The UC Health Primary Care Collaborative is committed
to continuous process improvements with ongoing re-evaluation and re-design based upon the
inevitable changes and new learnings in healthcare.
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