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Abstract

Even though it is well known that quality, safety, and patient-centeredness of health care
can be improved, leveraging the organizational apparatus of a care delivery environment to
render improvement in a consistent and comprehensive manner has proven difficult. The Health
Care Systems Research Network (HCSRN), which began as the HMO Research Network,
emerged from a desire to improve health and study problems in health care in a systematic and
collaborative way, spurring the delivery of true evidence-informed medicine. The HCSRN has
honed network-wide data resources, a collaborative culture, and shared infrastructure, enabling
multicenter health care research that is often more difficult for researchers working in less
integrated settings and across organizational boundaries. The HCSRN'’s 25-year track record
confers both an opportunity and obligation to share what we have learned through our research.
Considering the quarter-century since the HCSRN was established, we describe three evolving
areas—nhealth data, new health care models, and diversified research teams that must be
thoughtfully harnessed to realize a transformed health care ecosystem that generates and

learns with research.
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Introduction

Optimizing evidence-informed care in a fragmented health care system is an enduring
challenge, as landmark reports from the National Academy of Medicine recognized in “To Err Is
Human” and “Crossing the Quality Chasm” (1,2). Even though it is well known that quality,
safety, and patient-centeredness can be improved, leveraging the organizational apparatus in a
health care environment to render improvement in a consistent and comprehensive manner has
proven difficult. Hence, provision of health care is often unsystematic, in that the best available

evidence about effective care is not routinely applied (3,4).

The HCSRN, which began as the HMO Research Network, emerged from a desire to
improve health and study problems in health care in a systematic and collaborative way (5),
spurring the delivery of true evidence-informed medicine. Inspired by the application of systems
thinking to create learning organizations (6), the HCSRN has honed network-wide data
resources, collaborative culture, and shared infrastructure. This enables large-scale health care
research that is often more difficult for researchers working in less integrated settings and
across organizational boundaries. The HCSRN'’s 25-year portfolio of clinical, epidemiological
and health services research not only reflects hard work and privilege, it confers both an
opportunity and obligation to share what we have learned through our work. Moreover, as the
HCSRN has accrued research results, it has developed a technical and relational infrastructure

that enable us to scale and apply what we learn to our member health systems and beyond.

Hence, this eGEMS journal supplement is more than a compendium that has roots in a
multisite network. The methods and insights from the HCSRN and its partners demonstrate the

value of shared infrastructure and shared culture. Commonalities in data capabilities and the
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shared ideal that research is a public good spurred HCSRN's desire and ability to collaborate.
Considering the quarter-century since the HCSRN was established, we describe three areas
that have evolved, and must continue to evolve in order, to realize a transformed health care

ecosystem that generates and learns from research.
Three Evolving Aspects of Health System Research

Health data functions as both a cornerstone and a commodity. The ubiquity of
health data is both an asset and a potential liability. Data are proliferating through sources we
did not fully imagine even ten years ago, thanks to wearable devices, social media, the “Internet
of Things,” and of course, electronic health records (EHRS). This has spawned a commensurate
interest in using data to predict events and outcomes—cottage industries related to algorithms,
analytics, and visualization have emerged. To successfully improve health and health care in
our big data era, we need to focus not only on volume, velocity, and variety—the so-called 3V’s
of big data (7), but also veracity, validity, and value. Veracity asks us to consider whether the
data are accurate and reliable. Validity helps us understand whether the data has the power and
representativeness to address a given question. And importantly, the data must yield an answer
that has some value to stakeholders. Studies of post-marketing surveillance exemplify this—the
larger the population, the more precisely incident events can be identified. Embedded in each of
these attributes is the need to understand data provenance (i.e., source of the data) and context
(i.e., under what circumstances were the data collected?). The HCSRN'’s Virtual Data
Warehouse has long functioned as a federated “big data” repository for our participating

systems, and since it is a primary research resource for many of our studies, the attention to
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metadata and curation is paramount (8,9). As well, several articles? in this special issue illustrate
the importance of deep familiarity with the source data.

New health care and coverage models have significant implications for data-
driven health services research. The prevailing mode of care delivery in ambulatory clinics
and hospitals is quickly giving way to health care that is dispersed—uvirtual care, retail clinics,
the hospital at home model, and even health advice that leverages artificial intelligence, are four
relatively recent developments poised to alter the health care landscape with lasting impact.
Moreover, payment models and health care coverage are shifting from paying for volume of
care (leading to a propensity for overuse), to paying for value and managing the health of
populations through accountable care entities. This shift from traditional health system delivery
arrangements offers new opportunities to conduct research on optimal structure and financing of
health care that addresses individual circumstances (e.g., sociodemographics, economic
disparities, social influences, health status, patient preferences), and organizational features
(where, how, and by whom care is delivered). As well, this shift brings new challenges for data
availability and applicability of findings in new and different care settings. In the HCSRN,
comparable data (e.g., on cancer screening, medication orders, or an incident diagnosis) are
available with relative consistency, facilitating examination of health system-initiated changes at
the patient, clinician, or organizational level (10). Along with the publications in this issue on
embedding and measuring specific evidence-based interventions?; clinical decision support; and
complex care management, the HCSRN’s current portfolio includes studies of telemedicine, the
use of community-based navigators to support disease management, and impact of benefit
designs on medication adherence, all of which offer lessons that can be applied in diverse

settings.

1 See, for example, the papers by Sengupta et al., and Yu et al.
2 See, for example the paper by Lieu et al.
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Diversified research teams will accelerate our ability to translate research into
better health and health care: Two concurrent influences have ushered in new thinking related
to the composition of scientific research teams. The first, team science, has been promulgated
by the National Cancer Institute as an intentional approach to creating “coordinated teams of
investigators with diverse skills and knowledge...for studies of complex problems with multiple
causes.” (11). The second is the welcome emphasis on patient- and stakeholder-engaged
research, accelerated by creation of the Patient-Centered Outcomes Research Institute
(PCORI). By creating multidisciplinary teams and involving end-users of evidence (patients,
clinicians, and other decision-makers), health care research can increase both its rigor and its
relevance. The HCSRN has decades-long collaborations where multidisciplinary teams might
include health services researchers, medical anthropologists, data scientists, and behavioral
scientists. In the case of our Mental Health Research Network, a patient/stakeholder advisory
board was added recently. Several HCSRN sites have also established formal programs related
to the learning health system (12,13), entailing close collaboration with system leaders and
frontline clinicians. Many of these sites will be training a new generation of delivery system

scientists who develop specific core competencies related to the learning health system (14).

What do these three forces mean for the HCSRN and the research community?
This is an exhilarating time for health research. Technology and data are enabling momentous
discoveries with the potential to change medical care as we know it. Ever larger research
datasets help us undertake observational studies with greater precision (15). Pragmatic clinical
trials are a newly potent method for understanding how treatments work under real-world
conditions. And yet, we have not yet solved for rampant health inequities, clinician burnout, or
high health care costs. Research—a long-standing public good—can help abate this

asymmetry. To achieve this, we must continue to forge new relationships with clinical leaders
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and take down the silos that have slowed the pace of translation. This could mean shifting from
a supply-side mindset (conducting research and hoping clinician uptake results) to a demand-
driven mindset (undertaking research that is congruent with the urgent needs of health system
leaders). The Veterans’ Administration Quality Enhancement and Research Initiative (VA
QUERI) has pioneered just such a shift, and can serve as an exemplar of this paradigm,
purposely linking research activities to clinical care and facilitate adoption of evidence-based
care improvements (16-18).

In our experience, the HCSRN has become a useful population laboratory to test
interventions in real-world systems—taking action based on an identified care gap or potential
health system improvement. And while our member systems are sometimes held up as rarefied
settings or “unicorns,” where those outside of the system wonder if there are unique facets of
[Kaiser Permanente/Geisinger/HealthPartners/etc.] that are not necessarily generalizable to
other settings, we have also made progress moving research into practice, which can help
inform the research community at large. Health care consultants are often enlisted when health
system leaders want focused problem-solving on cost, quality or operational challenges, but
what would it take for these leaders to turn to researchers first? We suggest the following steps
to encourage closer integration of research and practice, and invigorate collaboration with all

stakeholders--researchers, system leaders and clinicians, patients, and communities:

1) Researchers must be conversant in the evidence base and the business case for their
areas of expertise.

2) Researchers must be able to articulate not only the statistical significance, but also the
potential clinical, operational, and practical significance of our results

3) Researchers must recognize that what we have traditionally valued—publication in high-
impact journals and steady funding—may not be as consequential to health care decision-
makers or communities, especially relative to care improvement goals. Yet we must be able
convey the value proposition for research in ways that resonate with system leaders or
patient groups.
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These steps are achievable if we build on our extant trusting relationships with delivery

systems and communities, and share knowledge widely so that it can be applied and amplified.

Only then can we overcome the inertia of translation and support patient-centered learning

health systems (Figure 1).

Figure 1. Data-Driven, Patient-Centered Learning Health System
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The Next 25 Years in Health Care Research

Remarkably, the first publication about the HCSRN in 1998, (when it was still the HMO
Research Network) opened with this statement: “Rapid and dramatic change in the health care
industry has opened new doors and created expanded opportunities for health services
research.” (19) It's fair to say that this is an evergreen concept—advancements in technology
and scientific discovery, with the competing need to control cost and improve quality, guarantee
a continuous siege of changes in health care at the individual, population, and organizational
level. In recent years, we've both witnessed, studied, and led changes in health care brought
about by social media, wearables, genomic medicine, telemedicine, immunotherapy,
augmented/virtual reality, and consolidation of health and hospital systems, while new
“disrupters” aim to diversify options for patients. The potential for innovations is ongoing, but
systematic and generalizable investigations into what works best for whom, under what
circumstances are no less imperative than they were when medicine was still rudimentary. To
the extent the entire research community can leverage a common infrastructure such as the

HCSRN, populations will benefit and we’'ll see a greater return on our investment in science.
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HCSRN Special Issue Paper Abstracts by
Topic Area

e Effective Approaches to Collaboration
e Optimizing Source Data from EHRSs to Support Rigorous Research
e Applying Electronic Data for Point-of-Care Improvement

Effective Approaches to Collaboration

The Promise of Pragmatic Clinical Trials Embedded in Learning Health Systems

This commentary describes the need for a different context to generate discovery and implement
evidence-based advancements to more quickly and efficiently see beneficial effects in health care and
health outcomes. Pragmatic clinical trials (PCTs) are a promising type of trial that are conducted within
real-world health care delivery systems that embed research like organizations within the Health Care
Systems Research Network. A valuable environment for PCTs is learning health systems (LHSs), where
clinical practice influences research and vice versa. A goal of LHSs is to operationalize evidence
generated by research, particularly PCTs, into improvements that are sustained after a trial ends. PCTs
that demonstrate value to health systems and foster implementation could reduce delays in translating
research into practice.

The Healthcare System Research Network (HCSRN) as an environment for
Dissemination and Implementation Research: A Case Study of a Multi-Site Research
study in Precision Medicine

Context: Variability in the implementation of evidence-based practice into healthcare leads to
deficiencies in quality of care across healthcare systems. Dissemination and Implementation research
works to bridge this gap. We present a case study of a currently active dissemination and
implementation study created through collaborations developed within the Healthcare Systems
Research Network (HCSRN).

Case description: The “Implementing Universal Lynch Syndrome Screening (IMPULSS)” study (NIH
RO1CA211723) involves seven HCSRN healthcare systems and two external healthcare systems. the
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IMPULSS study is designed to describe and explain individual organizational variability around Lynch
Syndrome screening to identify minimally necessary and sufficient factors in different organizational
contexts important for implementing LS screening programs, and will create a toolkit to facilitate
organizational decision making around implementation and improvement of such programs in
healthcare systems.

Major Themes: The strengths of the HCSRN in the areas of 1) a culture of collaboration, 2)
standardization of data and processes across systems, and 3) researchers embedded in diverse
healthcare systems are what make the IMPULSS study possible. We describe how these major themes
contribute to the IMPULSS study specifically and create an environment for implementation studies
within the HCSRN.

Conclusion: Given the importance of conducting research in real world settings to improve patient
outcomes, the unique strengths of the HCSRN are of vital importance. The IMPULSS study is one case
example of how the strengths of the HCSRN make it an excellent environment for research on
implementing evidence based practices in healthcare systems.

Collaborating on Data, Science, and Infrastructure: The 20-Year Journey of the Cancer
Research Network

The Cancer Research Network (CRN) is a consortium of 12 research groups, each affiliated with a
nonprofit integrated healthcare delivery system, that was first funded in 1998. The overall goal of the
CRN is to support and facilitate collaborative cancer research within its component delivery systems.
This paper describes the CRN’s 20-year experience and evolution. The network combined its members’
scientific capabilities and data resources to create an infrastructure that has ultimately supported over
275 projects. Insights about the strengths and limitations of electronic health data for research,
approaches to optimizing multidisciplinary collaboration, and the role of a health services research
infrastructure to complement traditional clinical trials and large observational datasets are described,
along with recommendations for other research consortia.

Optimizing Source Data from EHRs to Support Rigorous Research

Improving Health Care with Advanced Analytics: Practical Considerations

Artificial intelligence is becoming ubiquitous in healthcare, largely through machine learning and
predictive analytics applications. Recent applications of Al to common health care scenarios, such as
screening and diagnosing, has fueled optimism about the use of advanced analytics to improve care.
Careful and objective considerations need to be made before implementing an advanced analytics
solution. Critical evaluation before, during, and after its implementation will ensure safe care, good
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outcomes, and the elimination of waste. In this commentary we offer basic practical considerations for
developing, implementing, and evaluating such solutions based on many years of experience.

Learning to Share Healthcare Data

Since 2001 there has been a steady stream of work on Common Data Models being done by different
organizations. Each has its own needs and directives, yet the core subject areas remain remarkably
similar. The timeline and core entities of these models create a compelling picture of this work, which is
crucial to research and improving our healthcare delivery. Work continues on these models, keeping
pace with innovations that come from advances in genetics, pharmacology and technology.

Identification of Incident Uterine Fibroids Using Electronic Medical Record Data

Background: Uterine fibroids are the most common benign tumors of the uterus and are associated with
considerable morbidity. Diagnosis codes have been used to identify fibroid cases but their accuracy,
especially for incident cases, is uncertain.

Methods: We performed medical record review on a random sample of 617 women who received a
fibroid diagnosis during 2012-2014 to assess diagnostic accuracy for incident fibroids. We developed 2
algorithms aimed at improving incident case-finding using classification and regression tree analysis that
incorporated additional electronic healthcare data on demographics, symptoms, treatment, imaging,
healthcare utilization, comorbidities and medication. Algorithm performance was assessed using
medical record as gold standard.

Results: Medical record review confirmed 482 fibroid cases as incident, resulting a 78% positive
predictive value (PPV) for incident cases based on diagnosis codes alone. Incorporating additional
electronic data, the first algorithm classified 395 women with a pelvic ultrasound on diagnosis date but
none before as incident cases. Of these, 344 were correctly classified, yielding an 87% PPV, 71%
sensitivity, and 62% specificity. A second algorithm built on the first algorithm and further classified
women based on a fibroid diagnosis code of 218.9 in 2 years after incident diagnosis and lower body
mass index; yielded 93% PPV, 53% sensitivity, and 85% specificity.

Conclusions: Compared to diagnosis codes alone, our algorithms using fibroid diagnosis codes and
additional electronic data improved identification of incident cases with higher PPV, and high sensitivity
or specificity to meet different aims of future studies seeking to identify incident fibroids from electronic
data.
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Impact of ICD-10-CM Transition on Mental Health Diagnoses Recording

Objective: This study examines the impact of the transition from ICD-9-CM to ICD-10-CM diagnosis
coding on the recording of mental health disorders in Electronic Health Records (EHR) and claims data in
ten large health systems. We present rates of these diagnoses across two years spanning the October
2015 transition.

Methods: Mental health diagnoses were identified from claims and EHR data at ten healthcare systems
in the Mental Health Research Network (MHRN). Corresponding ICD-9-CM and ICD-10-CM codes were
compiled and monthly rates of people receiving these diagnoses were calculated for one year before
and after the coding transition.

Results: For seven of eight diagnostic categories examined, monthly were comparable during the year
before and the year after the ICD-10-CM transition. In the remaining category, psychosis excluding
schizophrenia spectrum disorders, aggregate monthly rates of decreased markedly with the ICD-10-CM
transition, from 48 to 33 per 100,000. We propose that the change is due to features of General
Equivalence Mappings (GEMS) embedded in the EHR.

Conclusions: For most mental health conditions, the transition to ICD-10-CM appears to have had
minimal impact. The decrease seen for psychosis diagnoses in these health systems is likely due to
changes associated with EHR implementation of ICD-10-CM coding rather than an actual change in
disease prevalence. It is important to consider the impact of the ICD-10-CM transition for all diagnostic
criteria used in research studies, quality measurement, and financial analysis during this interval.

Data Quality Assessment and Multi-Organizational Reporting: Tools to Enhance
Network Knowledge

Objective: Multi-organizational research requires a multi-organizational data quality assessment (DQA)
process that combines and compares data across participating organizations. We demonstrate how such
a DQA approach complements traditional checks of internal reliability and validity by allowing for
assessments of data consistency and the evaluation of data patterns in the absence of an external “gold
standard”.

Methods: We describe the DQA process employed by the Data Coordinating Center (DCC) for Kaiser
Permanente’s (KP) Center for Effectiveness and Safety Research (CESR). We emphasize the CESR DQA
reporting system that compares data summaries from the eight KP organizations in a consistent,
standardized manner.

Results: We provide examples of multi-organization comparisons from DQA to confirm expectations
about different aspects of data quality. These include 1) comparison of direct data extraction from the
electronic health records (EHR) 2) comparison of non-EHR data from disparate sources.
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Discussion: The CESR DCC has developed codes and procedures for efficiently implementing and
reporting DQA. The CESR DCC approach is to 1) distribute DQA tools to empower data managers at each
organization to assess their data quality at any time 2) summarize and disseminate findings to address
data shortfalls or document idiosyncrasies and 3) engage data managers and end-users in an exchange
of knowledge about the quality and its fitness for use.

Conclusion: KP CESR DQA model is applicable to networks hoping to improve data quality. The multi-
organizational reporting systems promotes transparency of DQA, adds to network knowledge about
data quality, and informs research.

Comparing Prescribing and Dispensing of the PCORnet Common Data Model using
PCORnet Antibiotics and Childhood Growth Study

Researchers often use prescribing data from electronic health records (EHR) or dispensing data from
medication or medical claims to determine medication utilization. However, neither source has
complete information on medication use. We compared antibiotic prescribing and dispensing records
for 200,395 patients in the National Patient-Centered Clinical Research Network (PCORnet) Antibiotics
and Childhood Growth Study. We stratified analyses by delivery system type [closed integrated (cIDS)
and non-cIDS]J; 90.5% and 39.4% of prescribing records had matching dispensing records, and 92.7 % and
64.0% of dispensing records had matching prescribing records at cIDS and non-cIDS, respectively. Most
of the dispensings without a matching prescription did not have same-day encounters in the EHR,
suggesting they were medications given outside the institution providing data, such as those from
urgent care or retail clinics. The sensitivity of prescriptions in the EHR, using dispensings as a gold
standard, was 99.1% and 89.9% for cIDS and non-cIDS, respectively. Only 0.7% and 6.1% of patients at
cIDS and non-clIDS, respectively, were classified as false-negative, i.e. entirely unexposed to antibiotics
when they in fact had dispensings. These patients were more likely to have a complex chronic condition
or asthma. Overall, prescription records worked well to identify exposure to antibiotics. EHR data, such
as the data available in PCORnet, is a unique and vital resource for clinical research. Closing data gaps by
understanding why prescriptions may not be captured can improve this type of data, making it more
robust for observational research.

Assessing and Minimizing Re-identification Risk in Research Data Derived from
Healthcare Records

Background — Sharing of research data derived from health system records supports the rigor and
reproducibility of primary research and can accelerate research progress through secondary use. But
public sharing of such data can create risk of re-identifying individuals, exposing sensitive health
information.

Method — We describe a framework for assessing re-identification risk that includes: identifying data
elements in a research dataset that overlap with external data sources, identifying small classes of
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records defined by unique combinations of those data elements, and considering the pattern of
population overlap between the research dataset and an external source. We also describe alternative
strategies for mitigating risk when the external data source can or cannot be directly examined.

Results — We illustrate this framework using the example of a large database used to develop and
validate models predicting suicidal behavior after an outpatient visit. We identify elements in the
research dataset that might create risk and propose a specific risk mitigation strategy: deleting
indicators for health system (a proxy for state of residence) and visit year.

Discussion — Researchers holding health system data must balance the public health value of data
sharing against the duty to protect the privacy of health system members. Specific steps can provide a
useful estimate of re-identification risk and point to effective risk mitigation strategies.

Applying Electronic Data for Point-of-Care Improvement

Developing a Prognostic Information System for Personalized Care in Real Time

Context. Electronic medical records hold promise to transform clinical practice. However, technological
and other barriers may preclude using them to guide care in real time. We used the Virtual Data
Warehouse (VDW) to develop a tool that enables physicians to generate real-time, personalized
prognostic information about survival after cancer.

Case description. Patients with cancer often ask their oncologists, “Have you ever seen a patient like
me?” To help oncologists answer this question, we developed a prototype Prognostic Information
System (PRISM), a web-based tool that gathers data about the index patient from Kaiser Permanente’s
clinical information systems, selects a historical cohort of similar patients, and displays the survival curve
of the similar patients relative to key points in their treatment course.

Findings and major themes. The prototype was developed by a multidisciplinary team with expertise in
oncology, research, and technology. We have completed two rounds of user testing and refinement.
Successful development rested on: (1) executive support and a clinical champion; (2) collaboration
among experts from multiple disciplines; (3) starting with simple cases rather than ambitious ones; (4)
extensive research experience with the Virtual Data Warehouse, related databases, and an existing
query tool; (5) following agile software development principles, especially iterative user testing.

Conclusion. Clinical data stored in health care systems’ electronic medical records can be used to
personalize clinical care in real time. Development of prognostic information systems can be accelerated
by collaborations among researchers, technology specialists, and clinicians and by use of existing
technology like the Virtual Data Warehouse.

For links to all of the special issue papers as they become available, please visit:
https://egems.academyhealth.org/collections/special/hcsrn-special-collection/



https://egems.academyhealth.org/collections/special/hcsrn-special-collection/

e The Journal for Electronic PREFPUBL'CAT'QN CORY
orthcoming in eGEMs

oanan Hl€AItH Data and Methods Vol. 7, Iss. 1, April 2019

Development of a Clinical Decision Support System for Pediatric Abdominal Pain in
Emergency Room Settings Across Two Health Systems Within the HCSRN

Background: Appendicitis is a common surgical emergency in children, yet the diagnosis can be
challenging. An electronic health record (EHR) - based clinical decision support (CDS) system called Appy
CDS was designed to help guide management of pediatric patients with acute abdominal pain.

Methods: This prospective pragmatic cluster-randomized clinical trial in 17 emergency departments of
two large HCSRN-affiliated care systems began in October 2016 and runs through July 2019. Appy CDS
was built independently but synergistically at each site using well-established platforms.

Results: Although differences across sites in terms of design and implementation, using simple screening
guestions and automated exclusions, we can identify a population where use of Appy CDS is indicated,
with an appendicitis rate of 11.3%, consistent across study arms and sites.

Discussion: These 2 HCSRN sites designed the intervention to capture the population at risk for
appendicitis and deliver CDS to that population while remaining locally relevant and adhering to
organizational preferences. Despite different approaches to point-of-care CDS, the interventions have
enrolled similar populations with nearly identical background rates of appendicitis.

Next Steps: The Appy CDS tool is testing a clinical prediction algorithm to reduce reliance on imaging in
the pediatric population. The project team will continue to address issues around alert fatigue and
provide feedback to sites for the remainder of the study period. These sophisticated web-based EHR-
linked CDS systems provide a personalized risk assessment and tailored recommendations at the point
of care. These novel approaches could serve as the basis for future ED interventions.

Challenges of population-based measurement of suicide prevention activities across
multiple health systems

Suicide is a preventable public health problem. Zero Suicide (ZS) is a suicide prevention framework
currently being evaluated by Mental Health Research Network investigators embedded in six Health
Care Systems Research Network (HCSRN) member health systems implementing ZS. This paper describes
ongoing collaboration to develop population-based process improvement metrics for use in, and
comparison across, these and other health systems. Robust process improvement metrics are sorely
needed by the hundreds of health systems across the country preparing to implement their own best
practices in suicide care. Here we articulate three examples of challenges in using health system data to
assess suicide prevention activities, each in ascending order of complexity: 1) Mapping and reconciling
different versions of suicide risk assessment instruments across health systems; 2) Deciding what should
count as adequate suicide prevention follow up care and how to count it in different health systems
with different care processes; and 3) Trying to determine whether a safety planning discussion took
place between a clinician and a patient, and if so, what actually happened. To develop broadly
applicable metrics, we have advocated for standardization of care processes and their documentation,
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encouraged standardized screening tools and urged they be recorded as discrete EHR variables, and
engaged with our clinical partners and health system data architects to identify all relevant care
processes and the ways they are recorded in the EHR so we are not systematically missing important
data. Serving as embedded research partners in our local ZS implementation teams has facilitated this
work.

Priorities Wizard: multisite web-based primary care chronic disease clinical decision
support improved clinical outcomes with high use rates and high clinician satisfaction
rates

Abstract: Priorities Wizard is an electronic health record (EHR)-linked, web-based clinical decision
support (CDS) system designed and implemented at multiple HCSRN sites to support high quality
outpatient chronic disease and preventive care. The CDS system (a) identifies patients who could
substantially benefit from evidence-based actions; (b) presents prioritized evidence-based treatment
options to both patient and clinician at the point of care; and (c) facilitates efficient ordering of
recommended medications, referrals or procedures.

Methods: The CDS system extracts relevant data from electronic health records (EHRs), processes the
data using Web-based clinical decision support algorithms, and displays the CDS output seamlessly on
the EHR screen for use by the clinician and patient. Through a series of National Institutes of Health
(NIH)-funded projects led by HealthPartners Institute and the HealthPartners Center for Chronic Care
Innovation and HCSRN partners, Priorities Wizard has been expanded to include 14 clinical domains.

Results: Cluster-randomized trials show that this CDS system significantly improved glucose and blood
pressure control in diabetes patients, reduced 10-year CV risk in high-CV risk adults without diabetes,
improved management of smoking in dental patients, and improved high blood pressure identification
and management in adolescents.1-4 CDS is used at 71-77% of targeted visits, 85-98% percent of
clinicians are satisfied with the CDS system, and 94% report they would recommend it to colleagues.

Conclusions: Recently developed EHR-linked, Web-based CDS systems have significantly improved
chronic disease care outcomes and have high use rates and primary care clinician satisfaction.

Using Self-Reported Data to Segment Older Adult Populations with Complex Care
Needs

Background: Tailored care management requires effectively segmenting heterogeneous populations
into actionable subgroups. Using patient reported data may help identify groups with care needs not
revealed in traditional clinical data.

Methods: We conducted retrospective segmentation analyses of 9,617 Kaiser Permanente Colorado
members age 65 or older at risk for high utilization due to advanced illness and geriatric issues who had
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completed a Medicare Health Risk Assessment (HRA) between 2014 and 2017. We separately applied
clustering methods and latent class analyses (LCA) to HRA variables to identify groups of individuals with
actionable profiles that may inform care management. HRA variables reflected self-reported quality of
life, mood, activities of daily living (ADL), urinary incontinence, falls, living situation, isolation, financial
constraints, and advance directives. We described groups by demographic, utilization, and clinical
characteristics.

Results: Cluster analyses produced a 14-cluster solution and LCA produced an 8-class solution reflecting
groups with identifiable care needs. Example groups included: frail individuals with memory impairment
less likely to live independently, those with poor physical and mental well-being and ADL limitations,
those with ADL limitations but good mental and physical well-being, and those with few health or other
limitations differentiated by age, presence or absence of a documented advance directive, and tobacco
use.

Conclusions: Segmenting populations with complex care needs into meaningful subgroups can inform
tailored care management. We found groups produced through cluster methods to be more intuitive,
but both methods produced actionable information. Applying these methods to patient-reported data
may make care more efficient and patient-centered.
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