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Speaker

* Battelle CMS certified Consensus-
based Entity (CBE) processes:
= Endorsement & Maintenance (E&M) of
Clinical Quality Measures (CQM)

— Review of scientific acceptability of measures
for general accountability use

= Pre-Rulemaking Measure Review (PRMR)

— Review of Measures under Consideration
(MUC list) for recommendations for adding to
CMS quality and payment programs

= Measure Set Review (MSR)

— Review of measures in CMS portfolio for
recommendations for removal from CMS
quality and payment programs

= \WWebsite: www.p4gm.orqg

Mr. Geppert is a Senior Research Leader at
Battelle Memorial Institute and the CBE
measurement science team lead

Battelle is the world’s largest independent,
not-for-profit applied science and technology
organization (Columbus, Ohio)

RM Partnership for
Quality Measurement
Powered by Battelle

Core Quality
Measures
Reports Collaborative (CQMC)
Updates

.L N WA | There are no open public comment opoortunities at this time.
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http://www.p4qm.org/

Patient Safety: Accountability & Challenges

How do you know a patient safety measure is fit for purpose for an accountability use?

Accountability Requirement Common Challenge

Drives structural or system change, not behavioral Purpose often unstated; unclear structural vs.
Purpose )
change behavioral target
* Linked to a material outcome  Limited impact or priority
Importance » Benefit outweighs data collection burden * Weak evidence linking to material outcome
» Adverse effects identified and mitigated » High performance or little variation
Feasipility D22 readily available in structured felds via . Reliance on unstructured or nom standardized
y standard codes (ex. PROM and PREM) data
» Consistent relative to benchmarks * Low volume entities
Reliability » Stable across sub-populations and time » Rare events (<3 per entity)
* Resilient under perturbations « Events spread across many entities
 Effective mechanisms within entity control . o - :
- : » |Insufficient criterion/construct validity evidence
Validity « Competing causes accounted for and counter- : : :
: : " » Residual risks unexamined
acting mechanisms mitigated
- Answers: how does the measure work, for whom, > Ml actlonabllllty 1217 SOINE er?tllty TS
Usability * Results not meaningful for specific sub-

i 2
AE] Wgiel el gL S e esE populations (selection and choice) 4
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Emerging Approaches to Measuring Patient Safety

VA Q 4
Interoperability & Al S /= T
i %\ |
FHIRUSCDI standards enabling o “Ej \ e Combining multiple indicators into

seamless data exchange across

systems @ .‘ ‘ unified safety scores

Patient-Reported

Measures

Capturing patient experience and
outcomes directly from those receiving
care

B
o

Structural Measures
Assessing organizational systems,
governance, and infrastructure

4 Public 3"”“5



Beyond Measuring Harm: Assuring Safety in
Complex Health Care Systems

Traditional Quality Measurement

Measures outcomes and
adverse events

Falls, diagnostic delay
CLABSI, CAUTI, Sepsis
Readmissions, failure to rescue

Medication errors, adverse events

Strengths: Benchmarking, accountability,
payment incentives, transparency

The Core Limitation

Measurement alone cannot fully
substantiate quality claims

Measurement detects variation, but does not
explain its source

Accountability requires distinguishing:

 Warranted vs. unwarranted variation
* Controllable vs. uncontrollable risk
« Signal vs. instability vs. randomness

Need: Explicit reasoning about residual
risk and sources of variation to
substantiate quality and safety claims

Assurance Cases

A structured argument for
acceptable quality and safety

Explicit hazard identification

Explains why controls should work
Defines acceptable residual risk

Continuously updates evidence

Supports: Prospective safety assurance,
Safer Al-enabled care, Continuous
learning, Trustworthy accountability

Measurement identifies variation. Assurance cases help to determine whether that variation

represents unacceptable risk

BATTELLE



Key Takeaways

{Table 1. Principles of Pay for Transformation

Transform Finance Principles Pay for Transformation

Those affected have the chance to | Quality programs* should leverage meaningful

design outcomes, SOVern Processes, | community engagement

and share in ownership *  Accountability for quality and utilization at the
community rather than the state and the market

*  Strengthened partnerships and alliances, expanded
knowledge. improved health and health care
programs and policies, and thriving communities

Investors add more value than what | Quality programs should generate value by:

they extract as returns * Identifying and mitigating barriers to effort for low-
performing entities

* Creating and disseminating resources that emulate
the ability of high-performing entities

Risks and returns are fairly Quality programs should establish value through a |

allocated among stakeholders progressive understanding of how entities transform

1. Purpose: what works, for whom, and in what
circumstances

2. Transform: structural support (e.g. financing,
evidence generation) + agency (i.e., active

engagement)

3. Static: evidence-based practice + implementation
fidelity (e.g.. monitoring)

4. Dynamic: sound practice + positive diversion (e.g..
SCAMPs)

* Quality programs refer to any effort to improve outcomes for patients, standardize clinical

practice, eliminate avoidable utilization, and reduce burden for the workforce.

SCAMPs, Standardized Care Assessment and Management Plans.

Source: Geppert JJ, Alexander PMA, Brennan N, Mate KS, Jenkins KJ. Generating Value Through Structural
Investment: Rebalancing Value-Based Payment, Pay for Transformation, and Fee-for-Service. Jt Comm J Qual
Patient Saf. 2025 Oct;51(10):673-678. doi: 10.1016/j.jcjq.2025.06.006. Epub 2025 Jun 12. PMID: 40707296.

* Complement VBP with P4T in APMs

= Finance is a tool to enable and sustain transformation
to ensure that providers have the necessary evidence,
infrastructure, workforce, and systems in place before
being held accountable

* Patient safety measurement faces
inferential limits for accountability

* Complement safety measures with
assurance cases in select contexts

* Leverage Al to make measures more

= Predictive, mechanism-based, evidence-
informed

Al-enabled CQM Development,

Evaluation, and Implementation
Predict — test selectively

Fewer, targeted CQM
Continuous evaluation

Acceptance criteria (AC) based
Less waste and lower risk

Public 3"”“5



BATTELLE

It can be done

800.201.2011 | solutions@battelle.org | www.battelle.org
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Who am |?

General internist (and previously, general pediatrician) with
broad inpatient, consultation, primary, and urgent care
experience > now limited to team-based/urgent care

Fellowship-trained health services researcher (UCSF/UCB)

Member of (but not speaking for) ACP, AAP, SGIM, CMA,
AcademyHealth, AHIMA

Former co-editor-in-chief, journal HSR (2014-20) and AHRQ’s
Patient Safety Network (PSNet, 2019-25)

Clinical lead, AHRQ Quality Indicators/Patient Safety Indicators

Clinical lead, CMS eCQMs for Eligible Clinicians in QPP/MIPS,
formerly CMS eCQMs for Hospital Harms in HIQR program (AIR)

Member, Leapfrog Hospital Safety Grade Technical Expert Panel

HEALTH



|IOM/NAM Framework and CMS Meaningful Measures 2.0

Type of Care
Components of
“‘i Quality Care Preventive Acute Chronic condition
x> ﬁé@“ Care Treatment management
o :
Effectiveness
/ Safety
v Timeliness
E A Patient/family-centeredness Person-Centered Closing Gaps
Q L Care in Care
U U Access
I E
T Efficiency , Affordability and
Y Care Coordination Efficiency
Health Systems Infrastructure Capabilities Chronic Wellness and
/ CU“ditTDnS Preventiﬂn
Seamless Care Behavioral Health
Coordination
HEALTH Individual and Caregiver Voice




PTAC’s working definition for patient
safety

See also https://

https://www.ncbi.nlm.nih. ov/books/NBK43629/
https://www.who.int/news-room/fact-
sheets/detail/patient-safety

Freedom from errors that could cause patient harm (during the delivery of)
health care

“ZERO preventable harm” (causes identifiable, modifiable, c/w evidence)

Errors may be either errors of commission, in which an incorrect action
was taken, or errors of omission, in which a correct action was not taken

HEALTH


https://psnet.ahrq.gov/patient-safety-101
https://psnet.ahrq.gov/patient-safety-101
https://psnet.ahrq.gov/patient-safety-101
https://psnet.ahrq.gov/patient-safety-101
https://psnet.ahrq.gov/patient-safety-101
https://www.ncbi.nlm.nih.gov/books/NBK43629/
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety

Donabedian quality framework

Stronger structures with better material and human resources, and more robust
organizations, enable better processes of care and adherence to “best practices,”
leading to fewer preventable errors and better outcomes

Processes of care Outcomes of care

Structures of care
Activities of providing
care, adherence to

professional guidelines

Conditions under which
care is provided

Changes attributable to
health care

BUT too linear — process improvement drives structural change, structures mediate
effects of processes on outcomes, optimal structures only facilitate better care

Outcomes are what really matter to patients, families, and communities; they
reflect not just what was done but how well it was done

HEALTH



Targeting Improvements in Patient Safety

through Alternative Payment Models: Does
It make sense?

Conceptual challenges

Alternative payment models have traditionally focused on efficiency (TCOCQC),
population health outcomes, and aligning incentives for care coordination

Safe care is an ethical and legal imperative (“primum non nocere,” tort liability)

Professionalism demands attention to patient safety and creates distress (even
burnout) when errors occur

So... do we really need PFPM penalties/rewards for providing safe care?

HEALTH



Example of calculating Hospital A’s results using Equal Measure Weights and
Winsorized z-scores:

Targeting Improvements in Patient e L, M e e
Safety through Alternative Payment
Models: Does it make sense?

0.8485 0.8485 - -0.0566
CMS PSI 90 CMS PSI 90 CMS PSI 90 :

CMS PSI 90

0.922 0.922 5 X -0.1283
CLABSI CLABSI > CLABSI

Total HAC Score

0.112 -1. -0.3076
CAUTI CAUTI . CAUTI

; -0.0782

7 Total HAC Score

2.353 . 0.3246
Ssl s8I . Ssl

Counterexample:
Medicare’s Hospital-Acquired
Conditions Reduction Program

1.366 - 0.1184
MRSA S . MRSA

0.919 : -0.0287
cDI CDI : CDI

CDI
EID XID XTI B XTI XX

1% Medicare FFS penalty for bottom quartile of IPPS hospitals based on 6 risk-standardized
measures (CMS composite of 10 claims-based PSls, 5 NHSN HAIs)

Right: Many meaningful outcome measures from diverse sources, forcing hospital attention to
safety while balancing risk; attribution is essentially undeniable

Wrong: Two-bin design stabilizes total penalty but doesn’t reward improvement or recognize
within-bin variation, sensitive to few events and unpredictable thresholds, disfavors teaching
and safety net hospitals (2/3 of measures don’t have patient-level risk adjustment), favors
underreporting, little evidence of impact using exogenous data

HEALTH



|s there a better approach for payment models?

Recognize attribution challenges for Focus on linked outcomes (or
physician-focused models: iIntermediate outcomes) and

MD/DOs work in teams with other processes that complement and
MD/DO, RNs, MAs, therapists, techs balance each other... for example:

MD/DOs don’t choose their team Seyere hYPO and hyperglycemic
members in many settings episodes in hospitals
MD/DOs may split time across Handwashing & HAls

multiple teams Fall prevention (improving mobility)

Harm events are rare, have many & injurious falls
causes (see RCA, FMEA), many risk
factors, and may manifest after
measured episode (“Swiss cheese”)

Diagnostic process timeliness and
diagnostic outcomes

HEALTH



CMS Hospital Harms (electronic clinical quality measures)

Hospital Harm eCQM Measure Type Measure Description

Thromboembolism

Severe Hypoglycemia Proportion Inpatient hospitalizations for patients 18+ who were administered at least one hypoglycemic medication
during the encounter and who suffer the harm of a severe hypoglycemic event during the encounter.

Severe Hyperglycemia Ratio Inpatient hospital days for patients 18+ with a hyperglycemic event (harm) per the total qualifying
inpatient hospital days for that encounter.

Opioid-Related Proportion Inpatient hospitalizations for patients 18+ who have been administered an opioid medication outside of

Adverse Events the operating room and are subsequently administered an opioid antagonist outside of the operating
room within 12 hours, an indication of an opioid-related adverse event.

Acute Kidney Injury Proportion Inpatient hospitalizations for patients 18+ who have an acute kidney injury (stage 2 or greater) that

Risk Adjusted occurred during the encounter. Acute kidney injury stage 2 or greater is defined as a substantial increase

in serum creatinine value, or by the initiation of kidney dialysis (continuous renal replacement therapy,
hemodialysis or peritoneal dialysis).

Pressure Injury Proportion Inpatient hospitalization for patients 18+ who suffer the harm of developing a new stage 2, stage 3, stage
4, deep tissue, or unstageable pressure injury.

Falls with Injury Ratio Inpatient hospitalizations where at least one fall with a major or moderate injury occurs among the total

Risk Adjusted qualifying inpatient hospital days for patients 18+ .

Postoperative Proportion Elective inpatient hospitalizations for patients 18+ without an obstetrical condition who have a procedure

Respiratory Failure Risk Adjusted resulting in postoperative respiratory failure.

Anticoagulant-Related Proportion Inpatient hospitalizations for patients 18+ who were administered at least one anticoagulant medication

Major Bleeding within the first 24 hours of admission and had a subsequent bleeding event during the encounter.

Postoperative Venous Proportion Inpatient hospitalizations for patients 18+ who have at least one surgical procedure during the encounter,

and who suffer the harm of a postoperative venous thromboembolism (VTE) during the encounter or
within 30 days after the first surgical procedure.




Diagnostic process model

THE WORK SYSTEM
oW P.ﬂ?tEHIETTEGR"q 7y, + Diagnostic Team Members

-@:\f‘ ™ \WTE A nﬂ;p Oy » Tasks

= Technologies and Tools

* Organization

+ Physical Environment

« External Environment

Patient THE

Engages with DIAGNOSTIC l‘.','nmmur?icatinf'n Treatment Outcomes
Health Care PROCESS of the Diagnosis

Patient
Experiences

a Health
Problem

The explanation of The planned path of Patient and

the health problem care based on the System Outcomes
that is communicated  diagnosis Learning from
to the patient diagnostic errors,
near misses, and
accurate, timely
diagnoses
TIME r

NASEM. 2015. Improving diagnosis in health care. Washington, DC: The National Academies Press.

10
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AHRQ’s approach to diagnostic excellence (stay tuned)

Timely Follow-up After: Abnormal Late-Stage Diagnosis
Breast Cancer Screening Proportion lung cancer diagnosed at
Timely imaging or biopsy after a late stage
abnormal mammogram Proportion colorectal cancer
Positive Colorectal Cancer diagnosed at a late stage
Screening

New Cancer Diagnosis Following

Timely colonoscopy after positive Acute Presentation

stool-based test Lung cancer dx at or within 30 days

Abnormal Lung Cancer Screening of an ED visit or unplanned
Timely interval CT or diagnostic admission
evaluation after abnormal

Colorectal cancer diagnosis at or
within 30 days of an ED visit or
unplanned admission

screening

HEALTH
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Takeaways — proceed cautiously and deliberately

Payment models do NOT have a strong track record for improving
patient safety (intrinsic vs. extrinsic motivation)

Transparency is essential but can proceed with or without financial
rewards and penalties

Accountability and actionability must be linked at entity level (e.g.,
hospitals, SNFs, integrated health systems)

Build on foundations of professionalism, continuous quality
iImprovement, culture of safety, learning organizations

Align with what’s important to patients, families, purchasers

Expected unintended consequences (underreporting, risk
avoidance, undertesting, overtesting)

HEALTH
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Overview

®* AHRQ Quality Indicators
Program

® Patient Safety Indicators (PSI)
Gap Analysis - December 2025

® Current activites on diagnostic
excellence, maternal health,
outpatient surgery




AHRQ Quality Indicators Program

Mission: produce scientifically sound measures & software for healthcare
users to identify potential quality of care improvements.

Responsiveness to Users

evidence-based literature | clinical validity | scientific methods

Technical IrSemeel Refine

SneC healnan Open-access instructions to +Add/-Remove

Software implement
62 Measures software Measures

USER ENGAGEMENT

technical assistance | listening sessions | key informants

4

AHRQ Patient Safety Indicators



Broad use for quality improvement purposes

Quality Performance
Research
Improvement measurements

(]
N
=
=
o
=
o

Hospitals & Health
Systems including ACOs

Health/Hospital
Associations

Health Plans

3rd Party Vendors
(Ql/data/other)

State/Local Health
Departments

Federal Agencies

Federal Health Systems

Identify

Guiding
Ql Work

Benchmark

Public
Reporting

Payment
Setting

Tools &
Research

AHRe

Agency for Healthca
Research and Qualit



Patient Safety Indicators Gap Analysis

https://qualityindicators.ahrg.gov/resources/webinars



https://qualityindicators.ahrq.gov/resources/webinars

Key Themes

Address overlap across measures

(PSls, CDC’s NHSN, CMS'’s electronic clinical quality measures (eCQMs),
NCQA's HEDIS ambulatory quality metrics, and patient experience surveys)

Administrative burden of measurement
Consider measuring access to care more broadly

Expand PSls to other settings (free-standing EDs, urgent care facilities)

Measures on patient-reported harm and incorporating patient perspectives into
measurement



Guiding Framework: CMS Meaningful Measures 2.0

STAGES OF
CARE

DOMAINS

SUB-
DOMAINS
Related PSls

v2024.

SUB-

DOMAINS
Mo related
PSlsv2024.

DRIVERS OF
HARM
Cross-cutting
issues impacting
preventable harm

Preventable Harm Measurement Framework & Taxonomy

Prevention

Diagnosis

Treatment

Healthcare-

Outcomes

Mortality

Rescue Failures
(1Psl)

Unexpected
Deaths

Healthcare- .
. . Adverse Drug . . Patient
Diagnostic Associated Associated .
or Blood . . Environment
Safety Events Product Events Infections Conditions Harm
(HAIs) (HACSs)
HAI: Product/ Patient Care
Device-related Events
(1 Psl) (2 PSIs)
HAl: Surgery- Procedural
related Events
(1 PSI) (5 PSis)
Surgical Events
(6 PSls)
Missed Adverse Drug HAI: Other Anesthesia Device Failures
Diagnosis Events Events
Wrong Adverse Blood Patient Protection
Diagnosis Product Events Events

- Safety culture breakdowns

- Resource, technology & supply limitations

(1 PSh)

- Care transition and communication

AHRe

Agency for Healthca
Research and Qualit



Considerations

Settings: Ambulatory, Home Health, Hospice, Hospital Inpatient, Psychiatric
Facility, Rehabilitation Facility, Skilled Nursing Facility/Nursing Home

Populations: Infant, Child, Young Adult, Adult, Older Adults

Priority Areas: Health Information Technology (HIT), Artificial Intelligence (Al),

Telehealth, Radiology, Failure to Rescue, Care Transitions, Maternal, Behavioral
Health

Federal and Other Safety Reporting Programs:
» CMS, NHSN
» Reportable Adverse Events (California),9 Quality in Healthcare Program Adverse

Event Reporting (Connecticut),10 Sentinel Event Registry (Nevada),11 and Patient
Safety Reporting System (Pennsylvania)12



Conditions Discussed

1. Diagnostic safety events

2. Adverse Drug or Blood Products Events
3. Healthcare Associated Infections (HAIs)
4 . Healthcare Associated Conditions (HACs)
5. Mortality



1. Diagnostic Safety Events

Measurement Opportunities:

- Missed lab, imaging, or
other test results that lead
to delayed or missed
diagnoses

- Inappropriate follow-up care

- Late-stage diagnosis

10



2. Adverse Drug Events

Measurement Opportunities:

- Frequency of medication errors

>

- Few measurement opportunities
in literature

- Challenges in defining what
constitutes adverse drug events

11



3. Healthcare-Associated Infections (HAIs)

Measurement Opportunities:

+ Existing PSlIs (PSI 07, PSI 13, new MHI
measures)

« Potential to measure common HAISs,
such as C. diff, ventilator- and non-
ventilator- associated pneumonia,
hospital-onset bacteremia and
fungemia, catheter-associated urinary
tract infections, or SSIs among
cardiovascular and colorectal surgeries

* NHSN tracking and measuring HAls

12



4. Healthcare-Associated Conditions (HACs)

Measurement Opportunities:

» Existing PSls in the inpatient
setting (PSI 03, PSI 05, PSI 06,
PSI 09, PSI 10, PSI 11, PSI 12,

PSI 14, PSI 15, PSI 17, PSI 19)

» Potential to expand to outpatient
setting (e.qg., falls, ulcers,
anesthesia)

* Potential for measure of advanced
tools to prevent HACs

13



5. Mortality

Measurement Opportunities:
« Existing PSls (PSI 02, PSI 04)

« Examine preventable death in non-
acute care settings

» Population-level measures of
preventable deaths, such as mortality
due to chronic diseases among
younger populations

» Potential to leverage novel data
sources, such as those within vital sign
monitoring systems and Al tools

14



Recommendations

. Review existing PSls to eliminate overlap with other federal safety measures, such as those from
the CDC, which will help streamline reporting and reduce provider burden.

. Expand PSls to Ambulatory Surgery Centers (ASCs) and develop measures for perioperative care
in this setting, as increasingly complex procedures are being performed in ASCs.

. Broaden maternal and neonatal safety measures to care settings beyond the hospital, such as
birthing centers, and develop perinatal safety indicators to better quantify preventable harms for
these populations.

. Continue efforts to identify data sources for measures of preventable harm from diagnostic errors,
including in behavioral health.

15



Current Activities

* AHRQ Quality Indicators focus on broad use for quality
Improvement purposes and are not designed for accountability

® Work underway or planned:
» Diagnostic excellence measures of cancer-related conditions
» Maternal health — postpartum cardiomyopathy, behavior health

» Outpatient surgery - potentially preventable complications analogous to
inpatient postoperative complications measured by PSls

16
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Where to Find the

ancer-Related Measure Specifications |

., Agency for Healthca
ey Research and Qualit

AHRQ QI Website: https://qualityindicators.ahrqg.gov/tools/diagnostic excellence#Cancer-Tab

AHRG! ua[itx Indicators Measures v Software v Resources v Tools v FAQs Archives v

Hospital Quality Improvement Toolkit

Diagnostic Excellence

Diagnostic Excellence

Diagnostic Excellence Overview Symptom-Disease Pair Analysis (SPADE) Tool Exploratory Cancer-related Diagnostic Measures

BETA Exploratory Cancer-Related Diagnostic Excellence Measures |

The Agency for Healthcare Research and Quality (AHRQ) has released draft technical specifications for exploratory cancer-related diagnostic excellence measures. These draft measures
were developed by teams sponsored by the Gordon and Betty Moore Foundation's Diagnostic Excellence Initiative at Brigham and Women's Hospital, University of Pennsylvania Health 0
System, and Baylor College of Medicine, Houston. The measures are intended to support population-level diagnostic excellence surveillance and quality improvement by identifying

patterns that may represent potential missed opportunities in the diagnostic process. An overview of these y cancer-related di ic excellence measures is available in the

Exploratory Cancer-Related Diagnostic Excellence Measures Overview (PDF File, 296 KB).

= Download Measures Package BETA

(ZIP File, 4.14 MB) - Contains technical specifications and value sets.

X -

Late-stage diagnosis, capturing the proportion of cancers diagnosed at a late stage, which may signal opportunities to improve earlier detection.

Late-Stage Diagnosis of Lung Cancer BETA
I— (PDF File, 197 KB)

Late-Stage Diagnosis of Colorectal Cancer BETA
(2 (poF File, 214 KB)

New cancer diagnosis following an acute presentation

New cancer diagnosis following an acute presentation, also called emergency presentation, capturing the proportion of cancer diagnosed at or immediately following an S Ca n th e Q I t COd e to acceSS
emergency department visit or unplanned admission, which may signal missed opportunities for diagnosis.

New Lung Cancer Di i ing an Acute Pr ion (Emergency Presentation of Lung Cancer) BETA
‘— (PDF File, 236 KB)

. New Colorectal Cancer Diagnosis Following an Acute Presentation (Emergency Presentation of Colorectal Cancer) BETA 1 8
|— (PDF File, 236 KB)



https://qualityindicators.ahrq.gov/tools/diagnostic_excellence#Cancer-Tab
https://qualityindicators.ahrq.gov/tools/diagnostic_excellence#Cancer-Tab
https://qualityindicators.ahrq.gov/tools/diagnostic_excellence#Cancer-Tab

AHRQ Role:

Diagnostic Excellence Measurement

Address gap in diagnostic excellence measurement with a population-
level lens:

1.

Starter set of standardized measures to support population-level
diagnostic safety surveillance

Measures accessible and applicable across users, especially
those with limited access to clinical data sources

National reference for developing a baseline benchmark of
population-level diagnostic safety surveillance

Foster healthcare quality improvement around diagnostic
excellence

19



Cancer-Related Diagnostic Excellence Measures

®* New AHRQ diagnostic excellence indicators under development
for cancer care pathways

® Targets timely follow-up after abnormal cancer screening results
® Includes measures for potentially delayed diagnosis

® Applies electronic health record (EHR) data for indicator
calculation

® Aims to support health systems in identifying diagnostic
delays and improvement opportunities

® Intended for quality improvement and research, not for
accountability or benchmarking

20



Exploratory Measures -

Cancer-Related Diagnostic Excellence

®* Timely Follow-up After Screening
» Abnormal Breast Cancer Screening
— Timely imaging or biopsy after abnormal mammogram
» Positive Colorectal Cancer Screening
— Timely colonoscopy after positive stool-based test
» Negative Lung Cancer Screening
— Timely repeat chest CT after negative screening
» Abnormal Lung Cancer Screening
— Timely interval CT or diagnostic evaluation after abnormal screening

21



Where to Find MHI Resources

VISIT —
qualityindicators.ahrq.gov —

/tools/maternal_health_indicators

AHRQ Quality Indicators Website - MHI module homepage

Resources available

Technical specs

|ICD-10-CM/PCS for each
MHI

Measure
definitions

Numerator, denominator,
code lists

Software

documentation

Reference manuals for AHRQ
Quiality Indicators software

User guides

Getting started and applied
examples

BETAM ate rnal Hea lth I ndicators The Maternal Health Indicators (MHIs) aim to broadly address healthcare quality

in the domain of maternal health and identify opportunities to reduce
complications during the peripartum period.

Go to the MHI Resources MHI Beta Software ¥

AHRe

Agency for Healthca
Research and Qualit

How are Maternal Health Indicators
used?

The Maternal Health Indicators (MHIs) are geographic area-level rates of severe maternal
morbidity (SMM), maternal deaths, and behavioral health conditions during delivery and
postpartum periods that could potentially be prevented by high quality health care. The
measures are identified via delivery discharge claims data and can be used for population
health analysis, surveillance, quality assurance, and research purposes.

View Announcement
PDF File, 370 KB ‘i'

View Scientific Rationale for Maternal Behavioral Health and Post-
Partum Measures
PDF File, 425 KB

View Scientific Rationale for Severe Maternal Morbidity Measures
PDF File, 311 KB

Explore MHI 365-Day Research Tool >

Download information about AHRQ's Quality Indicators below:

e &

Scan to visit —



Purpose and Background

WHY THIS MATTERS

« Maternal health outcomes are a critical public health concern

PERSISTENT CHALLENGES IN HEALTHCARE MEASUREMENT

01 02 03
Severe maternal : Maternal
morbidity (SMM) sl ey behavioral health

THE GAP

v MHI fills gaps in standardized, claims-based measures
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MHI Module at a Glance

CLINICAL DOMAINS

Severe Maternal In-Hospital
Morbidity (SMM) Mortality

Maternal Mental &
Behavioral Health

INTENDED USE

i Surveillance TIME WINDOWS

& Quality Improvement

i Research Delivery Delivery = Postpartum
- Hospitalization 42 Days Days 1-42

DATA SOURCES
Inpatient Discharge Data @ ED + Inpatient Discharge

INTENDED USERS
State / Local Health Agencies

1 Health Systems & Hospitals OUTPUTS & RISK ADJUSTMENT

4 Researchers

=, Outputs Risk Adjustment
. Area-level results 7] Norisk adjustment
Stratified results currently available



Preliminary plans

Hospital outpatient surgical complications

Problem: Selected procedures in PSI denominator cohorts have declined consistent with migration to hospital
outpatient settings. Example: THA/TKA

2026 aim: Explore whether PSI-related concepts are clinically meaningful, feasible to specify, and feasible to test
in outpatient procedure cohorts linked to follow-up ED and inpatient events

Exploratory work:
- Near-term goal is to assess concepts, definitions, and feasibility rather than present finalized measures.

Targeted scope:

. Focus on a small set of high-priority procedure groups already represented in PSI logic.
. Develop candidate CPT code definitions for outpatient testing.

Testing frame:

Begin with hospital-owned outpatient encounters.
Use linked outpatient/inpatient/ED HCUP data to assess follow-up ED and inpatient events where feasible.
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ERRORS & ADVERSE EVENTS

By David C. Classen, Roger Resar, Frances Griffin, Frank Federico, Terri Frankel Mancy Kimmel,
John C. Whittington, Allan Frankel, Andrew Seger, and Brent C. James

‘Global Trigger Tool’ Shows
That Adverse Events In Hospitals
May Be Ten Times Greater
Than Previously Measured

ABSTRACT Identification and measurement of adverse medical events is
central to patient safety, forming a foundation for accountability,
prioritizing problems to work on, generating ideas for safer care, and
testing which interventions work. We compared three methods to detect
adverse events in hospitalized patients, using the same patient sample set
from three leading hospitals. We found that the adverse event detection
methods commonly used to track patient safety in the United States
today—voluntary reporting and the Agency for Healthcare Research and
Quality’s Patient Safety Indicators—fared very poorly compared to other
methods and missed 90 percent of the adverse events. The Institute for
Healthcare Improvement’s Global Trigger Tool found at least ten times
more confirmed, serious events than these other methods. Overall,
adverse events occurred in one-third of hospital admissions. Reliance on
voluntary reporting and the Patient Safety Indicators could produce
misleading conclusions about the current safety of care in the US health
care system and misdirect efforts to improve patient safety.

Dol: 101377 Mhithaff 2010190
HEALTH AFFAIRS 30,
NO. 4 (2017): -

David C. Classen [dclassan@
cecooom) ls an associate
professor of medicine at
the University of Utah,

in Salt Lake City

Roger Resar ic a senior Fellow
at the Institute for Healthcare
Improvement, in Cambridge,
Massachusetts.

Frances Griffin is a faculty
member at the Institute for
Healthcare Improvement

Frank Federice is an executive
director at the Institute For
Healthcare Improvement

Terri Frankel is a director at
the Institute for Healthcare
Improvement.

Hancy Kimmel is director of
guality and safety at the
Missouri Baptist Medical
Center, in 5t Louis.
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EXHIBIT 4
__________________________________________________________________________________________________________________________________

Adverse Event Detection, By Sevenity Level And Hospital

IHl Global AHRQ Patient Hospital voluntary
Trigger Tool Safety Indicators reporting system

SEVERITY LEVEL

E 204 23 0

F 1 24 F 2

G 8 l 2

H 14 0 0

| % 4 0

lotal 354 35 o

HOSPITAL

Hospital A 161 13 0

Hospital B 92 13 3

Hospital C 101 9 ]

lotal 354 35 o
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The Foundation: Automated GTT the
“First Step” to Real-time Patient Safety...

IDEAS AND OPINIONS

Annals of Internal Medicine

Measuring Patient Safety in Real Time: An Essential Method for
Effectively Improving the Safety of Care

Darvid €. Classen, WD, M5 Frances A Griffia, RET, MPAJ and Donald M. Berwick, MD, MPP
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‘We've made progress
systematically [safe]

Author Insight Video - Donald Berwick, MD (3:25)

In this video, Donald Berwick, MD, offers additional insight into the article,
"Measuring Patient Safety in Real Time: An Essential Method for Effectively
Improving the Safety of Care."

Annals

of internal Medicine

Don Berwick — “Using the EHR for Safety”’ via
pascalmetrics.com

In particles of care...but we've not made healthcare

.and we won't, we can’t, until we take stock of safety levels in

organizations systematically.”

-- Dr. Don Berwick


https://www.pascalmetrics.com/wp-content/uploads/2017/12/Author-Insight-Video-Donald-Berwick-MD.mp4
https://www.pascalmetrics.com/wp-content/uploads/2017/12/Author-Insight-Video-Donald-Berwick-MD.mp4
https://www.pascalmetrics.com/wp-content/uploads/2017/12/Author-Insight-Video-Donald-Berwick-MD.mp4
https://www.pascalmetrics.com/wp-content/uploads/2017/12/Author-Insight-Video-Donald-Berwick-MD.mp4
https://www.pascalmetrics.com/wp-content/uploads/2017/12/Author-Insight-Video-Donald-Berwick-MD.mp4
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New CMS Harms Measures (Automated
Triggers) — eCQMs

Opioid-Related Adverse Events

Pressure Injury
Acute Kidney Injury
Anticoagulation -Related Major Bleeding
Falls with Injury
Postoperative Venous Thromboembolism
Postoperative Respiratory Failure
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By David Classen, Michael Li, Suzanne Miller, and Drew Ladner

An Electronic Health Record-Based
Real-Time Analytics Program For
Patient Safety Surveillance And
Improvement

ABSTRACT Twenty years after publication of the report To Err Is Human,
studies demonstrate persisting high levels of patient harm. Most patient
safety measurement remains highly retrospective, relying on voluntary
reporting and post discharge administrative coding. Progress has been
limited by the lack of advances in measurement accuracy, detection
sensitivity, and timely actionability. The broad adoption of electronic
health records (EHRs) offers a significant opportunity to leverage digital
information to improve safety measurement and management using
real-time data. We developed a novel method to extract safety indicators
from EHRs to identify harm and its precursors by implementing a patient
safety active management system (PSAM) in hospitals within a national
Patient Safety Organization (PSO). The PSAM generated validated adverse
event outcomes and leveraged EHR data to develop a real-time safety
predictive model. This study describes the PSAM’s pilot at two large
community hospitals in 2014-17. We found that the PSAM could detect
harm in real time, at higher rates than current levels are detected, and
that such harm could be predicted. In addition to outlining future
opportunities and challenges with this EHR-enabled PSAM approach, we
discuss implications and next steps for policy and practice.
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PATIENT SAFETY & RISK IMPROVEMENT USING REAL-TIME DATA

Healthcare Provider

System Level
Leadership

Hospital Level
Leadership

Virtual Patient Safety Team

Clinical

Area
@ @ 0@

LA A

b
Deli . L}
- elivery
Individual Level of Care
Caregiver e

Patient

Episodes of Care — Surveillance & Improvement
ICU OR ED IR OB

Patient Level

The PSO shares data across units, hospitals, and health systems, and enables
health systems to identify and reduce harm in a culture of safety — given that
this method finds 10x the level of harm as compared to event reporting
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Foundational Role: EHR-based Safety Outcomes “Engine”’
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The Joint Commission Journal on Quality and Patient Safety 2017; ER:EE-EE

Developing and Evaluating an Automated All-Cause Harm
Trigger System

Christine Sammer, DrPH, RN; Susanne Miller, RN, MS; Cason Jones, MLS, MHA;
Antoinette Nelson, RN, BSN, MSHSA; Paul Garrett. MD; David Classen, MD, MS; David Stockwell, MD

Hospital-Acquired Harms

= Automated Risk Trigger Method # of harms (Perlod of 11 consecutive months)®
= GTT Manual Method # of harms (Period of same consecutive months two years prior)”

BEE
Surgery-ralated harms

140

I=II

Farinatal harms

99
FPatiant cara—relatad harms 11

|

Medication=relaied harms

3

210
Healthcare-associated infeciion harms o

|

100 200 300 4010 OO &0
Blumber of Harms

o

Flgure 2: The automated risk trigger process captured significantly more hospital-acguired harms in all five harm catego-
ries than the Global Trigger Tool (GTT) manual method for similar time periods. *Data format complies with non-
identification standard of the Patient Safety and Cuality Improvement Act of 2005.
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Results, Identification: EHR-based vs. Industry Standard,

i.e.,Voluntary Event Reporting (VER)

lllustrative Example: | Hospital with Strong Culture Over 7 Years

Adverse events ID’d

with EHR-based
method

The Jeint Commission Journal on Quality and Patient Safety 2017; HE:EE-EN

Developing and Evaluating an Automated All-Cause Harm
Trigger System

Christine Sammer, DrPH, RN; Swsanne Miller, RN, M5; Cason Jones, MLS, MHA;
Antoinette Nelson, RN, BSN, MSHSA; Pand Garrett. MD; David Classen, MD, MS; David Stockwell, MD

# of those adverse
events ID’d with

Standard VER

CLINICAL EFFECTIVENESS
COMPARISON:

11
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Results — Reduction: Specific Harm, System-wide

Oversedation Events Related to Medications-System
Adverse Events per 100 Admissions
January 2019 - March 2020
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e
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Show on graph:
-8 Adverse Events per 100 Admissions

Adverse Events per 100 Admissions Regression Line (R™2 = 0.82)
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Risk Trigge r Monitori ng Safety Dashboard Monitoring Worklist Authenticate Approve Reports

Patient: Allen, Jonathan (i) Current Global Safety Risk: HIGH 62 e
Southwest Regional, Johnson Memorial Medical Center As of: 8/5/2014 06:57
EMPI: Gender: Current Visit Date: Current Unit: Reason for Current Visit:
75643987 Male 11/14/2013 13:43 10 MCU-ORM ABDOMINAL PAIN, LEUKOCYTOSIS, LEFT
FOOT DIABETIC F T ULCER
MRN: Date of Birth (Age): Discharge Date: Current Location: o C FOOT ULC
456321 14 April 1942 (71) -- Room 302-Bed A
Current Visit #: Weight: Current Pt. Class: Current Attending Physician:
8123456-9 8.5 kg 1 Rodriguez MD, Jonathan
POSITIVE TRIGGERS - 1 TRIGGER HISTORY ALL DOCUMENTS GLOBAL SAFETY RISK SPECIFIC RISKS AUDIT LOG
Below is a graph of the Patient's Global Safety Risk Score over time. Updated: 6/23/2014 06:52:30
Click the "i" icon in the top right section of the page for more information. BETA VERSION
The data shown here is NOT RELATED to the Positive Triggers tab.
O O x4
TOTE = = = 5 = /% o o % = B o o o5 o o o o o SR R R A R RS S R R R R am B oM R 5 M I 1 e e s o S R S A S e e T . B s e e R A A B RSP P RIS SR e i T T KR e AR S
1 1
90 ......................................................................... s Ry T
[ 1
1 1
BO - - - - « 4 = 4 4 4 4 4 4 4 4 4 e e e e e s e s e e s m s s e e s e s s m e e e e e e e e e e o= as e s e s e s e e o= e e e e e = e e e e e o= SR RUIRL SEU. § RIS SR R R e e R R S b e e FR R R
1 1
70 ......................................................................... (R S R S R R e e R
1 1
(=1 T T T e T B e e e e B e e e L Y R R R g e e T MR R e T e T
I 1
B o« 5% @@ ® 5 5 5 w0 w W e e b a S S SN S B S B e S 88 W S S R R BB B e e s R S T T T T T T S S SRR B, s cocsrssens s s B, e i S S R R L
o T e e
01/22/2014 05:00:00
B0 GSR: MODERATE 18
b o T T T T :
R 000 e R L S S
o T T T T T T T T T T
8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014
18:58 18:58 18:58 18:58 18:58 18:58 18:58 18:58 18:58 18:58
LOW =1-8 MODERATE = B8-28 HIGH = 28-100 @ = DOCUMENTED AE

The data elements in the table below contribute to this patient's cumulative safety risk, represented by the Global Safety Risk score.
They reflect parts of the patient's current clinical state as well as clinical information that occurred earlier in the hospitalization.

You can click each GSR score to see the data elements for that specific score

Currently Viewing: 01/22/2014 05:00:00 | GSR: MODERATE 18

RANKING ~ DATA ELEMENT
1 Hct 21.7% 01/07/2015 11:23:31
ik Number of surgies 2 01/06/2015 11:44:00
3 Hgb 6.9 g/dL D1/07/2015 11:23:31
4 wBC 20.9X10'3/microlL 01/07/2015 11:23:31
= Platelet 674.0x10'3/microlL 01/06/2015 11:44:00
6 Platelet 674.0x10'3/microlL 01/06/2015 11:44:00

7 Braden Total 16.0 12/28/2014 20:00:00
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ROBERT WOOD JOHNSON
PROJECT

Share real time EHR based electronic
safety information with patients, families,
and care givers across multiple IT
platforms as part of their own integrated
care across the continuum of care

\Y) WOMEN'S HOSPITA (2)3) PASCAL METRICS
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; . Nurse Manager:
John Smith My Safety Advisor | >
: Jill Jones Ve
Born: 1/1/1960 e
Overall Risk Score Contact info —

High Risk

Moderate Risk

Low Risk
8/1/2014 8/1/2004 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2014 8/1/2004
18:58 18:58 18:58 18:58 18:58 18:58 18:58 18:58
=2 & o
1d 3d 1wk 1mo all i) &3 E -
My Safety : : More 4
tion houl k Thin n - -y
leciioe Questions you should as gs you can do [ <. ) Iformation
(Today [+ )
) ) Talk to your doctor and nurses to make sure you understand
You have tested Why did this happen? why this happened and how this should be treated , and how it
positive for a What can | do to prevent this from <" meiaraldec iethe:uture ,
bacteria in vour . ) Make sure you understand the source of this infection and Medline Plus
b4 happening again? :
urine how it is being treated on Urine
What will you do to prevent this o _ _ Culture
from happening again? If you leave the hospital with a urinary catheter in place make
sure you have detailed instructions for how to care for it
(Yesterday | = )
Why did this happen? Always wash your hands and nails before eating and after using
the restroom
You.r _5t°°| SRS What can | do to prevent this
pOSItlv-e fora from happening again? Make sure everyone who treats you in the hospital (doctors, Medline Plus
b?c.te.na called C. nurses, therapists, etc.) Wash their hand before and after on
difficile What will you do to prevent this = seeing you C. Difficile
from happening again
At home make sure all clothes are washed with soap and
Make note of your question bleach vy |
here... |
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Real Time Safety Patient Mobile App

[ 1 Day 3 Days 1 Week 1 Month All

Overall Risk Score

1, 2017 Nov 13, 2017 Nov 14, 2017

2017-11-13 06:20:00
You were given a medication that might @ >
hurt your kidneys

2017-11-08 19:18:00
Radiology Study for Emboli or DVT @O >
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Clinical Trial Impact on Patient Outcomes

Primary Outcomes

= Higher PAM Scores in E Dashboard User
= Lower 30-day readmission in High E users
= Lower 30-day mortality in High E users

Secondary Outcomes

= No Increase In Fear Response

= Very Good Patient Acceptance and Value

= Good Usability Scores

= Heavy use of iPhone and Family at Home Use

17
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10-15x
More serious harm identified
than industry standard

25%

Consistent reduction
in patient harm

3-5x
Annual ROl achieved
by health systems

Al Integrated Patient Safety Business Case

36 hours vs. 50 days

Timeto identify
potential risk & claims

1 week vs. 6 months

Timeto complete
internal investigation

ROI Drivers

Close documentation gaps
Reduce legal expenses
Reduce indemnity payouts

Reduce premiums

18
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Questions?
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