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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

 Website: www.p4qm.org

2 Public

• 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)

http://www.p4qm.org/


Patient Safety: Accountability & Challenges

3 Public

Criteria Accountability Requirement Common Challenge

Purpose Drives structural or system change, not behavioral 
change

Purpose often unstated; unclear structural vs. 
behavioral target

Importance
• Linked to a material outcome
• Benefit outweighs data collection burden
• Adverse effects identified and mitigated

• Limited impact or priority
• Weak evidence linking to material outcome
• High performance or little variation

Feasibility Data readily available in structured fields via 
standard codes (ex. PROM and PREM)

• Data source limitations affecting accuracy
• Reliance on unstructured or non-standardized

data

Reliability
• Consistent relative to benchmarks
• Stable across sub-populations and time
• Resilient under perturbations

• Low volume entities
• Rare events (<3 per entity)
• Events spread across many entities

Validity
• Effective mechanisms within entity control
• Competing causes accounted for and counter-

acting mechanisms mitigated

• Insufficient criterion/construct validity evidence
• Residual risks unexamined

Usability Answers: how does the measure work, for whom, 
and under what circumstances?

• Limited actionability for some entity types
• Results not meaningful for specific sub-

populations (selection and choice)

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



Emerging Approaches to Measuring Patient Safety

4 Public

Interoperability & AI
FHIR/USCDI standards enabling 
seamless data exchange across 
systems

Composites
Combining multiple indicators into 
unified safety scores

Structural Measures
Assessing organizational systems, 
governance, and infrastructure

Patient-Reported 
Measures
Capturing patient experience and 
outcomes directly from those receiving 
care



Beyond Measuring Harm: Assuring Safety in 
Complex Health Care Systems

5

Traditional Quality Measurement The Core Limitation Assurance Cases

Measures outcomes and 
adverse events

Measurement alone cannot fully 
substantiate quality claims

A structured argument for 
acceptable quality and safety

Falls, diagnostic delay Measurement detects variation, but does not 
explain its source Explicit hazard identification

CLABSI, CAUTI, Sepsis Accountability requires distinguishing: Explains why controls should work

Readmissions, failure to rescue • Warranted vs. unwarranted variation
• Controllable vs. uncontrollable risk
• Signal vs. instability vs. randomness

Defines acceptable residual risk

Medication errors, adverse events Continuously updates evidence

Strengths: Benchmarking, accountability, 
payment incentives, transparency 

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

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

Measurement identifies variation. Assurance cases help to determine whether that variation 
represents unacceptable risk



Key Takeaways

6

• Patient safety measurement faces
inferential limits for accountability

• Complement safety measures with
assurance cases in select contexts

• Leverage AI to make measures more
 Predictive, mechanism-based, evidence-

informed

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.

Public

• 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

AI-enabled CQM Development, 
Evaluation, and Implementation 

Predict → test selectively 
Fewer, targeted CQM 
Continuous evaluation 
Acceptance criteria (AC) based
Less waste and lower risk



800.201.2011  |  solutions@battelle.org   |  www.battelle.org
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Measuring Patient Safety in Value-
Based Care: Provider Perspectives
Patrick S. Romano, MD MPH

Professor, UC Davis Division of General Internal 
Medicine (and General Pediatrics)

Physician-Focused Payment Model Technical 
Advisory Committee; June 15, 2026



Who am I?

 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

2



IOM/NAM Framework and CMS Meaningful Measures 2.0

3



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

PTAC’s working definition for patient 
safety

See also 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://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

Structures of care
Conditions under which 

care is provided

Processes of care
Activities of providing 

care, adherence to 
professional  guidelines

Outcomes of care
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

5



Targeting Improvements in Patient Safety 
through Alternative Payment Models: Does 
it make sense?

Conceptual challenges

 Alternative payment models have traditionally focused on efficiency (TCOC), 
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?

6



 1% Medicare FFS penalty for bottom quartile of IPPS hospitals based on 6 risk-standardized 
measures (CMS composite of 10 claims-based PSIs, 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

Targeting Improvements in Patient 
Safety through Alternative Payment 
Models: Does it make sense?

Counterexample: 
Medicare’s Hospital-Acquired 
Conditions Reduction Program

7



Is there a better approach for payment models?

Recognize attribution challenges for 
physician-focused models:
 MD/DOs work in teams with other 

MD/DO, RNs, MAs, therapists, techs
 MD/DOs don’t choose their team 

members in many settings
 MD/DOs may split time across 

multiple teams
 Harm events are rare, have many 

causes (see RCA, FMEA), many risk 
factors, and may manifest after 
measured episode (“Swiss cheese”)

Focus on linked outcomes (or 
intermediate outcomes) and 
processes that complement and 
balance each other… for example:
 Severe hypo and hyperglycemic 

episodes in hospitals
 Handwashing & HAIs
 Fall prevention (improving mobility) 

& injurious falls
 Diagnostic process timeliness and 

diagnostic outcomes

8



Hospital Harm eCQM Measure Type Measure Description
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 
Adverse Events

Proportion Inpatient hospitalizations for patients 18+ who have been administered an opioid medication outside of 
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  
Risk Adjusted

Inpatient hospitalizations for patients 18+ who have an acute kidney injury (stage 2 or greater) that 
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
Risk Adjusted

Inpatient hospitalizations where at least one fall with a major or moderate injury occurs among the total 
qualifying inpatient hospital days for patients 18+ .

Postoperative 
Respiratory Failure

Proportion
Risk Adjusted

Elective inpatient hospitalizations for patients 18+ without an obstetrical condition who have a procedure 
resulting in postoperative respiratory failure.

Anticoagulant-Related 
Major Bleeding

Proportion Inpatient hospitalizations for patients 18+ who were administered at least one anticoagulant medication 
within the first 24 hours of admission and had a subsequent bleeding event during the encounter.

Postoperative Venous 
Thromboembolism

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.

CMS Hospital Harms (electronic clinical quality measures)

9



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

Diagnostic process model

10



AHRQ’s approach to diagnostic excellence (stay tuned)

Timely Follow-up After: Abnormal 
Breast Cancer Screening
 Timely imaging or biopsy after 

abnormal mammogram
Positive Colorectal Cancer 
Screening
 Timely colonoscopy after positive 

stool-based test
Abnormal Lung Cancer Screening
 Timely interval CT or diagnostic 

evaluation after abnormal 
screening

Late-Stage Diagnosis
 Proportion lung cancer diagnosed at 

a late stage
 Proportion colorectal cancer 

diagnosed at a late stage
New Cancer Diagnosis Following 
Acute Presentation
 Lung cancer dx at or within 30 days 

of an ED visit or unplanned 
admission
 Colorectal cancer diagnosis at or 

within 30 days of an ED visit or 
unplanned admission

11



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 

improvement, culture of safety, learning organizations
 Align with what’s important to patients, families, purchasers
 Expected unintended consequences (underreporting, risk 

avoidance, undertesting, overtesting)

12
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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

2



AHRQ Quality Indicators Program

Open-access 
Software 

Technical 
specifications -
62 Measures

Technical 
instructions to 

implement 
software 

Refine 
+Add/-Remove 

Measures 

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

AHRQ Patient Safety Indicators

USER ENGAGEMENT
technical assistance | listening sessions | key informants

Responsiveness to Users
evidence-based literature | clinical validity | scientific methods



Broad use for quality improvement purposes
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Patient Safety Indicators Gap Analysis 

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

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


Themes

6

• Address overlap across measures 
(PSIs, CDC’s NHSN, CMS’s electronic clinical quality measures (eCQMs), NCQA’s 
HEDIS ambulatory quality metrics, and patient experience surveys)

• Administrative burden of measurement 

• Expand PSIs 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 



Conditions Discussed

1. Diagnostic safety events

2. Adverse Drug Events

3. Healthcare Associated Infections (HAIs)

4. Healthcare Associated Conditions (HACs)

5. Mortality

8



1. Diagnostic Safety Events

9

• Measurement Opportunities:

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

• Inappropriate follow-up care

• Late-stage diagnosis



2. Adverse Drug Events

10

Measurement Opportunities:

• Frequency of medication errors

• Challenges in defining what 
constitutes adverse drug events



3. Healthcare-Associated Infections (HAIs)

11

Measurement Opportunities:

• Existing PSIs (PSI 07, PSI 13, new MHI 
measures) 

• Potential to measure common HAIs, 
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 HAIs



4. Healthcare-Associated Conditions (HACs)

12

Measurement Opportunities:

• Existing PSIs 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.g., falls, ulcers, 
anesthesia)



5. Mortality

13

Measurement Opportunities:
• Existing PSIs (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 AI tools



14

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

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

3. 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.

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

Recommendations



Current Activities

• AHRQ Quality Indicators focus on broad use for quality 
improvement purposes and are not just for accountability

• Work underway:
► 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 PSIs  

15
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Measuring Patient Safety In Value 
Based Care: The PSO Perspective 

David Classen MD MS
Professor of Medicine University of Utah
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Methods:  Evidence in 
Comparing

3



The Foundation:  Automated GTT the 
“First Step” to Real-time Patient Safety…

“We’ve made progress…in particles of care…but we’ve not made healthcare 
systematically [safe]…and we won’t, we can’t, until we take stock of safety levels in 

organizations systematically.”
-- Dr. Don Berwick

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

4

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


Opioid-Related Adverse Events
Hypoglycemia
Hyperglycemia
Pressure Injury

Acute Kidney Injury
Anticoagulation -Related Major Bleeding

Falls with Injury
Postoperative Venous Thromboembolism

Postoperative Respiratory Failure

New CMS Harms Measures (Automated 
Triggers) – eCQMs

5



6



Individual Level 
Caregiver

Patient Level
OR ED IR OBICU

Virtual Patient Safety Team
VPS TEAM

7

Healthcare Provider

Hospital Level 
Leadership

Clinical Risk & Financial Management

Patient

Delivery
of Care

Clinical 
Area

System Level 
Leadership

System Office

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

Episodes of Care – Surveillance & Improvement

PATIENT SAFETY & RISK IMPROVEMENT USING REAL-TIME DATA

PSO

7

Unit Level Team



Automated Triggers High-Level Workflow

8



Confidential & Proprietary -Do not use without express permission of Pascal Metrics Inc.  |  © Pascal Metrics 2020

Foundational Role:  EHR-based Safety Outcomes “Engine”

Ingress Real-   Identify High 
time Data     Value Data

Apply Clinical Validation 
& Judgment

Curate 
Regulatory-grade 

Outcomes

CLINICAL 
ACTION & 
ANALYTICS

9
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Results, Identification:  EHR-based vs.  Industry Standard, 
i.e., Voluntary Event Reporting (VER)

Adverse events ID’d
with  EHR-based 

method

# of those adverse 
events ID’d with 
Standard VER

Illustrative Example: 1 Hospital with Strong Culture Over 7 Years

3,740 147

25xCLINICAL EFFECTIVENESS 
COMPARISON:

11



Results – Reduction: Specific Harm, System-wide

.

12



Reference: René Almalberti
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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

14
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Real Time Safety Patient Mobile App

Safety Advisor

16



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



AI Integrated Patient Safety Business Case

Patient 
Safety

10-15x
More serious harm identified 
than industry standard

25%
Consistent reduction 
in patient harm

3-5x
AnnualROI achieved 
byhealth systems

Risk
36 hours vs. 50 days
Timeto identify 
potential risk & claims

1 week vs. 6 months
Timeto complete 
internal investigation

ROI Drivers
Close documentation gaps
Reducelegal expenses 
Reduceindemnity payouts
Reduce premiums

18



Questions?

19
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