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Consensus-Based Entity AI Pilot
• Goal: to assess the potential for artificial intelligence to support human review of 

clinical quality measures in CBE processes (E&M, PRMR, MSR)
• Evaluating Claims about Measure Properties
 PQM Educational Webinar
 April 2025

• Generating Claims about Measure Properties
 MMS Information Session
 April 2025

• Evaluating Importance (Impact) Claims about Measure Properties
 Forum TBD
 Date TBD
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CBE Strategy: Vision

When [evidence-based] health and health care policies and programs designed to improve 
outcomes are not driven by community interests, concerns, assets, and needs, these efforts 
remain disconnected from the people they intend to serve. This disconnect ultimately limits 
the influence and effectiveness of interventions, policies, and programs. 

– National Academies of Medicine (NAM), February 14, 2022

Vision: The vision for the CBE is to realize health care system change 
through the integration of quality measurement and quality improvement 
processes, and to align the principles of evidence-based policies and 
programs and meaningful community engagement. 
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CBE Strategy: Critical Obstacle

Focus quality measurement where there is
the most benefit for health care system change

 

 

 

RISK

IM
PA

C
T

Risk of measurement

Impact of measurement Low uncertainty (Mechanisms are systemic and 
persistent; evidence is mature)

High uncertainty (Mechanisms are not systemic 
and persistent; evidence is not mature)

Low (few persons and entities) (Magnitude of 
improvement to benchmark is low; magnitude of 
mechanism effect is low)

Do not measure (accept the risk of low quality) Quality improvement (transfer the risk of low quality)

High (many persons and entities) (Magnitude of 
improvement to the benchmark is high; magnitude of 
mechanism effect is high)

Mitigation or monitoring (control the risk of low 
quality)

Quality measurement (avoid the risk of low quality)

4 Holistic Approach 



Purpose: What change/transformation are you trying to 
make?
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Why does the measure work, for whom, 
and under what circumstances? 

 


CMO Ontology



What is Validity?

“Validity is measuring the right thing; reliability is measuring the thing right” 
– Thissen (2001)

Validity is “an overall evaluative judgment of the degree to which empirical 
evidence and theoretical rationales support the adequacy of appropriate 

interpretations and actions on the basis of [the measure]”
– Messick (1989); Standards for Educational and Psychological Testing (2014)
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Reliability Validity

Non-systematic Waste-Futility Systemic Distortion



Measure Evaluation – Substantiating Claims

Measure developers 
and/or measure stewards 
make certain explicit or 

implicit assertions or 
claims about the potential 
benefits and risks/harms 
associated with measure 

use (net benefit).

In general, there are three top-level claims related to measure 
properties necessary for a measure to yield positive net 
benefit to persons and entities:

Would 
claim: 

Person or entity would make decisions based on the 
measure because the measure focus is associated with 
a material outcome (end/importance).

Should 
claim: 

There are known and effective ways of selection or 
choice that the person or entity should use 
(ways/scientific acceptability).
 Known: mechanism complex; Effective: causal

Could 
claim: 

Any barriers or facilitators to whether the person or 
entity could use those ways are known and addressed 
(means/usability).
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Measure Evaluation – Assurance Cases (CAE)
• Goal: assure trustworthy clinical quality measures
 Make the evidence explicit and explicitly evaluate that evidence
− Identifying, assessing, and summarizing literature is time and resource intensive

 Guard against the potential for “confirmation bias”
− The tendency to process and interpreting information in a manner that is consistent with existing beliefs

• Approach: “assurance cases” – Claim-argument-evidence (NIST; ISO)
 Claim (property of measure)
− Provided by measure developer or generated by AI (ontology, persona, and context)

 Evidence (in support of claim)
− Including expertise, experience, logic, empirical, computational, simulation, engineering

 Argument (why evidence supports claim)
− Logical inference: deduction, induction, or abduction (inference to best explanation)
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Measure Evaluation – Assurance Cases (CAE)
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Measure 
Submission 
(STAR or 
MERIT*)

Measure 
Developer 
Provided
Claims

AI
Generated

Claims

Identify 
Evidence 

Supporting Claim
(provided & 

found)

Substantiate 
Claims

(Claim status)

Evaluate 
Evidence 

(Arguments)

Make the evidence 
explicit and explicitly 
evaluate that evidence

Guard against 
confirmation bias

Importance & 
Reliability Tables

Plausible, 
achievable 

decrease in adverse 
events

(increase in positive events)

Meta-analysis
(adoption, 

implementation, 
effectiveness)

* for those measures not 
previously endorsed

Speculative or 
arguably false 

claims

CMO Ontology
• Context (facilitators, 

barriers, resources)
• Mechanism complex
• Material Outcome & 

harms
• Logic model
• Evidence maturity
• Realist evaluation
• Mechanism map

Subject matter 
expert (SME) 

review



Measure Evaluation – Claim and Sub-claim Types
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Importance Would claim: Person or entity would make decisions based on the 
measure because the measure focus is associated with a material 
outcome

Validity Should claim: There are known and effective ways of selection and 
choice that the person or entity should use

-Association There is an association between the person or entity response to the measure 
and the measure focus

-Mechanism There is an explicit articulation of the mechanisms (resources and response to 
those resources) responsible for the association

Usability Could claim: Any barriers or facilitators to whether the person or 
entity could use those ways are known and addressed



Measure Evaluation - Assurance Cases (FTR)
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Should claim: there are known and 
effective ways to decrease the 

likelihood of 30-day mortality among 
surgical patients with complications 

There are known ways 
(mechanism complex: surveillance, 

communication, recognition, intervention timing)

There are effective ways 
(mechanism complex 

effectiveness)

Association 
study 

evidence

Mechanism 
study 

evidence

Association Claim General Mechanistic Claim

Meta-
analysis 
evidence

Logic: Correlation, features
Study: Quality, confidence

Logic: Mechanism, confounding
Study: Quality, confidence

Logic: effect size, uncertainty
Study: Quality, confidence

Residual risk
Structural barriers and 

facilitators in low 
resource environments

Confounding
Mitigation of risk due 

to low reliability



Measure Evaluation – AI Pilot
• What does the AI Pilot do?
 For each claim, identifies and assesses evidence, and summarizes arguments
− uses natural language processing (NLP) to identify evidence that is related to the claim
− uses a large language model (LLM)-powered AI agent (Agentic AI) to assess evidence and summarize 

arguments
− uses an LLM (e.g., ChatGPT) to generate claims based on the context-mechanism-outcome 

(CMO) ontology

• When to use AI Pilot?
 To evaluate evidence from published sources provided in measure submissions or other 

documentation
 To identify evidence from published sources for an otherwise unsubstantiated claim
 Not to evaluate clinical practice guidelines or systematic reviews (i.e., have a GRADE assigned)

 Not grey literature (book chapters, reports, etc.)
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AI Pilot Study Process
1. Measure developer provides a full measure submission (FMS) for the measure
2. CBE staff review the measure submission and manually extract the measure 

developer provided claims using an Evidence Table template
3. AI generates additional claims based on the CMO ontology
4. The AI Agent performs the following tasks for the measure developer provided 

claims or AI generated CMO ontology claims:
a. Identifies the published abstract for the evidence cited in support of the claim
b. Identifies additional published abstracts for evidence relevant to the claim (up to 5)
c. Determines whether the evidence agrees, disagrees, or is neutral toward the claim
d. Evaluates the quality level and confidence level of the evidence
e. Determine the status of the claim (established, speculative, or ruled-out) 
f. Combines the three top level claims to determine the likelihood of endorsement (endorsable, 

potentially endorsable, unlikely endurable) 
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AI Pilot Study: AI Generated CMO Ontology Claims
1. CBE staff and the measure developer evaluate the performance for the AI 

generated CMO ontology claims
a. The proportion of claims that are established, speculative, or rule-out
b. The proportion of claims that are asserted by the CMO ontology (relative to the measure 

developer provided claims)
c. How plausible are the justifications?
d. Identification of evidence for selected CMO ontology claims
e. The proportion of claims that are established, speculative, or rule-out with the additional 

evidence
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AI Pilot Study – SME Review
• Documents for SME review
 AI Generated CMO Ontology Claims
− Context, mechanism, and material outcomes
− Evidence maturity
− Logic model, mechanism map
− Realist evaluation (why does the measure work, for whom, under what circumstances?)

 Measure Developer Claims
− Evidence Table Export (provided and found evidence)
− Document: endorsement status
− Claims: claim type, claim status (e.g., established), GRADE, justification
− Claims-Evidence: title, author, abstract, source (provided, found), study type, quality level, confidence 

level, justification, claim, agreement (agree, disagree, neither), justification agreement, journal, date, 
URL, PMID

15



AI Pilot Study – Sample Results
• A sample of results selected from among the following typical CQM:
 CBE2023-4440e. Percent of hospitalized pneumonia patients with chest imaging confirmation 

(Developer: the University of Utah)
 CBE2020-0071. Persistence of Beta-Blocker Treatment after a Heart Attack (Developer: 

National Committee for Quality Assurance (NCQA))
 CBE2019-3512. Knee Arthroplasty Cost Measure (Developer: Centers for Medicare & Medicaid 

Services)
 CBE2019-0753. 30-Day Post-Operative Colon Surgery (COLO) Surgical Site Infection (SSI) 

Standardized Infection Ratio (SIR) (Developer: Centers for Disease Control (CDC))

• Reach out to PQMSupport@battelle.org if you would like to work with us to apply 
these AI tools to a CQM of interest
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AI Pilot Study – LLM: Persona and Context
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(Persona): You are an evaluator of clinical quality measures.  Your role is to understand the context, mechanisms, and outcomes that 
explain how a measure works, for whom, and in what circumstances.

(Context): Consider a Measure of Interest of the risk-adjusted standardized infection ratio (SIR) of observed over predicted deep 
incisional primary and organ/space surgical site infections (SSIs), over a 30-day post-operative surveillance period, among hospitalized 
adults who are >=18 year of age with a date of admission and date of discharge that are different calendar days, and the patient underwent 
a colon surgery (COLO) at an acute care hospital or oncology hospital.  The 30-day postoperative surveillance period includes SSIs 
detected upon admission to the facility or a readmission to the same facility or a different facility (other than where the procedure was 
performed) and via post-discharge surveillance. 

(Event): The Measure Focus for this Measure of Interest is development of a deep incisional primary or organ/space surgical site 
infection (SSI) within the 30-day postoperative surveillance period.  The 30-day postoperative surveillance period includes SSIs detected 
upon admission to the facility or a readmission to the same facility or a different facility (other than where the procedure was performed) 
and via post-discharge surveillance.

(Person experiencing event): The Target Population for this Measure of Interest is persons aged 18 years and older with a date of 
admission and date of discharge on different calendar days, and with a procedure for colon surgery (COLO).

The Entity of Interest is the facility (acute inpatient hospital or oncology hospital).
The Person of Interest is a person in the Target Population.



AI Pilot Study – LLM: CMO Ontology
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• Material Outcome

Structure, process or intermediate outcome: Among the Target Population would you explain the association 
between the Measure Focus and a material health outcome?

Outcome: Among the Target Population would you explain the rational for considering the Measure Focus a 
material health outcome?

Are there contexts where better performance on [increasing, decreasing] the likelihood of the Measure Focus might 
result in harm to persons among the Target Population?

Would you explain under what conditions the following claim might be true or not true: "better performance on 
the mechanism complex is causally associated with better performance on [increasing, decreasing] the likelihood of 
the Measure Focus.“



AI Pilot Study – LLM: CMO Ontology
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• Mechanism

Would you explain a mechanism complex responsible for [increasing, decreasing] the likelihood of the Measure 
Focus among the Target Population?

Would you explain how contextual mechanisms may work to reinforce or counter-act this mechanism complex 
either in whole or in part?

Would you describe a logic model for [increasing, decreasing] the likelihood of the Measure Focus among the 
Target Population, including inputs, activities, outputs, short-, intermediate-, and long-term outcomes?

Does the logic model include any broad, systemic changes, feedback mechanisms, assumptions, and external 
factors?

Would you describe and draw a mechanism map for the mechanism complex? 



AI Pilot Study – LLM: CMO Ontology
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• Context

Are there resources to support implementation of the mechanism complex for [increasing, decreasing] the 
likelihood of the Measure Focus among the Target Population?

Are there barriers or facilitators to implementing these resources?

In conducting a realist evaluation, we are interested in why a measure works, for whom, and in what 
circumstances. 
• A measure might work by enabling or blocking choice-making by an entity. Similarly, a measure might work by 

enabling or blocking reasoning by an entity (why). 
• However, not every entity has the capacity or resources to make that choice. Similarly, not every entity has the 

capacity or resources to conduct that reasoning (by whom). 
• Finally, the entity might operate in a cultural or physical or social context that activates or does not activate the 

operation of the choice-making.  Similarly, the entity might operate in a cultural or physical or social context that 
activates or does not activate the operation of the reasoning (in what circumstances).

For the measure of interest, conduct a realist evaluation.



Material Outcome: CBE2024-4440e

Benefits* Harms*

Pneumonia (high 
risk)
(actively treated 
for suspected 
infection)

• Risk stratification (correct 
management-antimicrobial selection, 
dose, duration)

• Reduced complications (pleural 
effusion, abscess)

• Reduce mortality (severe pneumonia, 
sepsis, RF)

• Antimicrobial 
resistance

• Incidental findings
• Treatment delays
• Reduced clinical 

judgement

Not pneumonia 
(low risk)
(acute bronchitis)

• Decrease in unnecessary 
antimicrobial use

• Decrease in antimicrobial-related 
complications

• Diagnosis of true condition 

• Increased costs
• Exposure to Rx
• Resource diversion
• Missed DX for atypical 

presentations

Avoidable utilization
• Imaging
• Readmissions
• Antimicrobial 

stewardship 
(duration)

Mediators
• Age-perceived risk
• Comorbidities (COPD, 

HF)-differential DX
• Severe symptoms 

(hypoxia, fever, mental 
status, dementia)-
perceived urgency

• Delayed presentation
• Incomplete medical 

history

Moderators
• Image timing (within 48 hours)
• Radiological expertise
• Specialty tele-consult

Inputs
• Bedside X-ray
• Portable CT scanners
• Radiology department

Inputs
• Clinician training
• EHR / CDS / ordering
• Risk stratification tools (CURB-65)

Moderations
• Volume (capacity/resource 

constraints)
• Delayed interpretation (off-site)

Inputs
• Patient consent
• Patient education
• POC Ultrasound



Material Outcome: CBE2019-0071

Benefits* Harms*

• Reduced all-cause and cardiovascular 
mortality

• Lower rates of recurrent myocardial 
infarction

• Improves preservation of left ventricular 
function

• Clinical Harm from Inappropriate Beta-
Blocker Use

• Harm from Over-Adherence or Lack of 
Individualization 

• Psychosocial Harm Related to 
Medication Burden

• Systemic Harm from Measure-Driven 
Practices

• Delayed Discontinuation in Palliative or 
End-of-Life Care

• Differential Impact on Vulnerable 
Populations

Avoidable utilization
• Reduced risk of 

heart failure 
hospitalizations

Mediators
• Age (frailty)
• Comorbidities (e.g., 

heart failure, COPD/ 
obstructive chronic 
bronchitis, diabetes)

• Contraindications (e.g., 
bradycardia, 
hypotension, or asthma)

• Intolerance or allergy
• Chronic respiratory 

conditions due to fumes 
and vapors

• Genetic and biological 
variability

• Socioeconomic factors 
(income, transportation, 
social support)

• Health literacy or 
cognitive impairment 
(adherence)

• Cultural preference for 
non-pharmacologic 
approaches

Moderators
• Medication coverage policies
• Care coordination programs
• Medication management 

programs (pharmacy led)

Mechanism Complex
• Guideline-Concordant 

Prescribing
• Risk Stratification
• Discharge Planning and 

Care Transitions

Inputs
• Health Literacy and Medication 

Understanding
• Behavioral Cues and Habit 

Formation
• Perceived Benefits vs. Side Effects

Moderations
• Patient education-engagement
• Referral to cardiac rehabilitation 

programs
• Health IT and data analytics

Inputs
• Provider education

Inputs
• Access to cardiologists, 

pharmacies
• Resource constraints (workforce)



Material Outcome: CBE2019-3512

Potential Benefits Potential Harms

• Decrease in out-of-pocket costs
• Less delayed or foregone care, non-adherence 

to rehabilitation or follow-up treatments, financial 
strain impacting overall wellbeing

• Decrease in complications, readmissions, additional 
procedures (revisions), prolonged recovery, disability

• Decrease in fragmented or poorly coordinated care
• Less redundant testing, avoidable ED visits

• Indirect health impacts
• Less stress, mental health strain, reduced 

engagement with future healthcare needs
• Indirect financial impacts

• Less time away from work

• Undue pressure to reduce costs leading to decrease 
in necessary care

• More postoperative complications, suboptimal 
functional recovery, reoperations, chronic pain

• Inappropriate patient selection (risk avoidance)
• More delayed or denied access, worse functional 

limitations, pain, decreased quality of life
• Excessive substitution of lower-cost care settings

• More risk of falls, infections, or thrombotic events
• Overemphasis on short-term costs over long-term 

value (costly revisions, chronic functional deficits)
• Psychological burden on patients
• Misalignment between cost and individual patient 

needs (housing insecurity, extended rehabilitation)

REMINDER:  All AI generated CMO ontology claims are considered “speculative” until associated with 
evidence (including SME review) and argument



Material Outcome: CBE2019-0753

Benefits* Harms*

Colon Surgery
(high risk)
(surgical complexity, 
disruption of 
gastrointestinal flora, 
intraoperative 
contamination)

• Decreased risk of prolonged wound 
healing/recovery, pain, functional 
impairment, and reduced quality of life

• Decreased risk of complications (e.g., 
sepsis) and mortality

• Invasive diagnostic 
procedures (wound 
sampling, imaging)

• Resource diversion 
from other critical 
post-operative needs

(low risk) • Antibiotic resistance 
(C.Diff)

• Adverse drug 
reactions

Avoidable utilization
• Length of stay
• Readmissions
• Cost of care (e.g., 

antibiotics)
• Duration of care

Mediators
• Comorbidities (diabetes, 

obesity, malnutrition, 
immunosuppression)

• Access to 
transportation, home 
health care

• Access to supplies 
(clean dressings)

• Local resistance 
patterns

Moderators
• Volume (resources/capacity)
• Remote monitoring
• Infection tracking system

Inputs
• Infection prevention 

protocols
• Patient education 

(adherence)

Inputs
• Antibiotic stewardship program
• Antiseptic agents
• Sterile equipment and supplies

Moderations
• Infection control teams
• Advance sterilization equipment
• EHR triggers (e.g. prophylaxis)

Inputs
• Staffing (infection prevention, 

nurses, pharmacists)



Mechanism: CBE2024-4440e Logic Model



Mechanism: CBE2019-0071 Logic Model



Mechanism: CBE2019-3512 Logic Model



Mechanism: CBE2019-0753 Logic Model



Mechanism: CBE2024-4440e Map 

[Initial 
clinical 
assessment]

(Access to 
imaging 
equipment)

Key: Black [choice]; Red (resource); Green *measure focus*

(Staff 
training)

(Clinical 
decision 
support 
tools)

[Patient 
consent for 
imaging](Timely 

chest 
imaging 
performed)

(Radiology 
interpretation)

*Imaging 
confirmation*



Mechanism: CBE2019-0071 Map

 
 
 

 


 

 
 

 
  

 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 
 

 
 

 
 
 



Mechanism: CBE2019-3512 Map 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 
 

 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 



Mechanism Complex Complexity Assessment
Complexity Domain Cochrane Intervention Complexity Assessment Tool for Systematic Reviews (iCAT_SR)

Number of Components
High Complexity: The mechanism complex consists of multiple interdependent components spanning the 
preoperative, perioperative, and postoperative phases. These include risk assessment, prehabilitation, ERAS 
protocols, multimodal pain management, discharge planning, and post-acute care coordination.

Degree of Interaction between 
Components

High Complexity: The components interact dynamically—preoperative optimization affects surgical outcomes, which 
in turn influences postoperative recovery and discharge choices. Failures in one component (e.g., inadequate prehab) 
can cascade into downstream complications and increased costs.

Number and Variability of 
Outcomes

Moderate Complexity: While the primary focus is on cost reduction (Measure Focus), the mechanism complex also 
affects clinical outcomes (e.g., complications, readmissions, functional recovery) and patient experience (e.g., pain 
management, satisfaction).

Degree of Flexibility or Tailoring 
Allowed

High Complexity: The mechanism complex requires tailoring based on patient characteristics (e.g., age, 
comorbidities, functional status) and local resource availability (e.g., home health services in rural areas). Clinicians 
adapt pathways based on individual patient needs.

Context Dependency
High Complexity: Effectiveness is highly context-sensitive. Urban hospitals with integrated care teams and home 
health support may see cost reductions, whereas rural settings with post-acute care limitations may struggle to avoid 
SNF stays and higher costs.

Nature of the Behaviors Required 
by Those Delivering the 
Intervention

High Complexity: Successful implementation requires multidisciplinary teamwork across surgeons, anesthesiologists, 
physical therapists, case managers, and home health providers. It demands behavior change toward standardized 
protocols while allowing flexibility for patient-specific needs.

Nature of the Behaviors Required 
by Those Receiving the 
Intervention

Moderate Complexity: Patients are expected to engage in prehabilitation, adhere to recovery plans, and manage 
their rehabilitation at home. Older adults or patients with social barriers (e.g., housing insecurity, low literacy) may 
struggle with home recovery expectations, complicating adherence.

Potential for Spillover Effects
Moderate Complexity: Improvements in preoperative optimization and ERAS protocols can spill over into other 
surgical procedures, enhancing overall perioperative care standards. However, cost containment pressures can also 
spill over, leading to undercare in other patient populations.

Source: https://methods.cochrane.org/sites/methods.cochrane.org/files/uploads/icat_sr_additional_file_4_2016_12_27.pdf 

https://methods.cochrane.org/sites/methods.cochrane.org/files/uploads/icat_sr_additional_file_4_2016_12_27.pdf


Context: CBE2024-4440e Realist Evaluation



Context: CBE2019-0071 Realist Evaluation



Context: CBE2019-3512 Realist Evaluation



Context: CBE2019-0753 Realist Evaluation



Validity Claim

(A: entity response to measure; 
B: measure focus)

Association studies (A clinical study for the claim that A is 
a cause of B repeatedly measures the values of a set of 
measured variables that includes the variables A and B)

Mechanism studies (A mechanistic study for the claim that 
A is a cause of B is a study which provides evidence of 
structure or features of the mechanism (M1) by which A is 
hypothesized to cause B (M2))

Causal claim (A is a cause of B) (Prone to bias) (Prone to complexity)
Correlation claim (A and B are 
probabilistically dependent 
conditional on potential 
confounders C)

LEVEL I
Importance Table (Performance score by decile):
• Observed association between entity (A) and GTE 

costs (B)
Known Groups:
• Observed association between group (A) and 

GTE costs (B)
Related Process or Outcome:
• Fewer complications, unnecessary services, 

optimized recovery, patient activation

LEVEL 3 (arguable true)
Effectiveness of the mechanism complex
• Association between elements of the 

mechanism complex and the measure focus
Reinforcing Contextual Mechanisms:
• Integrated health systems and care continuity
Counteracting Contextual Mechanisms:
• Fragmented Care Systems and Weak Care 

Transitions
• Resource Constraints in Smaller or Rural Settings 

General mechanistic claim (there 
is a complex of mechanisms that 
invokes A as partially 
responsible for B and that can 
account for the extent of the 
correlation)

LEVEL 2 (arguable false)
Reliability Table (reliability by volume decile):
• Proportion of entity-level variation explained by 

uncertainty and chance 
Confounders C associated with both A and B:
• Proportion of entity-level variation explained by 

risk-adjustment (comorbidities, frailty, physical)
• Social Determinants of Health (SDOH) 

Challenges (low income, rural)

LEVEL 4
Experimental or quasi-experimental studies 
establish that implementing the mechanism complex 
reduces greater-than-expected costs.

LEVEL 5
The explicit mechanism complex is widely 
recognized as a best practice.

Building a Validation Roadmap



Validity Claim Association studies (A clinical study for the claim that A is 
a cause of B repeatedly measures the values of a set of 
measured variables that includes the variables A and B)

Mechanism studies (A mechanistic study for the claim that 
A is a cause of B is a study which provides evidence of 
structure or features of the mechanism (M1) by which A is 
hypothesized to cause B (M2))

Causal claim (A is a cause of B) (Prone to bias) (Prone to complexity)
Specific mechanism hypothesis 
(posit features of such a 
mechanism complex)

Adoption/implementation (fidelity) of the mechanism 
complex:
• Preoperative Optimization and Risk Stratification 
• Standardized Surgical and Anesthesia Protocols
• Proactive Postoperative Care and Discharge 

Planning 
• Longitudinal Care Coordination and Case 

Management

Building a Validation Roadmap



AI Pilot Study – Building Trust
1. Best practice design: CMO ontology, context, persona constrains the input 

(prompt) and output (response) space for LLM to be contextually appropriate
2. Assurance cases: Each claim is assumed unsubstantiated and must be 

supported by evidence and argument (ground truth)
3. Expert review: Arguments must be plausible to subject matter experts (SMEs)
4. Harms: CMO ontology intentionally seeks out harms, disadvantaged entities 

and populations
5. Transparency: Prompts and responses (justifications) are transparent and 

subject to SME, staff, and committee review
6. Monitoring. Track key performance indicators (KPIs) for continuous 

improvement
7. Cost: Much less time and resource intensive (hours/days not weeks/months)
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AI Pilot Study – System Safety
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Source: MIT Partnership for Systems Approaches to Safety and Security (PSASS)

https://psas.scripts.mit.edu/home/


AI Pilot Study – Action Model

41

Goal formation:
1. Form the goal. What does the user want to 
accomplish? In quality improvement, the goal is 
generally to improve outcomes and / or reduce costs.
Execution:
2. Plan the action. What are the alternative action 
sequences? Each action sequence or pathway 
should result in achievement of the outcome.
3. Specify the action sequence. What action can I 
do now? Given the capabilities, resources, authority, 
accountability or other constraints of the user, which 
of the projected action sequences is possible to 
perform?
4. Perform the action(s). How do I perform the 
action? What physical, human, information, or 
knowledge structure or standard operating 
procedures should be used?

Evaluation:
5. Perceive the actual and expected or intended result. What happened? May 
the user perceive whether the prescribed structure or standard operating 
procedure generated the expected or intended result?
6. Interpret the actual and expected or intended result. What does it mean? If 
the actual result is different than the expected or intended result, why (5 whys)? 
What was the experience, expertise, or context that generated the actual result?
7. Compare the actual result with the goal. Has the user accomplished the 
goal? Regardless of how the result was achieved, is the result consistent with the 
goal?

Maturation:
8. Revise the conceptual model. What are the 
systematic or persistent factors that explain any 
difference between the expected and actual result, 
and may these factors be incorporated into the 
conceptual model?

Source: Norman, Don. The Design of Everyday Things: Revised and Expanded Edition. Basic Books, 2013.



DHS Generative AI Public Sector Playbook
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DHS Generative AI Public Sector Playbook
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Measure Evaluation – AI Pilot Use Cases
• Use Cases
Measure Lifecycle
−Accelerate conceptualization, specification, testing, implementation, use
Measure Evaluation
−Support efficiency and effectiveness of CBE staff and committee reviews 
Technical Assistance
−Reduce burden on measure developers/QCDRs/community developers
Endorsement Pathways
−Enable alternative pathways for commercial plans, state agencies, 

communities
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Questions?
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