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Our Mission
 Review experiences of Collaboratory investigators in:

– Choosing “meaningful” differences for pragmatic trials
– Communicating findings to different audiences

 Discuss these issues from the perspective of different 
“customers” for pragmatic trial findings:

– Patients and clinicians
– Health system leaders / implementers
– Regulators 
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OPTIMUM Case Study: Optimizing Pain Treatment in 
Medical Settings Using Mindfulness



Designing for Clinical Meaning

Pragmatic design: broad entry criteria, participants followed for 12 
months

Intervention translatable to clinical setting: Group Medical Visit with 
established E & M codes allows for billing by primary care clinicians

Telehealth design decreases burden on clinic for space and 
sometimes more convenient for patients



Assessing Meaningful Outcomes Over a 
Meaningful Timeframe

Measures have to be: Validated; Recommended by national organizations; 
Used in clinical settings; Meaningful to customers

Outcome Measures Over 12 Months Customers

Pain, Enjoyment of Life, General Activity Patients, clinicians, payors, health care systems

PROMIS-29 Some patients, clinicians, payors, health care systems

Global Impression of Change Patients, clinicians, payors, health care systems

Qualitative data Patients, clinicians, payors, health care systems



Clinically Meaningful Difference: PEG

1 point change is commonly accepted
• Range from 0.60 to 2.05
• 1-point change usually within and not between groups

Recommended by the CDC, CMS, VA, and adopted widely

OPTIMUM powered for a 1-point change between groups

*Pain, Enjoyment of Life, General Activity



Designing for the customer

Customers Patients, clinicians, payors, healthcare system 
leaders

Key concepts, measures, and endpoints Designed with implementation in mind 
• Widely recommend and widely used primary 

outcome with research and clinical utility (PEG)
• Group medical visits are established in clinical 

care with workflows and billable codes
• Patient perception of the utility of the 

intervention
• Clinician perception of the utility of the 

intervention and ease of implementation
• Safety



Group Comparisons for the Primary Outcome, PEG*. Intention To Treat Approach

Model Estimated Means 
(95% CI*)

Mean Change From Baseline 
(95% CI)

Between 
Group 

Difference
(95% CI)

P-value

PEG Intervention
N=224

Control
N=227

Intervention Control

Baseline 6.37
(5.95, 6.79)

5.87
(5.45, 6.29)

-- -- --

Week 8 5.21
(4.76, 5.65)

5.60
(5.16, 6.04)

-1.16
(-1.44, -0.88)

-0.27
(-0.53, -0.003)

-0.89
(-1.27, -0.51)

<0.001

Month 6 5.16
(4.69, 5.62)

5.28
(4.83, 5.74)

-1.21
(-1.50, -0.92)

-0.59
(-0.86, -0.31)

-0.62
(-1.02, -0.23)

0.002

Month 12 4.85
(4.39, 5.30)

5.09
(4.65, 5.54)

-1.52
(-1.81, -1.23)

-0.78
(-1.05, -0.50)

-0.74
(-1.14, -0.34)

<0.001

*PEG: Pain, Enjoyment of Life, General Activity; CI: Confidence Interval
The p-value for the group by time interaction in the PEG from baseline to Month 12 is <0.001
The model accounts for possible correlation within all site/cohort combinations. An unstructured covariance 
assumption was used for repeated measures over time with
comparisons between groups were performed using statistical contrasts. All means and confidence intervals 
are based on the model.

Main Outcomes
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Safe with few related adverse events

Increased pain from chair 
mindful movement and 
stretching

Resolved within a week

Anxiety during body scan Resolved within a few minutes

Nausea during meditaion Improved with time, continued in 
program

Sciatic pain during meditation Rapid improvement



Adherence

Session 
Attendance

Mean (Std 
Dev)

All sites 4.3 (2.9)



Designing for the customer

Customers Patients, clinicians, payors, healthcare system 
leaders

Key concepts, measures, and endpoints Designed with implementation in mind 
• Widely recommend and widely used primary 

outcome with research and clinical utility (PEG)
• Group medical visits are established in 

clinical care with workflows and billable 
codes

• Patient perception of the utility of the 
intervention

• Clinician perception of the utility of the 
intervention and ease of implementation

• Safety



Considerations: PEG 1-point Threshold predefined vs 
Perceptions of Meaningfulness of the Intervention

PEG 1-point threshold difference within but not between groups achieved

The participants’ subjective impression of change was highly relevant and 
reflected personal experience 

The intervention was safe, with few adverse events

Despite low adherence, participants significantly improved up to 12 
months 



Considerations: PEG 1-point Threshold predefined vs 
Perceptions of Meaningfulness of the Intervention

A broader definition of meaningfulness would consider the unique 
perspectives of the “customers” beyond one measure’s clinical 
meaningfulness

Broader meaningfulness could include a variety of factors unique to the 
intervention such as patient perception of improvement, ease of 
incorporation into clinical care, availability of clinicians and healthcare staff 
to deliver the intervention

Patient reported outcome measures could consider a different threshold for 
clinically meaningful difference in a pragmatic setting in which there might be 
lower adherence and increased variability



Are Positive Main Outcomes and Cost 
Findings Enough?: Learnings from Three 
Recent Pragmatic Trials

Lynn DeBar, PhD, MPH 
Kaiser Permanente Center for Health Research, Portland, OR, USA 
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Supported by NIH: UH2/UH3NS088731 (NINDS-PPACT), UG3/UH3AT010739 (HEAL / NCCIH - BackInAction),  
                               UG3/UH3AG067493 (HEAL / NIA – RESOLVE), UG3NS145203 (HEAL / NINDS – CARNATION)



PPACT Overview
AIM: Integrate interdisciplinary services into primary care to help 

 patients adopt self-management skills to: 

• Manage chronic pain (decrease pain severity / improve functioning)

• Limit use of opioid medication

• Identify exacerbating factors amenable to treatment 

Focus on feasibility and sustainability

DESIGN: Cluster (PCP)-randomized PCT (106 clusters, 273 PCPs, 851 patients)

ELIGIBILITY: Chronic pain, long-term opioid tx (prioritizing ≥ 120 MED, 
benzodiazepine co-use, high utilizers [≥ 12 visits in 3 months])

INTERVENTION: Behavioral specialist, nurse case manager, PT, and pharmacist 
team; 12-week core CBT + adapted movement groups

OUTCOMES: Pain (3(4)-item PEG[S] [pain intensity, interference with 
enjoyment of life, general activity, and sleep]), patient satisfaction, opioid 
dose, pain-related health services, cost, and PCP burden/burnout

DeBar et al, Translational Behavioral Medicine, 2012;
DeBar et al, Contemporary Clinical Trials, 2018;
Owen-Smith et al, J Gen Internal Medicine, 2018
Mayhew et al, J of Pain, 2019
Gruss et al, Int J of Drug Policy, 2019
Mayhew et al, Contemp Clinical Trials Comm, 2020
Gruss et al, J Gen Internal Medicine, 2020
DeBar et al, Annals of Internal Medicine, 2021;
Smith et al,  Medical Care, 2022
Benes et al, Pain Manag Nurs, 2022

CUSTOMER: Healthcare 
system leaders/payers 
initiated on behalf of 
PCPs



Primary Outcome (PEGS) by Treatment Group 

DeBar L, et al. Ann Intern Med. 2021. 

Intervention vs. Usual Care from Baseline to…
3 months: Net Δ = -0.565 (-0.796 to -0.333); ES = -0.28
12 months: Net Δ = -0.434 (-0.690 to -0.178); ES = -0.21

PEGS (4 items) – 
• Pain intensity
Interference with
• Enjoyment of 

life
• General Activity
• Sleep



Incremental Cost-Effectiveness Plane*and Cost-Effectiveness 
Acceptability Curve 

* Cost per QALY Gained Based on Intervention Replication 
Costs  ($2,145 and Total Medical Care Costs) 

Smith et al, Medical Care, 2022
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		$   40,000		0.895		0.105

		$   45,000		0.903		0.097

		$   50,000		0.907		0.093

		$   55,000		0.915		0.085

		$   60,000		0.924		0.076

		$   65,000		0.928		0.072

		$   70,000		0.939		0.061

		$   75,000		0.947		0.053

		$   80,000		0.955		0.045

		$   85,000		0.959		0.041

		$   90,000		0.962		0.038

		$   95,000		0.967		0.033

		$   100,000		0.97		0.03

		Probability of Being Cost Effective





Rev

		1		1

		5		5

		10		10

		15		15

		20		20

		25		25

		30		30

		35		35

		40		40

		45		45

		50		50

		55		55

		60		60

		65		65

		70		70

		75		75

		80		80

		85		85

		90		90

		95		95

		100		100



Intevention

Control

Willingness to Pay ($1000s)

Proportion of Bootstrap Replication with Highest Net Benefit

Cost-Effectiveness Acceptability Curve

0.785

0.215

0.8

0.2

0.823

0.177

0.837

0.163

0.85

0.15

0.862

0.138

0.875

0.125

0.884

0.116

0.895

0.105

0.903

0.097

0.907

0.093

0.915

0.085

0.924

0.076

0.928

0.072

0.939

0.061

0.947

0.053

0.955

0.045

0.959

0.041

0.962

0.038

0.967

0.033

0.97

0.03



Sheet1

		



Intervention

Usual Care

Cost-Effectiveness Acceptability Curve



		WTP		Intervention		Ususal Care

		1000		0.785		0.215

		5000		0.8		0.2

		10000		0.823		0.177

		15000		0.837		0.163

		20000		0.85		0.15

		25000		0.862		0.138

		30000		0.875		0.125

		35000		0.884		0.116

		40000		0.895		0.105

		45000		0.903		0.097

		50000		0.907		0.093

		55000		0.915		0.085

		60000		0.924		0.076

		65000		0.928		0.072

		70000		0.939		0.061

		75000		0.947		0.053

		80000		0.955		0.045

		85000		0.959		0.041

		90000		0.962		0.038

		95000		0.967		0.033

		100000		0.97		0.03

		Probability of Being Cost Effective





		1		1

		5		5

		10		10

		15		15

		20		20

		25		25

		30		30

		35		35

		40		40

		45		45

		50		50

		55		55

		60		60

		65		65

		70		70

		75		75

		80		80

		85		85

		90		90

		95		95

		100		100



Intevention

Control

Willingness to Pay (000's)

Proportion of Bootstrap Replication with Highest Net Benefit

Cost-Effectiveness Acceptability Curve

0.785

0.215

0.8

0.2

0.823

0.177

0.837

0.163

0.85

0.15

0.862

0.138

0.875

0.125

0.884

0.116

0.895

0.105

0.903

0.097

0.907

0.093

0.915

0.085

0.924

0.076

0.928

0.072

0.939

0.061

0.947

0.053

0.955

0.045

0.959

0.041

0.962

0.038

0.967

0.033

0.97

0.03





AIM: To evaluate the effectiveness of two cognitive-behavioral therapy (CBT)-based chronic pain
          treatments delivered via different telehealth modalities (online and live virtual coach-led) to:     

• Achieve clinically meaningful improvements in pain severity (pain intensity + pain related interference) and other 
secondary pain-related and quality of life outcomes (post-treatment and at 12-month follow-up)

• Determine which telehealth intervention best for whom (subgroup outcome and cost analyses) 
• Evaluate cost-utility and cost effectiveness of the telehealth interventions relative to one another and usual care  
• Qualitative analyses to understand patient, clinician, and healthcare system experience  

DESIGN: 3-arm parallel group (online CBT/coach-
led CBT/ enhanced usual care) pragmatic 
comparative effectiveness trial (2,333 
participants)

SETTINGS: 
• Kaiser Permanente Northwest
• Kaiser Permanente Washington
• Kaiser Permanente Georgia
• Essentia Health (Upper Midwest)

ELIGIBILITY: ≥ 18 years of age with EHR musculoskeletal 
pain-related diagnosis; meet threshold for high impact chronic 
pain (≥ 3 months of pain that limit life or work activities [most 
or every day])

INTERVENTIONS: 
• Arm 1: Online CBT for chronic pain (PainTRAINER ) with eight 

approximately weekly sessions over 12 weeks (tech support & 
monitoring included

• Arm 2: Virtual, live coach-led CBT for chronic pain (telephone or 
video) with eight approximately weekly sessions over 12 weeks

Tailored Non-Pharmacotherapy Services for Chronic Pain: 
Testing Scalable and Pragmatic Approaches

Funded as part of NIH HEAL Pain Effectiveness Research Network Sub-initiative: UG3/UH3AG067493

Mayhew, et al. Trials, 2023.
DeBar et al, JAMA, 2025
Cook A et al, PAIN, 2026
Dickerson et al, Value in Health, 2026
Von Korff et al, J of Pain, 2026
Balderson et al, Pain Medicine, 2025
Schneider et al, Permanente Journal, 2026
Cook S et al, J Clin Transl Sci, 2026

CUSTOMER: 
Healthcare system 
leaders/payers, 
clinicians, and 
patients (co-equal)



Main Outcome: Adjusted Percentage with 30% or Greater Reduction in 
Pain Severity (Minimal Clinically Important Difference)

22
DeBar, Mayhew, Wellman et al. JAMA, 2025



Cost Effectiveness Analysis: Pain Related Costs and Quality 
Adjusted Life Years (QALYs)
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Pragmatic Trial of Acupuncture for Chronic 
Low Back Pain in Older Adults

Nielsen A, et al. Glob Adv Health Med.  2021
DeBar et al, Contemporary Clinical Trials. 2023.
Teets et al, Global Adv Health Med, 2025.
DeBar et al, JAMA Network Open, 2025
Justice et al, Contemporary Clinical Trials, 2025
Herman et al, Spine, 2026
Nielsen et al, Integrative Medicine Research, 2026

AIM: To test the effectiveness of acupuncture needling among older adults with
    chronic low back pain to:
• Improve back pain-related disability 
• Evaluate acupuncture needling dose-dependence and safety for older adults
• Inform CMS Medicare Coverage Decision/Impact (outcomes + acupuncturist / key informant interviews)
• Evaluate cost-utility and cost effectiveness of acupuncture intervention   

semi-flexible acupuncture protocol and community acupuncturist care provision focus

DESIGN: 3-arm (standard acupuncture / enhanced 
acupuncture / usual medical care only) pragmatic 
trial (800 participants)

SETTINGS: 
• Kaiser Permanente Washington
• Kaiser Permanente Northern California
• Sutter Health Northern California
• Institute of Family Health NYC 

ELIGIBILITY: ≥ 65 years of age with EHR diagnosis of 
uncomplicated chronic low back pain meeting threshold of 
pain-related general activity interference (≥ 3 on PEG)

INTERVENTIONS: 
• Arm 1: Standard (15 treatment sessions over 12 weeks) 
• Arm 2: Enhanced (6 additional maintenance sessions over 

following 12 weeks) 
• Arm 3: Usual medical care only

50+ community- (KPNC, KPWA, SH) or primary clinic-
based (IFH) acupuncturists delivering intervention 

Funded as part of NIH HEAL PRISM (Collaboratory) Sub-initiative: UG3/UH3AT010739

CUSTOMER: 
Payers/regulators > 
patients > acupuncturists 
(& their professional 
organizations)
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Minimal Clinically Important Differences in 
Functional Disability 

3 months RR (95% CI)
Acu vs UMC: 1.40 (1.15, 1.72)

6 months RR (95% CI)
EA vs UMC: 1.49 (1.19, 1.86)
SA vs UMC: 1.33 (1.04, 1.70)
     EA vs SA: 1.12 (0.88, 1.43)

12 months RR (95% CI)
EA vs UMC: 1.54 (1.25, 1.91)
SA vs UMC: 1.33 (1.06, 1.66)
     EA vs SA: 1.16 (0.98, 1.37)

RR- Relative Risk
CI – Confidence Interval 

All statistically significant 
(P Value<0.05) except for 
the comparison of EA vs 
SA at 6 and 12 months

DeBar et al, JAMA Network 
Open, 2025



Health Care Sector Cost / QALY Cost-Effectiveness Plane
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PPACT RESOLVE BackInAction

Customer-related 
learnings

• Healthcare system leadership 
dynamic w/shifting priorities 
that may not stay in alignment 
with study priorities

• Cost effectiveness analysis 
findings less impactful than 
hoped despite cost offset – 
“savings” in one place can be 
“costs” elsewhere in the 
system

Qualitative data can enrich 
understanding substantively:
• Healthcare system leaders / 

clinicians feedback balanced 
respective costs  & benefits 
for online versus virtual 
health coach led programs

• Patient reflections provided 
insights into the pattern of 
pain outcomes for each 
active intervention over time

Attenuating factors re outcome 
significance:
• (In)Ability for older adults to 

access Medicare reimbursed 
acupuncture services

• Maintenance acupuncture 
cadence likely misaligned with 
real world care practices

• Few 20 outcome improvements 
counter to acupuncturist 
expectations for holistic care 

How big of effect / 
outcome relevant to 
customer(s)?

Magnitude of effect relevant?:
• Stories / specific PCP-patient 

experiences mattered a lot
• Lack of tx-related opioid 

morphine equivalent dose 
reduction may have 
discouraged more robust 
program uptake in 2010’s era

Most important:
• Effect size relative to other 

pain-related txs(medications 
and other 
nonpharmacotherapy txs) 

• Sustained improvements 
after end of active treatment

• Aligned 10 and 20 outcomes

Most important: 
• Effect size relative to other 

pain-related interventions 
(meds / other NPT) 

• Sustained improvements after 
end of active treatment

• Impact on both pain severity 
and pain intensity in short run27



• MCID important but “magnitude” relative to other treatments and also 
sustained impact past treatment window critical  

• Qualitative findings (Fact based stories) can be as (more?) compelling than 
strong quantitative data – how do we use such findings more robustly?

• Cost effectiveness findings often less impactful than we’d hoped (be aware of 
complex systems and contextual factors that can impede uptake) 

• Alignment of outcomes may be as/more important than single primary outcome

Tensions and Trade Offs Takeaways



When Is Effective Meaningful?

Interpreting magnitude through evidence, context, 
uncertainty, and patient preferences

Juan Marcos Gonzalez,  PhD

NIH Pragmatic Trials Collaboratory 



Clinical evidence does not interpret itself. It 
becomes meaningful only after passing 
judgments about what matters, for whom, 
and under what conditions.



From perceptibility to meaning to value

1

PERCEPTIBILITY

Can the clinical 
change be noticed or 

detected?

Bounded by the measuring 
instrument and its ability to detect 

change in the context of use

2

MEANING

Does the change 
make a difference?

The difference may have 
personal or clinical significance, 
but significance alone does not 

establish worth

3

VALUE

Is the change worth 
pursuing?

The benefit is judged relative to 
risks, burden, cost, and enabled 

activities

3
1

Shifts the question from “can we 
do it?” to “should we do it?”



All evidence passes through judgment

The meaning of an effect emerges from a series of value-laden interpretations.

Statistical 
significance

Is the magnitude of an effect relative to uncertainty sufficient?

Context Are the comparators, outcomes, timeframes, and settings sufficient?

Expectations Are average effects sufficient?

Tolerance Are the tradeoffs implied by the evidence worthwhile?

3
2



The same evidence can support different judgments
Each perspective asks a different question and uses a different value function.

Clinicians Does it change health or management?

System 
administrators

Can the change be achieved efficiently, in 
a scalable and equitable manner?

Patient
What does the change enable, and is it 
worth what achieving it requires?

3
3

Patient 1
Enjoys hiking and sports. May 
accept greater risks for a benefit 
that improves physical activity 

Patient 2
Has a sedentary life. May accept less 
risk for the same clinical benefit 
related to improvements in physical 
activity



The clinical problem of N = 1

Evidence question
What happened on average, and how uncertain is that estimate?

Applicability question
How much should this patient expect the evidence to describe them?

Decision question
Given the patient goals and risk tolerance, is the tradeoff acceptable?

3
4
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Value sets context-specific thresholds

Clinical Improvement
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Extending this idea to uncertainty 
can imply accepting different 

significance thresholds



Tradeoffs: A tool to establish thresholds

Maximum acceptable risks can be derived from 
discrete-choice experiments

By observing the rates at which specific tradeoffs 
are accepted we can quantify the exchange rate 
between outcomes/risks

This information can help quantify the degree to 
which tradeoffs are acceptable for a specific group 

Montano-Campos, J. F., Gonzalez, J. M., Rickert, T., Fairchild, A. O., Levitan, B., & Reed, S. 
D. (2023). Use of patient preferences data regarding multiple risks to inform regulatory 
decisions. MDM Policy & Practice, 8(1), 23814683221148715.

36



3
7

Uncertainty can motivate behavior
When evidence does not fully specify what actions will produce, patients and clinicians can fill the gaps with personal expectations.

1  INCOMPLETE EVIDENCE

Evidence rarely defines 
the consequences of 

every possible action for 
one patient.

Benefit probability

Adverse-effect probability

Partial adherence

Patient-specific response

2  MENTAL MODEL
“If I take this action, 

what health will it 
produce, and at what 

cost?”

Expected action / effort

Expected
health

Evidence + experience + information 
from others

3  BEHAVIOR

Patient behavior

Initiate or decline

Adhere fully or strategically

Persist, switch, or 
discontinue

Clinician behavior
The same logic can frame 

recommendations, monitoring, and 
treatment adjustment under 
incomplete patient-specific 

evidence.

Ambiguity is not just wider uncertainty. It can change the beliefs through which evidence becomes behavior.

Muiruri, C., van den Broek-Altenburg, E. M., Bosworth, H. B., Cené, C. W., & Gonzalez, J. M. (2023). A Quantitative Framework for Medication Non-Adherence: Integrating Patient 
Treatment Expectations and Preferences. Patient Preference and Adherence, 17, 3135–3145. https://doi.org/10.2147/PPA.S434640



Evidence is only part of the decision

Evidence provides the context and empirical basis under which decisions are made.

Judgments about relevance, uncertainty and value give the evidence meaning.

In clinic, the decision is whether the effect is worthwhile for this patient, in this 
context, under this uncertainty.



What Makes an Intervention 
Implementable? Evidence for 
Health System Decision Makers
Devon Check, PhD

Co-lead, Implementation Science Core Working Group

NIH Pragmatic Trials Collaboratory 
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Economic Evaluations in ePCTs

Evaluate 2+ alternatives in terms of their 
relative costs and outcomes 

Cost-effectiveness analysis: Measures 
program costs against natural health units, 
e.g., cost per case prevented 

Cost-utility analysis: Measures program costs 
against a generic measure of health status 
that considers both morbidity and mortality, 
e.g., cost per quality-adjusted life year 
(QALY) gained



“Per-patient intervention 
replication costs…were 

completely offset by lower 
medical care costs.” 





Implementation Determinants



Surveyed 131 healthcare 
professionals, researchers, 
managers, senior leaders, 
policymakers to explore 
factors related to 
implementation decisions: 

• Total cost
• Administrative processes 
• Meeting stakeholders’ 

needs (patients and staff) 
• Local champions 
• Organizational readiness 
• Level of evidence 





Most important attributes:
1. Meeting stakeholders’ needs 
2. Level of evidence
3. Organizational readiness

Cost was important, but 
respondents often willing to 
pay more for interventions that 
demonstrated improvements in 
above attributes   



Clinician/Staff Needs: Available measures 

• Appropriateness: Does it fit our clinical 
context and needs? 

• Acceptability: Do clinicians and staff like it? 

• Feasibility: Can we realistically  implement it?

Weiner BJ et al., Implementation Science, 2017 



Organizational Readiness: Available measures

Shea CM et al., Implementation Science, 2014 



Takeaways

• Intervention effects (and their magnitude) are considered in the context of myriad 
other factors that impact implementation 

• Cost-effectiveness analyses can help decision-makers interpret an intervention’s 
effects in the context of its cost and resource requirements 

• ePCT teams should consider measuring other constructs that – based on available 
data – may be important to decision-makers 
• Existing measures of appropriateness, organizational readiness 
• Qualitative data collection 



Questions?
Please pose your questions in the Q&A
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