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Agenda
 

1:30 PM  Welcome & Introductions

1:45 PM  Overview of the Revised ORBIT Model -- Susan Czajkowski, PhD
 
        Q & A (10 minutes)

2:15 PM  Define, Refine & Proof-of-Concept Studies -- Lynda Powell, PhD
  
        Q & A (10 minutes)

3:00 PM  Break

3:15 PM  Feasibility Studies, Phase II & Phase III Efficacy Trials – Ken Freedland, PhD
  
        Q & A (10 minutes)

4:00 PM  Final Q & A/Discussion
   
4:30 PM  Adjourn

Moving From Preliminary Studies to 

Randomized Trials: Guidance from the 

ORBIT Model
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Changing unhealthy 
behaviors is the “single 
greatest opportunity to 

reduce premature deaths…”

Schroeder et al. (2007, NEJM) 
after McGinnis (1993, JAMA)

Up to 50% of Cancers May 
Be Preventable through 
Health Behavior Change

Lippman et al, Cancer Prev Res 2018
 



Developing and Testing Interventions for Chronic Diseases

Thedrug development 
process

*It Seemed LikeAGood IdeaAt The Time

“I THINK YOU SHOULD BE MORE EXPLICIT HERE 
IN STEP TWO.”

Behavioral intervention development:
The I S L A G I A T T  principle*



What’s the Problem?

►Lack of industry support

►No regulatory requirements makes consensus difficult

►Institutional, cultural & systemic barriers

►High-risk nature of translational & intervention development research 

►Institutional incentives favor short-term not long-term progressive 
programs of research

►Behavioral development frameworks/models not widely known or used

What’s the Problem?



What’s the Result?

WE PRODUCE MANY OBSERVATIONAL STUDIES 
Strong Evidence that Behavior Is Associated with 

Health Problems

OUR INTERVENTION STUDIES
Focus on Demonstrating Statistically Significant but NOT Clinically 

Significant Effects

Produce Weak Evidence that Behavioral Interventions Can Improve Health

What’s the Result?



The Original vs. Revised ORBIT Model for

Behavioral Intervention Development

Powell, Freedland, Kaufmann, Behavioral Clinical Trials,

Springer, 2021

Czajkowski,Powell et al., Health Psychology, 

2015



Powell, Freedland, Kaufmann, 2021

”Begin with the End in Mind”

What is a significant clinical or public health question? 

Identifying a clinically
significant question

Get input from: 

Providers, healthcare system, payers

Public health officials, community leaders & community 

members

Guideline panel recommendations

Patients & their families

An example:

Can I develop a behavioral intervention 

that produces an amount of weight loss sufficient to 

prevent CVD?
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Look to basic behavioral science research 

for ideas about treatment components

What theories or findings about human behavior 
can inform an intervention?

Using basic behavioral
science theory & findings

1. Theory of Planned Behavior: Encourage 

planning ahead for physical activity

2. Operant Conditioning (Trigger Avoidance/Stimulus 
Control): 

Reduce/remove environmental eating triggers
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Phase Ia: Defining the
intervention

(a) 

Define

What is the hypothesized pathway through 

which the intervention has its effects?

What are candidate treatment components?  

What are the clinically significant targets for 

moving from one phase to the next?



Phase Ia: Define
Develop a Hypothesized Pathway

Enactment
Targets

A Hypothesized Pathway is NOT the same as a Conceptual Model!

Powell, Freedland, Kaufmann, 2021

Physical 

Environment Factors 

Home

Activity-Related Factors

- Activity/Sedentary amount

“Abstract” & “Conceptual”

Comprehensive outline of how specific psychological, 

social, behavioral, biological mechanisms/mediators affect 

a health outcome.

“Practical” & “Process-oriented”

Selected, quantified path by which a behavioral treatment 

is hypothesized to improve a behavioral, biomedical, or 

chronic disease endpoint.

Two Components-

-Plan Ahead for

 Physical 

Activity

-- Reduce Eating 

Triggers

--Planned for Physical 
Activity 

Most Days/Week

(weekly recall)

Presence of triggers in 
home 

(Random home visit)

Physical 

Activity

(120 min/wk) Weight
(> 7%)

BMI 
percentile/

Body
Composition



Enactment
Targets

Phase Ia: Define
Identify Treatment Components

1. Theory of Planned Behavior: Encourage 

planning ahead for physical activity

2. Operant Conditioning (Trigger Avoidance/Stimulus 
Control): 

Reduce/remove environmental eating triggers



Behavioral Risk Factor Success Criteria:
-- >120 min/wk physical activity assessed via Fitbit 

Enactment
Targets

Clinical Endpoint Success 
Criteria:

>7% weight loss is 
associated with clinically 
significant reductions in 
diabetes & heart disease 

incidence

Phase Ia: Define
Define Clinically Significant Targets & Success (GO-

NO GO) Criteria

”Begin with the End in Mind”

What is a clinically meaningful 
outcome for the health issue at hand? 

What level of the 

behavioral/psychosocial risk 

factor is associated with the 
clinical endpoint?

Enactment Success Criteria:
 -- Self-report of > 4 days MVA (total of 120 
min/week) = Enactment target achieved

How will you know you have 

successfully enacted the 
intervention?

    

Planned for
Physical Activity
Most Days/Week
(Weekly recall)
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Moving on from Phase Ia

(a) 

Define

What is the hypothesized pathway through 

which the intervention has its effects?

What are candidate treatment components?  

What are the clinically significant targets for 

moving from one phase to the next?

GO/NO GO criteria:

You are ready to move to Phase 1b when you have:

• A defined hypothesized pathway 

• Clinically significant targets for success at each 

phase 

• Candidate treatment components
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Phase Ib:
Refining the intervention

How can I refine/ the intervention for optimal strength & 

efficiency?

Active Components?

Optimal Dose?  Mode of Delivery?

Timing? Tailoring for Diverse Subgroups?

(b)

Refine
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Moving on from Phase Ib

How can I refine/ the intervention for optimal strength & 

efficiency?

Active Components?

Optimal Dose?  Mode of Delivery?

Timing? Tailoring?

(b)

Refine

GO/NO GO criteria:

You are ready to move to Phase 2a when you have:

• Identified the specific intervention components, 

optimal dose, delivery mode, timing, need for tailoring

• Have shown you can successfully enact the 

intervention (i.e., achieve the pre-specified 

enactment targets)



Powell, Freedland, Kaufmann, 2021

Phase IIa:
Proof of Concept

Is it plausible that the intervention can achieve a clinically 

significant benefit on a behavioral risk factor or health 

outcome?

• Small N, single-arm study

• Clinically Significant Target

• •Inexpensive

• •Plausible Clinical Benefit

• •Go/No GO Decision

• Lowers cost of failure

(a)
Proof-of-
Concept
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Moving on from Phase IIa

It is plausible that the intervention can achieve a clinically 

significant benefit on a behavioral risk factor or health 

outcome?

GO/NO GO criteria:

You are ready to move to Phase IIb when 

you:

• Show you can meet your pre-

specified clinically significant target

(a)
Proof-of-
Concept
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Phase IIb:
Feasibility & Pilot Studies

Can  the intervention & study protocol be implemented 

as   intended?

(b)
Feasibility

Pilots

Feasibility includes ability to:

• Recruit/retain participants

• Randomize to treatment/comparison groups

• Provide the intervention 

• Measure outcomes of interest
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Moving on from Phase IIb

Can  the intervention & study protocol be implemented 

as   intended?

(b)
Feasibility

Pilots

GO/NO GO criteria:

You are ready to move to Phase 2c when you:

• Demonstrate you can successfully 

implement the study protocol, eg, 

recruit/retain participants, provide the 

intervention, measure outcomes
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Phase IIc:
Phase 2 Efficacy Trial

Does treatment improve 

behavioral risk factors or 

biomarkers?

(c)
Phase II

Efficacy

Trial
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Moving on from Phase IIc

Does treatment improve 

behavioral risk factors or 

biomarkers?

(c)
Phase II

Efficacy

Trial

GO/NO GO criteria:

You are ready to move to a Phase 3 trial when you:

• Demonstrate significant improvement on the 

behavioral risk factor or biomarker
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Does treatment
work in real world?

Phase III Efficacy & Phase IV
Effectiveness trials

Does treatment improve 

a clinically significant 

endpoint?

Phase III
Efficacy Trial

Effectiveness
Research



❖ Begins with the “end” in mind
--Encourages push toward the Phase III efficacy trial to establish causality and evidence of clinically significant efficacy.
--Discourages “one and done” interventions that fail to meet medical standards for implementation.

❖ Progressive translational research

     --Encourages a progression of questions and research designs to answer them.

      --Discourages “one fell swoop” studies that try to answer all questions in one trial and exclusive use of 
   “one size fits all” randomized designs.

❖ Emphasizes clinical significance in early-phase studies

--Encourages early identification of clinically meaningful milestones to judge success of treatment.

--Discourages large samples powered for statistical significance during early treatment development.

❖ Progressive but not prescriptive

    --Encourages forward movement through phases with backward movement to earlier phases as needed.

     --Encourages use of a clear rationale if skipping or combining phases.

     --Discourages implementation without first showing efficacy.

❖ Welcome failure as the seedbed for success
-- Encourages the mindset that failure is essential to ultimate success.
-- Discourages tendency to walk away from failure in defeat.

The Revised ORBIT Model:
Core Elements



Thank You!
Questions?


