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Outline

• Current trends in behavioral intervention research

• The value of rigorous mechanistic research in 

behavior-change science

– Measured mechanisms matter

• The creation of a new resource: CLIMBR

– CLIMBR’s development process

– How to use CLIMBR

• How to find measures of mechanisms

– The SOBC Measures Repository

• How to address some common challenges in 

mechanism-focused research



Learning Objectives

1. Understand the importance of testing 
mechanisms in behavior-change research.

2. Learn how to access and use the
CLIMBR resource.

3. Learn how to access and use the
SOBC Measures Repository.

4. Be prepared to overcome challenges.



Current 

trends in 

behavioral 

intervention 

research

• Health behavior intervention research is proliferating in 

many areas (e.g., medication adherence, sleep, diet, 

physical activity).

• This research has benefitted greatly from:

– Identification of behavior change techniques (BCTs) 

(Michie et al., 2013).

– Objective measurement of health behaviors (e.g., Diaz et 

al., 2017; Kronish et al., 2021; Rollo et al., 2016).

– An explosion of internet-based interventions (e.g., Webb 

et al., 2010)

– Adoption of sophisticated and adaptive designs (e.g., 

MOST, SMART; Collins, Murphy, & Strecher, 2007)

• Additionally, the process of synthesizing intervention 

research has become more consistently rigorous in 

practice in recent years (e.g., greater adoption of 

PRISMA; Page & Moher, 2017).



Intervention development 

continues to be slowed by a lack 

of understanding about why 

health interventions work

and why they fail.











Just because an intervention is 

widely and strongly believed to 

target a particular mechanism 

does not necessarily mean that 

it actually engages that 

mechanism.



But what is

the mechanism?

Nardi et al., 2021, Journal of Psychosomatic Research. 

Shapiro et al., 2006, Journal of Clinical Psychology.



Interventions have highly variable effect sizes

Median I2 = 61.2%

Figure adapted from Rothman & 
Sheeran, 2021, Health Psychology.
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A Common Method
for understanding behavior change.



Experimental 
Medicine 
Approach



Total Effect (c)









Core 

Principles

(1) Putative mechanisms of behavior 

change should be identified.

(2) Mechanisms should be measured.

(3) Measures of mechanisms should be 

psychometrically sound.

(4) All empirical results related to 

mechanisms should be transparently shared 

with the scientific community.



Prioritized for
experimental manipulation



Considered a demonstrated
driver of behavior change



Checklist 

Development

• Committee formation: A CLIMBR executive committee was 

assembled with five members drawn from SOBC’s resource and 

coordinating center and its multiple working groups.

• Drafting of checklist: The committee drafted and revised the 

checklist in line with initial feedback from NIH officials, including the 

SOBC program officer.

• Open-comment period: Feedback was invited from 18 experts in 

behavior change research who were selected by the CLIMBR 

committee. These experts included editors at six relevant journals and 

members of the Behavioral Medicine Research Council. The open- 

comment period was extended to the broader research community of 

behavior-change scientists.

• NIH feedback: Specific item-level feedback was provided by NIH

officials.

• Revision: The CLIMBR committee edited the checklist items and 

clarified the introductory section in line with all the feedback points 

suggested by behavior-change researchers and NIH officials.

• Publication: CLIMBR was published with its rationale paper in the

July 2023 SOBC-themed special section of Behavior Therapy.



Special Section: 
Cognitive Behavioral 

Treatment Development: An

Experimental Therapeutics 
Focus on Novel Mechanistic 
Targets



How does CLIMBR work?

https://scienceofbehaviorchange.org/climbr-tool/

https://scienceofbehaviorchange.org/climbr-tool/
https://scienceofbehaviorchange.org/climbr-tool/
https://scienceofbehaviorchange.org/climbr-tool/
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A Real-World Research Example



A Real-World Research Example

Cognitive 

Behavioral 
Therapy (vs. 

Education 

Control)
(X)

Irritable Bowel 

Syndrome 
Symptom 

Severity

(Y)

Pain
Catastrophizing (PC)

(M)

Indirect Indirect

Path (a) Path (b)

Direct

Effect (c’)

Rogers, Gudleski, Quigley, Zvolensky, and Lackner, 2023, Behavior Therapy



A Real-World Research Example

Cognitive 

Behavioral 
Therapy (vs. 

Education 

Control)
(X)

Pain 

Catastrophizing (PC)
(M)

PC

Intercept

PC

Slope

Irritable Bowel 

Syndrome 
Symptom 

Severity (IBS-SS) 

(Y)

IBS-SS

Intercept

IBS-SS

Slope

Rogers, Gudleski, Quigley, Zvolensky, and Lackner, 2023, Behavior Therapy
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A Real-World Research Example

Cognitive 

Behavioral 
Therapy (vs. 

Education 

Control)
(X)

PC

Intercept

PC

Slope

IBS-SS

Intercept

IBS-SS

Slope

β = 0.06,
SE = 0.05,
p = .31

β = -0.16,
SE = 0.10,
p = .12

β = 0.53,
SE = 0.10,
p < .001

β = 0.33,
SE = 0.07,
p < .001

β = -0.20,
SE = 0.08,
p = .02

Indirect 
Effect (ab):

β = –.11,
SE = .05,
95% CI  [–0.23, –0.02]

Rogers, Gudleski, Quigley, Zvolensky, and Lackner, 2023, Behavior Therapy



A Real-World Research Example

“[I]ndirect effect analyses provide evidence 

that the mediating effect of PC on IBS 

symptom severity… was specific to the CBT 

condition....”

Rogers, Gudleski, Quigley, Zvolensky, and Lackner, 2023, Behavior Therapy



Moderation in a Mediational Model

Intervention

Engagement 
Moderation

Mechanism

Validity
Moderation

Clinical

Outcome
Direct 
Effect 
(c’)

Moderation of Intervention Effects

Figure adapted from Rothman & Sheeran, 2021, Health Psychology
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SOBC Measures Repository

• 331 total measures (and growing)

• Google Scholar integration

• Open Science Framework (OSF) documentation for a 
subset of measures

https://measures.scienceofbehaviorchange.org/



SOBC Measures Repository

https://repository.scienceofbehaviorchange.org/



Measures Repository 
Functions & Usability

Source Access



Measures Repository 
Filtering & Searching



Measures Repository 
Filtering & Searching



Measures Repository 
Choosing & Using



Measures Repository 
Functions & Usability

Measures Repository

Functions & Usability



Addressing Some 

Common Challenges

1. How do I ensure that each chosen measure is valid, reliable,
and appropriate for my research context?

• If possible, use tested assays with good psychometric characteristics.
• In particular, good convergent validity, good discriminant validity, and high internal consistency 

reliability (Cronbach’s alpha ≥ .80) are important.

• If not possible, then modification of existing assays can be appropriate.
• Modify wording of scale items as little as possible.

• Report all modifications transparently in published reports.

• Development of entirely new assays can also be appropriate, but it should not be 
the first option you consider.

• If you choose this route, collaborate with researchers who have experience with scale development 
(e.g., exploratory and confirmatory factor analysis for new self-report measures).



Addressing Some 

Common Challenges

2. How do I handle a potential mechanism that is itself a
behavior?

• It is acceptable for the assay of a mechanism to be operationalized as a
behavioral measure.

• E.g., Attentional control can be measured behaviorally using a response-time metric from a 
laboratory task.

• It is even acceptable a mechanism to be a behavior at the conceptual level.
• E.g., Increased disclosure of HIV status as a result of an educational intervention.

• In that case, however, note that you will likely want to assess at least one additional mechanism that may 
explain the effect of the intervention on disclosure.

• The key is to ensure that your mechanism and behavior are conceptually distinct.
• E.g., A mechanism and a behavioral outcome should not be performance on the 6-minute walk

test at an earlier and a later time point.



Addressing Some 

Common Challenges

3. Must I test mediation using a particular time-ordered 
relationship among variables?

• If possible, the mediator should occur in time between the predictor and
outcome.

• Consider the relevant timescales for your research design in terms of expected effects as well as 
practical considerations.

• You might consider measuring changes in M and changes in Y.
• However, a well powered randomized controlled trial does not require measurement of M or Y at

baseline.

• Entirely cross-sectional research is relatively easy to conduct. However, it may 
have less utility than a thoughtfully sequenced research design in which the 
progression of X➔M➔Y is evaluated over time.



Addressing Some 

Common Challenges

4. How do I make sense of multiple tested mechanisms of interest?

• Example: A small initial efficacy trial tests three potential mechanisms: a primary 
mechanism of perceived social support and two secondary mechanisms of positive 
affect and self-efficacy.

• Scenario 1: The intervention engages just one of three tested mechanisms but not one 
that has been previously shown to be most strongly associated with the health 
behavior of interest.

• Your intervention may be missing key ingredients. Knowing that points clearly to
next steps.

• Scenario 2: The intervention does engage the key hypothesized mechanism as well as 
one of the two secondary mechanisms.

• Your intervention could be tested in a larger randomized trial as a next step.



Addressing Some 

Common Challenges

5. What if I find only weak evidence for partial mediation 
and/or just a small and not clinically significant effect of 
the intervention/manipulation on the behavioral outcome?

• A weakly successful trial with mechanistic support is more valuable 
than a powerfully successful trial in which no putative mechanisms 
were measured.

• The findings are more informative and useful to you.

• Other researchers’ confidence in your positive findings can be bolstered. 
This is especially true if it can be shown that not only does an intervention “work” 
(X➔Y), but you have some evidence about why it works (X➔M➔Y).



Health Behavior Researchers
Embrace Team Science and Become an MBRC Member

https://www.mbrc-sobc.org/

The Mechanistic Behavioral Research Consortium 
(MBRC) is designed to promote the SOBC approach 
and to enhance the productivity of member 
researchers by facilitating cutting-edge investigations 
without the need for independent funding.

Better Science Faster



Summary of Key Points

• Measured mechanisms matter!
– Please visit the Measures Repository: 

https://measures.scienceofbehaviorchange.org/

• CLIMBR provides steps to ensure that the experimental medicine 

approach is applied with rigor to your own behavior-change research.
– Watch a brief explainer video and download CLIMBR here: 

https://scienceofbehaviorchange.org/climbr-tool/

• Achieving successful behavior change proceeds more quickly when 

researchers participate in cumulative, transparent science.

– Create a page on the Open Science Framework: https://osf.io/

https://measures.scienceofbehaviorchange.org/
https://scienceofbehaviorchange.org/climbr-tool/
https://scienceofbehaviorchange.org/climbr-tool/
https://scienceofbehaviorchange.org/climbr-tool/
https://osf.io/


Key References

Learn more about CLIMBR:

• Birk, J. L., Otto, M. W., Cornelius, T., Poldrack, R. A., & Edmondson, D. (2023). Improving the rigor
of mechanistic behavioral science: The introduction of the Checklist for Investigating Mechanisms
in Behavior-change Research (CLIMBR). Behavior Therapy, 54(4), 708–713. 
https://doi.org/10.1016/j.beth.2022.12.008

Read about the principles underlying SOBC:

• Nielsen, L., Riddle, M., King, J. W., Aklin, W. M., Chen, W., Clark, D., Collier, E., Czajkowski, S.,
Esposito, L., Ferrer, R., Green, P., Hunter, C., Kehl, K., King, R., Onken, L., Simmons, J. M.,
Stoeckel, L., Stoney, C., Tully, L., & Weber, W. (2018). The NIH Science of Behavior Change
Program: Transforming the science through a focus on mechanisms of change. Behaviour 
Research & Therapy, 101, 3-11. https://doi.org/10.1016/j.brat.2017.07.002

Read a published real-world research example:

• Rogers, A. H., Gudleski, G. D., Quigley, B. M., Zvolensky, M. J., & Lackner, J. M. (2023). Pain
catastrophizing and clinical outcomes among patients receiving a novel cognitive-behavioral
therapy for irritable bowel syndrome: An experimental therapeutics approach. Behavior Therapy, 
54(4), 623-636. https://doi.org/10.1016/j.beth.2023.01.004

https://doi.org/10.1016/j.beth.2022.12.008
https://doi.org/10.1016/j.brat.2017.07.002
https://doi.org/10.1016/j.beth.2023.01.004


Thank You!

Q & A

www.scienceofbehaviorchange.org

EMBRACE Roybal 
Website 

https://embraceroybal.wisc.edu

EMBRACE Roybal 
Contact Info:

EMBRACE@umn.edu

Resource and Coordinating Center

U24AG052175

http://www.scienceofbehaviorchange.org/
https://embraceroybal.wisc.edu/
mailto:EMBRACE@umn.edu
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