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Continual optimization principle

PREPARATION OPTIMIZATION

Purpose Purpose Purpose

Lay groundwork for Build optimized intervention Confirm effectiveness of
optimjzglias optimized intervention

Activities
* Conduct optimization trial(s)
o Factorial experiment

Activity
¢ Randomized controlled

Activities

Derive/revise conceptual . . .
: model P e Fractional factorial oPtl.:T;:gt::i:,vszt'on trial
e Identify sett of candidate g’;\ﬁ:g’_‘;e”t sufficiently effective?

components

Micro-randomized trial

System identification

Other

* |dentify intervention that meets
optimization objective

e Conduct pilot work
Identify optimization
objective

Resource management principle

Flow chart of the three phases of the multiphase optimization strategy (MOST). Rectangle = action. Diamond =
decision.

Figure adapted from Collins (2018)



In this lesson you will learn how to:

* Define the term conceptual model

* Describe the critical role of the conceptual modelin
MOST



A conceptual modelis... (Part 1)

e ...a causal model of the behavioral, biobehavioral,
biomedical, or social-structural process to be
intervened upon

* Including all of what is known or hypothesized...

* AND



A conceptual modelis... (Part 2)

» ...a description of exactly how the intervention
under development is to intervene on this process

* In particular, an explanation of the role each candidate
component is expected to play

* A description of the “engine” that drives the intervention



Generic conceptual model template

Proximal
Mediators

Intervention Components

COMPONENT 1 MEDIATOR 1
COMPONENT 2 MEDIATOR 2
OUTCOME OF
COMPONENT 3 MEDIATOR 3 INTEREST
COMPONENT 4 MEDIATOR 4
COMPONENT 5 MEDIATOR5
(?/ NYU gﬁgaghgzl?rll:lOBAL Intervention Optimization Initiative




An example of a conceptual model

Intervention Components Proximal Mediators m

Stress Biology
Impairment

Relaxation Training
(e.g., diaphragmatic breathing)

Affect and Mood

Emotion Regulation )
Dysregulation

(e.g., skills training)
— : Cognitive Reduced PTSD
Cognltlyg Processmg Distortions symptom severity
(e.g., cognitive restructuring) (UCLA PTSD)
Exposure and Response Prevention Avoidance
(e.g.. imaginal exposure) Behavior

Psychological

Acceptance
Inflexibility

(e.g.. mindfulness)

PEEi

Guastaferro, K., Shenk, C.E., & Collins, L.M.
(2020)




Another example of a conceptual model

Intervention Proximal mediators Proximal behavioral M ediating Distal behavioral Distal biological
components outcomes mechanism outcomes outcome

Expectancies that
I {=4 zlcohol is not needed
before or during sex

Decrease
a||: |:r|"| |:r| LISe

Outcome
Expectancies

Accurate perceptions

of how many people Decrease

use alcohol before or myopic effects
during sex

Descript ive

Norms Target

Accurate perceptions
of acceptability of
using alcohol before
or during sex

Injunct ive

Noms Target

Information

Decrease alcohol-
o T o Increase Decrease
Perceived benefits of S p—

using PB5s related to use of PBS rick behaviors S5Tls

Perceived

Benefits of PBS Target

glcohol and sexual

behaviors

Se lf-efficacy to use
PBS related to
glcohol and sexual

5e If-Efficacy to
Use PBS

Target

behaviors

Figure from Kugler, K.C., Wyrick, D.L., Tanner, A.E., Milroy, J.J., Chambers, B., Ma, A., Guastaferro, K.M., & Collins, L.M. (2018).
PBS = protective behavioral strategies. STl = sexually transmitted infection.




A conceptual modelis not...

...a logic model (although it is
similar). According to the
Kellogg Foundation:

“[A] program logic model links
outcomes (both short- and long
term) with program
activities/processes and the
theoretical
assumptions/principles of the
program...”

W. K. Kellogg Foundation (2004)

Staff Activities

=N

/P;o ram Development
Obtain program funding &
Sponsors

Develop, review, update, &
evaluate curriculum framework
Prepare Teacher's Manual, task
cards, & activities guides
Develop teacher training
Correlate software with
Qademic objectives

v

(Proiect Management
Train teachers
Provide ongoing teacher support
Assist with parent orientation to
the program

/

(School Administration N
Support teachers’ needs
Monitor program in school

~N
_>

Participant Activities

Initial Outcomes

Intermediate Outcomes

Teachers

Participate in weekly planning
meetings

Participate in program training
Adapt curriculum to TEAMS
model

Teach lessons using themes
Facilitate learning during
individual and group work at
stations

Use computer assignments
reqularly

Develop and revise task cards
for station activities

Provide unit overview

Train students in cooperative
learning, station rotation, and
computer use

Orient parents to the program
Develop appropriate
(authentic) assessments
Create an environment in

Teachers

Integration across subject areas
Decreased isolation
Satisfaction with teaching

/ Students \
Recognition of patterns
Enjoyment of school and learning
Self-direction
Working productively in groups
Computer skills

\Problem-solving skills

fPare nts

Satisfaction with child’s education
Involvement with child’s education

Ensure computer availability
\C J

Student mistakes =
opportunities /

Parents

Attend orientation
Attend parent/teacher conferences
Monitor child’s work log

kSu pport for Project TEAMS )

Teachers

Continued use of TEAMS model
Requests to participate in
TEAMS within participating
schools

Requests to implement TEAMS
from other schools

Students

Learning (Student
achievement)

Longer-term Outcomes

Students
Graduation from high school

Preparation for college
and/or employment

Project TEAMS logic model. Cooksy, L. J., Gill, P., & Kelly, P. A. (2001)




A conceptual modelis not...

...a structural equation model (although it is similar

Social Anxiety
SymptomsTime 1

Relational

Why? A conceptual

model is not a model
5 i of all of the statistical
relations among a set
of variables.

Reputational

Fig. 2. Associations between types of peer victimization and social anxiety. For figure clarity, indicators for latent variables, error terms, and control variables
have been omitted. All parameter estimates are standardized values. Solid lines indicate significant paths, and dashed lines indicate nonsignificant paths. *p < .05,
p < .001.

Landoll, R. R., La Greca, A. M., Lai, B. S., Chan, S. F., & Herge, W. M. (2015)




The critical importance of the conceptual
model

* Development of a good conceptual model is time-
consuming and challenging

*You may find that you revise it several times during a
project

*It’s a lot of work — but worth it!
* NEVER skip this step!




The critical importance of the conceptual
model

*You will use it in the preparation phase
* Guides selection of candidate components

*You will use it in the optimization phase
* Informs decisions about experimental design



The critical importance of the conceptual
model

* [t will form the basis for continual optimization

* Provides a framework for continual improvement of the
Intervention

*|tis a critical part of a compelling grant proposal



The critical importance of the conceptual
model

e Could be included in a literature review article

* Strongly recommend including the conceptual
model in any protocol article describing an
optimization trial

* Example: Gwadz et al., 2017



In this lesson you learned how to:

* Define the term conceptual model

* Describe the critical role of the conceptual model in
MOST



In the next lesson you will learn how to:

* Explain best practices for development of a
conceptual model, including

* The role of theory and empirical findings

* The level of specificity needed

* The importance of forward engineering

* How to deal with participant heterogeneity
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