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* Traditional approach in
prevention science
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 Multitude of
interventions developed

S
this way
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What is wrong with evaluating a multicomponent
intervention via an RCT?

Absolutely nothing!
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But... an RCT cannot: behavioural

Identify the Whether the inclusion

contribution of of one component has

individual components an impact on the effect
to the desired outcome of another (+/ -)

If a component’s
contribution offsets its
cost

How to make the
intervention more
effective, efficient, and
scalable

Whether all the
components are all
really needed
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But... an RCT cannot:
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Incredibly resource Conducted in a highly Often does not produce a
intensive controlled environment positive effect

NOT the “real world”
(e.g., time, money, person hours) Nt seslEllE (or it may not be replicable)
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An engineering-inspired Optimization is the process of A comprehensive strategy for
framework for optimizing identifying an intervention that optimization and evaluation
multicomponent behavioral provides the best expected
interventions outcome obtainable within key

constraints
Component = anything that can be Constraint = anything that can interfere
separated out for study (e.g., parts of with implementation (i.e., time, money,
intervention content, features that person-time, participant, burden, etc.)

promote engagement, or features aimed
at improving fidelity)

@ibtnetwork #ibtn2020

@kguastaferrophd



Ibtn

international

phase Optimization Strategyeeavow

‘ component
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Optimized Evaluation

- !:reha\.arir::_r:slhr - via RCT
biobehavioral

intervention
e

Empirically-
based
optimization
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Continual optimization pnnciple

PREPARATION OPTIMIZATION

Purpose Purpose Purpose
Lay groundwork for Build optimized intervention Confirm effectiveness of
optimization optimized intervention
Activities ACéivi;ig s ki Activity
G « Conduct optimization trial(s -

S;ré\é?frewse COncephas « Factorial experiment Optimized intervention . saa?domzed controlled

} |

« Identify set of candidate o expected to be

components . SMART sufficiently effective?
« Conduct pilot tests + Micro-randomezed trial
« Identify optimization - System identification

criterion « Other .

« ldentify intervention that
/ meets optimization criterion

\+/

Resource management principle

Collins, L.M. (2018). Optimization of behavioral, biobehavioral, and biomedical interventions: The
multiphase optimization strategy (MOST). New York: Springer.
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] CO n C e t u a | Relaxation Training Target Stress.Blology
Impairment

(e.g. diaphragmatic breathing)

Emotion Regulation Target Affect and Mood Reduced PTS[_)
O e (e.g. behavioral activation) Dysregulation symptom severity
(UCLA PTSD RI)

Hige

. - : Cognitive
Cognitive Coping and Processing Target o gnit
(e.g. cognitive restructuring) istortions
Exposure and Response Prevention Target Avoidance
(e.g. imaginal exposure) Behavior

* Optimization
Criterion

Guastaferro, K., Shenk C.E., & Collins, L.M. (2020). The multiphase optimization strategy for developing and
evaluating behavioral interventions. In A.G.C. Wright & M.N. Hallquist (Eds). Handbook of Research Method in
Clinical Psychology. Cambridge University Press.
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Continual optimization pnnciple
P

OPTIMIZATION

PREPARATION

Purpose Purpose Purpose
Lay groundwork for Build optimized intervention Confirm effectiveness of
optimization optimized intervention
Activities Acéivi;ieu; el ekt Activity
« Deri « Con optimization 3 X
S;ré\:lyrewse conceptual = Fackoriel wastirent Optimized intervention . tl:iaan’-vcmmnzed controlled
« ldentify set of candidate ’ 2;‘;2,,,,’ ':n:wma' BApRESLD L o
components sufficiently effective?

« SMART
« Micro-randomezed trial
. System identification
+ Other
« ldentify intervention that
meets optimization criter)

1 ~ ~

Resource management principle

« Conduct pilot tests

« ldentify optimization
criterion

Collins, L.M. (2018). Optimization of behavioral, biobehavioral, and biomedical interventions: The
multiphase optimization strategy (MOST). New York: Springer.
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e Effectiveness * Economy
e Extent to which the intervention e Extent to which intervention is
does more good than harm (under effective without exceeding
real-world conditions, Flay (1986)) budgetary constraints, and offers a
good value
* Efficiency * Scalablity
° Extent to Wh|Ch the intervention ° Extent to Wh|Ch the intervention
avoids wasting time, money, or can be implemented widely with
other valuable resources fidelity

@ibtnetwork #ibtn2020 @kguastaferrophd




. ibtn

international
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* Experimental design options for the

Likely relevance of various types of experimental designs for optimization

. H H H H H of different types of interventions
optimization trial are limitless
Type of experimental design
. .
Should be driven by: ent
. Factorial or multiple- . System
[ ) Re S e a rc h q u e St | 0 n fractional factorial assignment Mlcm‘rlﬂ}limmzed identification
Tyvpe of intervention experiment randomized trial i experiment
. . (SMART)
* Type of intervention Fised

* Resource management e
principle

Less intense

adaptation I I
Time-varying
* Examples: factorial, fractional factorial, adapive l I I

microrandomized trial (MRT) sequential paan
microrandomized trial (SMART), control
engineering
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Continual optimization pnnciple

PREPARATION OPTIMIZATION

Purpose Purpose Purpose

Lay groundwork for Build optimized intervention Confirm effectiveness of
optimization optimized intervention
Activities Activities Activity

« Conduct optimization trial(s)

. Den\:lzfrewse conceptual = Fackoriel wastirent Optimized intervention . tl}aa;wdc;mnz‘ ed controlled
y - « Fractional factonal expected to be : /
« ldentify set of candidate expenment i "; SRR
components . SMART y ‘
« Conduct pilot tests + Micro-randomezed trial
« Identify optimization - System identification
criterion « Other

« ldentify intervention that
meets optimization criterion

Resource management principle

Collins, L.M. (2018). Optimization of behavioral, biobehavioral, and biomedical interventions: The
multiphase optimization strategy (MOST). New York: Springer.
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@ Make more effective, don’t throw out what we have

Fixed vs. Adaptive interventions

MOST results in an intervention that is not only optimized, but
economical, efficient, and scalable
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The National Institutes of Health |btn
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funded projects using MOST behavioural
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. National Institute on Alcohol Abuse and Alcoholism

. National Institute on Aging

. National Institute of Allergy and Infectious Diseases

. National Center for Complementary and Integrative Health
. National Cancer Institute

. National Institute on Drug Abuse

. National Institute on Diabetes and Digestive and Kidney Diseases
. National Institute on Child Health and Human Development
. National Heart, Lung, and Blood Institute

. National Institute on Minority Health and Health Disparities
. National Institute on Mental Health

. National Institute on Nursing Research

. National Institute of Neurological Disorders and Stroke
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