
1

50 minutes

Introduction to Adaptive Interventions

What are adaptive interventions (AI)?

What are the pieces that make up an AI?

Examples of AIs: Compare simple versus deeply-tailored AIs.

Discuss why AIs are needed

Utilizing theory to design an AI

How AIs can be used to inform clinical practice
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We will have practice exercises (leading to interesting discussions) at the end of this 
module aimed at helping to ensure you achieve these learning goals.
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AIs are individualized sequences of treatments

AIs operationalize clinical practice, and in fact it mimics how we make decisions in real-life.
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AIs provide a paradigm by which to improve clinical, policy, and public health practice which by its nature is 
often adaptive.

Individualization/personalization/tailoring is achieved by use of a decision rules at each decision point.  Each 
decision rule takes accumulated, ongoing information about the unit (e.g., individual) including past 
response, adherence, burden, etc., and outputs a recommended, individualized treatment tailored to the 
circumstances of that unit.

A scientist first develops an AI. Later, they are used by clinicians to guide their thinking in actual clinical 
practice.

We use the term AI but others might use the terms:  dynamic treatment regimes, treatment algorithms, stepped 
care models, expert systems, adaptive interventions, treatment protocols.  
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Other critical decisions: The individual’s participation in treatment (e.g., who 
should set health-related goals, the participant or the care provider?), the 
location of the intervention offered (e.g., is it
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Other tailoring variables are genetics, family background, proteomics 
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Connell, A. M., Dishion, T. J., Yasui, M., & Kavanagh, K. (2007). An adaptive approach to family intervention: linking engagement in 
family-centered intervention to reductions in adolescent problem behavior. Journal of consulting and clinical psychology, 75(4), 568.

Adapt the intensity of family-based interventions to the needs and motivation of the family. 
Aim: reduce substance use and antisocial behavior among students ages 11–17.
--------------------------------
McKay, J. R. (2005). Is there a case for extended interventions for alcohol and drug use disorders?. Addiction, 100(11), 1594-1610.
Adapt the types of engagement strategy to the engagement status of the patient in treatment
How to extend behavioral and pharmacotherapy interventions for alcohol and drug-use disorders 

-------------------------------
Brooner, Robert K., Michael S. Kidorf, Van L. King, Kenneth B. Stoller, Jessica M. Peirce, George E. Bigelow, and Ken Kolodner. 
"Behavioral contingencies improve counseling attendance in an adaptive treatment model." Journal of Substance Abuse Treatment 27, 
no. 3 (2004): 223-232.

Population: opioid-dependent patients (n = 127) newly admitted to an ambulatory treatment program that provides methadone.

Two types of adaptation: 
During the program, they adapted the type of behavioral contingencies to promote counseling attendance and drug negative urine 
specimens (e.g., latter medication time if you missed a session, discharge from the program if you missed too many sessions).
They also provided a rescue intervention if the participant was classified as a non-responder (defined as a 50% or higher rate of missed 
counseling sessions or a 50% or higher rate of drug-positive urine specimens (or both) over the first 90 days of randomized care).

----------------------------------------------------

Rush, A. J., Crismon, L., Kashner, T. M., Toprac, M. G., Carmody, T. J., Trivedi, M. H., ... & Altshuler, K. Z. (2003). Texas 
Medication Algorithm Project, phase 3 (TMAP-3): rationale and study design. Journal of Clinical Psychiatry.

Population: patienst with major depression, schizophrenia, bipolar disorders
Type of adaptation: mediation algorithms to guide clinical care. Clinicians could deviate from the algorithms.

Decision rules are wellspecified
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This is really “why do we need to consider a sequence of treatments?”
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This is really “why do we need to consider a sequence of treatments?”
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Burden==exceeds personal resources
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CLARIFICATION NOTE:  Here we are discussing the design of the adaptive 
intervention (hence “treatment design”).  We are not discussing the design of a trial 
to inform the development of an AI—that’s the next module on “trial design”.

Use behavioral/social/biological theory, clinical experience, expert opinion, 
consultation with clinical staff, review of extant literature to help select the tailoring 
variables and form the decision rules.

Weekly limits: Men, > 14; Women, > 
7 drinks per week  

Daily limits: Men, ≥ 5; Women, ≥ 4 
drinks per day 
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CLARIFICATION NOTE:  Here we are discussing the design of the adaptive 
intervention (hence “treatment design”).  We are not discussing the design of a trial 
to inform the development of an AI—that’s the next module on “trial design”.

Select intervention options that will affect my proximal outcome. 

Use behavioral/social/biological theory, clinical experience, expert opinion, 
consultation with clinical staff, review of extant literature to help select the tailoring 
variables and form the decision rules.
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Fidelity of implementation -- intervention is 
delivered in the way it was designed to be 
delivered.
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I select this outcome because it is clinically meaningful 

Often there are various ways to achieve the distal outcome. For, both stress 
reduction and reducing social norms for drinking are known as useful mechanisms 
to reduce heavy drinking. 

I can choose to target both, or I can choose to target just one (given practical 
considerations).

Selecting a proximal outcome is important because it will guide the type of 
intervention you will offer, and/or the tailoring variable that you will select 

If my proximal outcome is stress reduction, my intervention options might be 
designed to reduce stress (e.g., stress-management intervention), and/or I will adapt 
the intervention based on the participant’s level of stress.   
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Response-based pathways are obvious short-term information that is part of the distal outcome: these 
are proximal measures that are part of the distal outcome, they form the distal outcome. 

Performance-based: these are mechanisms (behaviors, experiences and feelings) that predict the 
distal outcome. 

Engagement: these are indicators of engagement and adherence that predict the distal outcome.

Often– the distal outcome is a combination of all pathways. 

Selecting a proximal outcome is important because it will guide the type of intervention you will 
offer, and/or the tailoring variable that you will select 

If my proximal outcome is stress reduction, my intervention options might be designed to reduce 
stress (e.g., stress-management intervention), and/or I will adapt the intervention based on the 
participant’s level of stress.   
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Here, we select intervention options based on 
the proximal outcomes we selected earlier. 
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variance:  different staff would provide the same individual with different 
treatments

Non-systematic variance:   this variance is due to issues unrelated to the individual 
(staff member is in a hurry, staff member is tired, last patient of the day, etc.)

Systematic variance: this variance is due to (unconscious) bias on the part of the 
staff member.   One staff member connects to the individual whereas the other 
staff member does not.  R

33



34



35



36



37



In the next slide you will see why I call this the moderation: because I is guided by 
empirical evidence concerning how this variable moderates intervention effects. 
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I used this moderated regression to determine 
whether and how response status can be used 
to tailor the tactic (i.e., to decide what tactic to 
offer and for who)

Moderation is used because via moderation I 
can determine whether the effect of the tactic 
varies depending on response status (my 
candidate tailoring variable) 

Results: Tactic interacts with the response 
status in the following way:
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Now you know why we call this type of 
tailoring variable the Moderator: because it is 
guided by empirical evidence concerning 
whether and how this variable moderates the 
intervention effect. 

But its not a simple moderation that we are 
looking for in empirical evidence, it’s a special 
type of moderation that is informative for 
decision making 
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Assume that I want to use this instrument to define response and non-responders so 
that non-responders will receive augment and responders will receive continue. 

I need to make sure is instrument is reliable and valid 
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Assume that because of the way I framed the question, people consistently report 
that they had fewer at-risk drinking days than they actually did 
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Empirical evidence suggests that in my 
population, change from at-risk to more heavy 
drinking patterns is unlikely to occur within a 
week, and I don’t want to burden my 
participants. 
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