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Behavioural science Is not an overlay on the
algorithm. It is what defines the learning problem.

REFRAMING Al SYSTEMS AS BEHAVIOUR-CHANGE INTERVENTIONS

Co-presented

International Behavioural Trials Network — Conference & Summer School 2026 — Montreal, Canada — www.ibtnetwork.org with the CBITN -:CBiTN%%



BEHAVIOURAL I btn

SCIENCE FOR : _
THE CORE PROBLEM SUSTAINABLE Ibnetﬁ[an\?igﬁ?::
HEALTH trials network

Why Al-first personalisation
falls short in health.

Health behaviours are not clicks or purchases. Context, motivation, barriers, and timing matter — and most systems
don't see them.

FAILURE - 01 FAILURE - 02 FAILURE - 03

Proxy metrics replace Short-term wins, long-term Heterogeneity is averaged
outcomes. loss. away.

Opens, clicks, and logins are easy to Engagement curves rise while the behaviours People, contexts, and moments differ — but a

optimise. They rarely translate into completed one-size model treats them as one.

we actually care about plateau or regress.
health behaviours.
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There 1s no universal
learner.

Al agents must be developed with their specific purpose in mind. A multi-agent approach
permits model specification and the development of a behavioural science “brain” within
your system.
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Create agents suited for
purpose.

SPECIALIZED TRAINING [ Tokenization K——x )
(tokenize)
Infuse relevant behavioural expertise. [ semencesping K
(ssplit)
[ Pa rt—of—s;(;eech}Tagging ]<:> Raw
3 pos < : text
S I M P L I F I CAT I O N E [ Morphological Analysis ]<:> )
c (lemma) Annotation
Specialisation reduces the task complexity for each agent. E| [ Nemedntity Recogniton (> Object
§ (ner)
L [ Syntactic Parsing ]<:> |::> Annotated \
(parse) text
O PT I M I SATI O N [ Corefe(:;ze::;o}lution ]<:>
Specialised agents coordinated toward an objective will better | [ other Annotators ]<:>\ )
. . - - (gender, sentiment)
optimise intervention sub-components.

Manning, Christopher D., et al. "The Stanford CoreNLP natural language processing toolkit." ACL. 2014.

The result: Agents targeting behavioural problems contain behavioural intelligence.
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PRINCIPLE 01

IN PRACTICE

The behavioural science difference

Often, models rely on semantics for

embedding vectors
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Word Vector Analogies
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behavioural science tagging

Nudge Content Item

Join other women
who complete this
important exam.  —

Think you can't avoid Pre-

spending a long time Trained

at the doctor? Think ~— ey
again. Model

Don't waste your —
hard-earned money
on unnecessary
health costs.

Lirio’s
BRL
Action
Embedder
Model
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Models can be trained to accommodate

Social Proof

~Q

—*@ Loss

\ Loss

Q Aversion

Aversion
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https://nlp.stanford.edu/projects/glove/

Behavioural science
defines what the
algorithm should learn.

Before optimization comes problem specification. Start with a precise target behaviour and
let behavioural models tell the algorithm what matters, what to personalise, and what to

hold constant.
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Point the algorithm at the rearr [
right learning problem.

STEP - 01 STEP - 02 STEP - 03 STEP - 04

Specify the behaviour. Identify the variables. Match strategy to barrier. Decide what is learned.

Who, what, when, and under what Capability, opportunity, motivation, What should the algorithm

conditions. The behaviour must be friction. Behavioural models tell us Different barriers call for different personalise — and what should it
. — strategies — and at different hold constant?

measurable and meaningful. which inputs matter.

moments in time.

The result: Al is pointed at the right learning problem, not the most measurable one.
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Reward design is
behaviour design.

What gets rewarded gets repeated. Reinforcement signals are the strongest expression of

what a system actually values — at scale, effectiveness and ethics become inseparable.



PRINCIPLE 03 - IN PRACTICE

What you reward is what the
system learns to produce.

Opens, clicks, time-in-app. Tap “done.” Acknowledge.
Easy to measure. Easy to optimise. Weakly tied to Captures interaction, not change. Risks dark
the behaviour we actually care about. patterns and erodes autonomy at scale.
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REWARD - OUTCOME

Completed health behaviour.

Reflects real meaning. Supports autonomy and
habit formation. Aligns ethics with effect.

Behavioural science is how a reward function stops being an engineering convenience and starts being a clinical commitment.
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FRAMING THE OPTIMISATION TARGET

The outcomes logic map.

Participation &

Engagement Behaviour Changes Long-term Outcomes
(Exposure metrics)

Baseline
Measurements

Leading Lagging

Measurement time frame



FRAMING THE OPTIMISATION TARGET

The outcomes logic map.

Who is our audience and what matters for their behavioural journey?

Participation &

Engagement Behaviour Changes Long-term Outcomes
(Exposure metrics)

Baseline
Measurements

Leading Lagging

Measurement time frame



FRAMING THE OPTIMISATION TARGET

The outcomes logic map.

Which interventions change behaviours?

Participation &

Engagement Behaviour Changes Long-term Outcomes
(Exposure metrics)

Baseline
Measurements

Leading Lagging

Measurement time frame



FRAMING THE OPTIMISATION TARGET

The outcomes logic map.

Which behaviours lead to outcomes?

Participation &

Engagement Behaviour Changes Long-term Outcomes
(Exposure metrics)

Baseline
Measurements

Leading Lagging

Measurement time frame
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A vaccination case: which
Strategy! for whom, when?

CONTEXT MOMENT

The barrier isn’t just awareness. Readiness, not resistance.

It's the m ix. Distinguish people who haven't acted yet from people who won't.
MOMENT

Motivation, trust, timing, access, and follow-through Match the dominant barrier.

interact differently for every person and shift over the Capability, opportunity, motivation determinants each cue different strategies.

course of their healthcare journey. The algorithm's job is

to adapt which behavioural strategy is used, when, and MOMENT

how — with a completed vaccination as the optimisation Adapt as state changes.

target, not an interaction. The right intervention at week one is rarely the right one at week three.
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CASE EXAMPLE | PRECISION NUDGING FOR VACCINES
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Problem Approach

Design

A novel behavioural A holistic logic model Personalization along

challenge multiple dimensions

For the first time, healthy American adults must Lirio conducted primary research to Message content, timing, and channels are

consider multiple annual vaccinations outside develop an integrated logic model covering personalized for appropriate vaccine

of a travel or military context five adult vaccines plus a co-vaccination combinations, shifts in eligibility, vaccine
scenario availability, local infection trends, and

patient event history.
FIuJourney v | BRERSIN COV!DJourney 9 e Partially Vaccinated R

* Eligible for RSV this year
CoVax Journey & il S
8.27 CoVax Primer
9.04 CoVax Library
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CASE EXAMPLE | PRECISION NUDGING FOR VACCINES sUSTAINABLE GG

Behavioral science-driven Al shows
more vaccination over time

2x Higher Vaccination Rates

VACCINE CONVERSIONS IN FEWER MESSAGES

40% conversion for new vaccines in 2 messages;
average of 1.1 messages to vaccinate control
group holdouts

32.1%

CONSISTENT LIFT OVER BEST-IN-CLASS BENCHMARKS
9-18% lift over comparison groups, compared to
16.2% ~5% for non-personalized BeSci approaches

CONVERSION RATE

PATIENT SATISFACTION

62% decrease in unsubscribes year-over-year
+ positive patient feedback

OCTOBER NOVEMBER DECEMBER

® Lro @ controL
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The behavioural science
difference

SHIFT - 01 SHIFT - 02 SHIFT - 03

Adaptive by design. Mechanisms stay legible. Evaluation evolves.
Adaptation is built into the protocol — not Behavioural logic is explicit in the system, so Average treatment effects miss the point.
retrofitted to a fixed intervention after the why each person received what they did We must evaluate adaptation itself, and at
fact. remains explainable. the population level.
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Three moves to remember.

01 02 03

There is no universal learner. Specify the behavioural Align agent rewards with
pathways. behavioural goals.

Agents trained with behavioural intelligence will Define target behaviours, determinants, With the right reward signals, specialized

deliver better results. agents can be coordinated toward shared

and desired outcomes with precision. o
objectives.

with the CBITN
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Get these right and Al in health is not
just scalable — it is

Amy Bucher, Ph.D.
Chief Behavioral Officer, Lirio

abucher@lirio.com
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