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The Problem



350,000+ 53% 70%

health and wellness apps ' abandoned after 30 days ° abandoned after 100 days 3

We have more digital health tools than ever, but sustained change remains elusive.

Personalization in many systems is cosmetic @

They remember your name, goals, and preferences, but the
intervention logic remains fixed: Think of an app you abandoned. Did you

stop caring about the target behaviour,
or did the app stop fitting you?

* Same advice/recommendation
« Same timing
 Same tone

« Same behaviour change strategy/technique

Al can make interventions more responsive, but key questions remain.

! Canadian Agency for Drugs and Technologies in Health report, 2022 | 2 Mustafa, 2022 | 3 Kidman, 2024



The Gap: Al Without Behavioural Science

What many Al systems do

Collect data with little theoretical grounding

Recommend what seems relevant or engaging

Treat users as static profiles

Measure engagement instead of behaviour change
outcomes

What Behavioural Science says

Collect data based on what matters for change

Behaviour change requires selecting strategies or
techniques that support the target behaviour

People’s behaviour, goals, state, and context
change over time.

Behaviour change outcomes should guide system
evaluation



Closing the Gap



 To personalize for sustained change, Al must be
grounded in behavioural science.

« Behavioural science tells Al what matters for
change, which behaviour change strategies are
theoretically meaningful, and what outcomes
should determine whether adaptation is
working.




The Three-Pillar Framework
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Pillar 1: Know the User



A User is not Static

 Users’ needs change with their behaviour, goals, state, and context.
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Knowing the User

Behaviour and Goal

Target behaviour
User goal
Progress over time

means Knowing What Matters for Change

Current State

Motivation or Readiness
Emotion
Health or risk state
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Context

Situation and Constraints
Preferences and support needs
Available resources

Behavioural science helps us decide which characteristics matter;
Al can help infer, ask about, and update them over time.



Example: HyperCare

Knowing the user for continuous hypertension prevention and management

SPRINGER NATURE Link

Findajournal  Publishwithus  Trackyourresearch Q Search

Home > Persuasive Technology > Conference paper

HyperCare: An Al-Driven, Personalized, and

Adaptive Persuasive Technology for

Continuous Hypertension Prevention and

Ma nage me nt HyperCare: An Al-Driven, Personalized, and Adaptive Persuasive Technology for... ﬂ
Conference paper | First Online: 09 March 2(

pp1-16 | Cite this conference paper AbStraCt

O e DR idedbyCoERt ooz ioee cn Hypertension is a major global health problem linked to heart disease, stroke, and

( Downlo Premature death, affecting more than one billion adults worldwide. Its complex interplay
of physiological and behavioural determinants, combined with infrequent clinical visits
and reliance on self-reported readings, makes its control challenging and contributes to its

Josteve Adekanbi (4, Japheth Kimeu, Gladw growing prevalence. Digital health technologies, including wearable devices, mobile health

Rita Orji & Oladapo Oyebode (mHealth) apps, and artificial intelligence (AI), have emerged to enable continuous health

monitoring and adaptive feedback. However, most existing apps track only isolated

I} Part of the book series: Lecture Notes in determinants (e.g., sleep or physical activity) and lack explainability, thereby limiting

accurate risk assessment and clinical trust. To address these gaps, we present HyperCare —

£3 Included in the following conferencese a novel, Al-driven, personalized, and adaptive persuasive technology that integrates
International Conference on Persuasive’

multimodal sensing of health determinants, persuasive strategies (PS), and explainability
to prevent and manage hypertension. The technology continuously collects multimodal
data, including blood alcohol content, blood glucose, body weight, sleep patterns, and

£ 437 Accesses activity level (step count). These data are then automatically analyzed using a retrieval-
augmented generation (RAG)-based and explainable large language model (LLM) to
recommend evidence-based interventions in real time while operationalizing 11 PS. Next,
we conduct an expert evaluation with clinicians using 20 well-established heuristics across
three hypertension-risk scenarios. The clinicians rate HyperCare with mean scores of
100% for clinical relevance, 98.9% for transparency and explainability, 100% for
persuasion, 100% for ethics, and 100% for usability. Strong inter-rater agreement is
observed (Krippendorff’s o = 0.92, 95% CI [0.75, 1]; Cohen’s x = 0.90, p < .001), confirming
the system’s overall effectiveness. These findings demonstrate the potential of integrating
multimodal sensing, PS, and explainable Al into a technology (HyperCare) for continuous
and personalized hypertension prevention and management.
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Pillar 2: Match the Behaviour Change Strategy



Choose the strategy most likely to support change

Personalization is not just choosing content [ User ] [ Candidate ] [ Outcome J

Includes choosing the behaviour change strategies characteristics stratlegles evidence

(such as self-monitoring, goal setting, rewards,
simulation, suggestion, etc.) that fit the person
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~,
~,
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Behavioural Science defines the evidence-based
behaviour change strategies (“candidate strategies”).

Al helps to prioritize suitable strategies.

Suitable
strategies



Evidence from our work: Matching strategies to Stage of Change & Motivation

Home > Conferences > CHI > Proceedings > CHI '21 > Tailoring Persuasive and Behaviour Change Systems Based on
Stages of Change and Motivation

Tailoring Persuasive and Behaviour Change Systems Based on Stages of Change and Motivation CHI "21, May 08-13, 2021, Yokohama, Japan

Table 8: Standard path coefficients and significance of the relationships. Bolded coefficients have significance level of p<.001,
while unbolded coefficients have significance level of p<.05. “~” represents non-significant coefficients.

RESEARCH-ARTICLE | @ FREE ACCESS X in & f

Tailoring Persuasive and Behaviour Change Systems Based on Stages of

Change and Motivation Strategy State of Change ATT REL CON SAT
Authors: Oladapo Oyebode, Chinenye Ndulue, Dinesh Mulchandani, Ashfaq A. Zamil Adib, Mona Self-monitoring Precontemp}ation 21 22 34 29
Alhasani, % Rita Orji ~ Authors Info & Claims Contemplation % 30 e 2
Preparation .24 - .25 .32
CHI '21: Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems Action 42 = - -
Article No.: 703, Pages 1 - 19 « https://doi.org/10.1145/3411764.3445619 Maintenance and Termination - = .38 =
Social Role Precontemplation = .31 25 .30
Published: 07 May 2021 Publication History, (R Chsch Lo unsses Contemplation .23 .23 .25 .29
Preparation .22 = B .39
%9 50 ~* 3,708 N — Action .32 22 24 24
Maintenance and Termination .26 42 .34 =
Praise Precontemplation - .36 .30 .27
Contemplation .28 23 .28 -
4 ] ;
i M Al Summary Preparation .23 B .28 .36
o Action - .25 .49 -
Persuasive systems (PS) are effective at motivating behaviour change using various Maintenance and Termination = 45 _ 26
persuasive strategies. Research shows that tailoring these systems increases their © Reminder Precontemplation - = .29 .33
effectiveness. However, there is little knowledge on how PS can be tailored to people's @ Contemplanon s 2 i i
Preparation .18 19 .27 34
Stages of Change (SoC). We conduct a large-scale study of 568 participants to investigate - Action 40 24 37 i
how individuals at different SoC respond to various strategies. We also explore why the Maintenance and Termination = 22 31 -30
. . . . A & S ti P templati - 32 44 -
strategies motivate behaviour change using the ARCS motivation model. Our results show e T
Contemplation .19 .27 .32 .19
that people's SoC plays a significant role in the perceived persuasiveness of different ° Preparation X 27 21 .36
strategies and that the strategies motivate for different reasons. For instance, people at the < Action = B 45 -57
Maintenance and Termination 23 35 .25 .

precontemplation stage tend to be strongly motivated by self-monitoring strategy because it

raises their consciousness or self-awareness. Our work is the first to link research on the

theory of SoC with the theory of motivation and Persuasive Systems Design (PSD) model to

develop practical guidelines to inform the tailoring of persuasive systems.

ATT = Attention, REL = Relevance, CON = Confidence, SAT = Satisfaction

14



Evidence from our work:
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Persuasive strategy implementation choices and their
effectiveness: towards personalised persuasive systems

Oladapo Oyebode & Rita Orji
Pages 2176-2209 | Received 02 Dec 2021, Accepted 08 Aug 2022, Published online: 24 Aug 2022

M) Check for updates

66 Cite this article https://doi.org/10.1080/0144929X.2022.2112612
B Full Article [ Figures & data & References 66 Citations Ll Metrics & Reprints & Permissions [A View PI
ABSTRACT

Persuasive systems motivate behaviour change using persuasive strategies (PS) which are often
implemented in various ways. However, whether or not the effectiveness of PS varies depending on
implementation choices is yet to be investigated via an empirical study. We conduct a large-scale study of
568 participants to investigate if and how individuals at different Stages of Change (SoC) respond to
different implementations of each strategy in the same system. We also explore why the implementations
motivate behaviour change using ARCS motivation model. Our results show that people’s SoC plays a
significant role in the perceived effectiveness of different implementations of the same strategy and that
the implementations motivate for different reasons. For instance, people at the precontemplation stage are
motivated by reward strategy implemented as badges because it increases their Confidence, while people in
the preparation stage prefer reward implemented as points to build their Confidence. Our work links SoC
theory with motivation theory and Persuasive Systems Design (PSD) model to offer practical guidelines for

tailoring PS implementations to individuals to motivate behaviour change.

Matching strategies to Implementation Choices

Table 8. Standard path coefficients and significance of the relationship between strategy implementations and motivational
constructs for participants at each stage of change. Highlighted coefficients are significantly different across the two
implementations for people at that stage of change. ‘- represents non-significant coefficients.

Stage of change Strategy Implementation ATT REL CON SAT
Precontemplation Suggestion IMPL-1 31 ot 43 28
IMPL-2 - 32 44 -
Self-monitoring IMPL-1 23 24 - 36
IMPL-2 21 22 34 29
Reminder IMPL-1 26 - 24 26
IMPL-2 - — 29 33
Reward IMPL-1 24 43 - 23
IMPL-2 = 31 56 =
Competition IMPL-1 47 37 = 27
IMPL-2 75 - 22 =
Contemplation Suggestion IMPL-1 A7 33 18 34
IMPL-2 19 27 32 19
Self-monitoring IMPL-1 28 a7 14 38
IMPL-2 = 30 38 24
Reminder IMPL-1 16 20 31 36
IMPL-2 23 27 18 33
Reward IMPL-1 28 33 - 28
IMPL-2 20 37 16 25
Competition IMPL-1 35 .20 15 30
IMPL-2 77 - Ri -
Preparation Suggestion IMPL-1 - 19 4 23
IMPL-2 = 27 2 36
Self-monitoring IMPL-1 21 = 30 32
IMPL-2 24 - 25 32
Reminder IMPL-1 20 23 25 29
IMPL-2 18 19 .27 34
Reward IMPL-1 27 19 .30 24
IMPL-2 19 26 - 31
Competition IMPL-1 30 23 - 31
IMPL-2 81 = 12 =
Action Suggestion IMPL-1 31 - 25 45
IMPL-2 = = 45 .57
Self-monitoring IMPL-1 39 - 37 -
IMPL-2 42 — - -
Reminder IMPL-1 = = 43
IMPL-2 .40 24 37 =
Reward IMPL-1 24 - 32 29
IMPL-2 .28 53 = =
Competition IMPL-1 .23 - 29 31
IMPL-2 69 = .16 =
Maintenance and Termination Suggestion IMPL-1 = = 43 38
IMPL-2 23 35 25 =
Self-monitoring IMPL-1 18 23 22 38
IMPL-2 = = 38 =
Reminder IMPL-1 - 31 38 30
IMPL-2 — 22 31 30
Reward IMPL-1 20 34 31 -
IMPL-2 50 20 = =
Competition IMPL-1 29 20 21 32
IMPL-2 84 21 = =

ATT = Attention, REL = Relevance, CON = Confidence, SAT = Satisfaction.



Evidence from our work: Matching strategies to Emotional States

1194 0. Oyebode et al.

SPRINGER NATURE Link

Table 6 Standard path coefficients and significance of the relationships between perceived effectiveness
of individual strategies and perceived emotional states for people at different stages of change. Bolded

Findajournal Publishwithus Track your research Q Search coefficients have significance level of p < .001, while unbolded coefficients have significance level of
p < .05. “~” represents non-significant coefficients
e © s e e i e Gt © A Strategy Stage of Change Anger  Disgust Fear Happiness Sadness
A A o Self-monitoring Precontemplation .33 47
. .
I TEN S strategies and emotional states: Contemplation 2
. . . Preparation 19 46
towards designing personalized and "
H H H Maintenance 31 48 30
emotion-adaptive persuasive systems pimenane L.

Published: 05 March 2024 Reminder Precontemplation 57

. ) . Contemplation 71
Volume 34, pages 1175-1225,(2024) Cite thisarticle ]
=S Preparation 15 53
Action -.34 =25 .61
@ Access provided by Dalhousie University Maintenance 31 36 59 26
Termination 14 .64
Download PDF ¥ D Save article Expertise Precontemplation 36 .62
Contemplation .56
Preparation .14 13 .62
i . Action 55
Oladapo Oyebode 9, Darren Steeves & Rita Orji Maintenance 57
Termination .67
g) 1180 Accesses D 7 Citations Exploreall metrics - Reduction Precontemplation 53
Contemplation 71
AbStI"aCt Prchati()n 58
Action -.35 -.30 -22 46 -29
Maintenance .64
Persuasive strategies have been widely operationalized in systems or applications to Termination 57
motivate behaviour change across diverse domains. However, no empirical evidence exists Rehearsal z m“""‘“l""_"‘""" 2 ::
on whether or not persuasive strategies lead to certain emotions to inform which strategies P:::::o: . :62
are most appropriate for delivering interventions that not only motivate users to perform Action -28 ki
target behaviour but also help to regulate their current emotional states. We conducted a Maintenance 31 66
large-scale study of 660 participants to investigate if and how individuals including those Goal setting :;::::[ :;lmm " :;
at different stages of change respond emotionally to persuasive strategies and why. Contemplation 68
Preparation —.15 .69
Action .63
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Pillar 3: Adapt in Real Time



Real-time adaptation is a continuous learning loop

 Deliver interventions, evaluate what happens, and
update the next action

« Al learns from response and behavioural outcome,
not just engagement

Adaptive Al uses response and outcome to decide
how intervention delivery should change over time

Deliver

interventions

Evaluate

response and outcome

Decide

next action

18



Real-time adaptation: Deciding Next Action

After each intervention or support, response and behavioural outcomes inform the next delivery decision

Continue Adjust

Keep the current intervention if
feedback is positive

Change timing, frequency, tone,
or channel

Pause Escalate

Reduce or stop intervention
when burden is high

Increase intervention intensity
when risk or need increases

Re-Match

Return to strategy matching when
feedback suggests that the current
strategy is not helping

19



Example: Recilify

Home > Persuasive Technology > Conference paper

Recilify: An Al-Driven and Emotion-
Adaptive Persuasive Technology for
Promoting Mental Well-Being

Conference paper | First Online: 09 March 2026
pp 240-255 | Cite this conference paper

@ Access provided by COPPUL Room 219 Koerner Library

Download book PDF % ( Download book EPUB % ) m Save conference paper

Oladapo Oyebode (89, Darren Steeves & Rita Orji

m Part of the book series: Lecture Notes in Computer Science ((LNCS,volume 16476))

£3 Included in the following conference series:
International Conference on Persuasive Technology

gj 413 Accesses

Abstract

Mental disorders affect 1in 7 people globally. Negative emotions are linked to mental
disorders, while positive emotions build resilience and improve quality of life. Emotion
regulation (ER) manages negative emotions (e.g., fear, sadness, and anger) and reinforces
positive emotions (e.g., happiness) for improved mental well-being. However, there is
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Key Takeaway



To personalize for sustained behaviour change, Al must be grounded
in Behavioural Science

Behavioural Science gives Al the logic Adaptive Al supports sustained change
What matters for change Keep interventions aligned as people change
Which behaviour change strategies are meaningful Match strategies at scale
What outcomes should guide adaptation Learn from responses and outcomes over time

Personalization that works is adaptive, grounded in behavioural science, and
evaluated by its contribution to sustained behaviour change.
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