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Research Background
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Research Background
CHI2925

Key Issues
= “maintaining user engagement in mobile health apps (MHAs)”
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Research Background
CHI2925

J What is the definition of engagement used in this study?

) Anintegrated concept that encompasses behavioral, cognitive, and emotional components, viewing these three elements
as part of a dynamic process involving temporal changes (O’Brien et al., 2008; Kelders et al., 2020; Perski et al., 2017,

Nahum-Shani et al., 2018).

- { Multi-dimensional theory of user engagement } N

Behavioral Coghnitive Emotional
The satisfaction and
positive emotions

The frequency and

Users’ recognition

of the value of the
system and mental
effort investment

ease of integrating
technology
into daily life

experienced during
interaction

\_
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J What is the definition of engagement used in this study?

) Anintegrated concept that encompasses behavioral, cognitive, and emotional components, viewing these three elements
as part of a dynamic process involving temporal changes (O’Brien et al., 2008; Kelders et al., 2020; Perski et al., 2017,

Nahum-Shani et al., 2018).

- { Multi-dimensional theory of user engagement } N (—[ Dynamic experience %

Behavioral Coghnitive Emotional Process

The satisfaction and
positive emotions

The frequency and

Users’ recognition

A holistic and fluctuating
of the value of the phenomenon that
system and mental

effort investment

ease of integrating
technology
into daily life

experienced during
interaction
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( )

— Engagement Challenges in Previous Work [—

Use Your Favorite Tools Now! . J

LA N N

= Home (C]

For Being Productivity
Mindful acl Mus Time Out Thought
Relax;

Technical and usability issues

")[XERC)SES ‘ 8 EXERCISES

Beat Stress. Put Your Mind
to Ease

Personalization and content issues

Psychological and social barriers

X, GET SUPPORT RIGHT NOW

< (0] u]

AIMS Privacy, security, and trust concerns

Mental health condition-specific challenges

Calm
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Research Background

r—[ Engagement Challenges in Previous Work ]ﬂ

Technical and usability issues

Personalization and content issues

Psychological and social barriers

Privacy, security, and trust concerns

Mental health condition-specific challenges

CHI2925

Limitations

=>» Few prior literature reviews
have holistically examined both
user- and system-centered
intervention perspectives.
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Research Motivation
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J Why should we distinguish between user-centered and system-centered intervention approaches?
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Research Motivation
CHI2925
J Why should we distinguish between user-centered and system-centered intervention approaches?

(] Without analyzing the challenges in terms of both user-centered and system-centered functionalities, it is challenging to

propose balanced strategies for enhancing user engagement.

It is
challenging for
this feature to
keep users

engaged.

System feedback

System-centered
perspectives
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J Why should we distinguish between user-centered and system-centered intervention approaches?

(] Without analyzing the challenges in terms of both user-centered and system-centered functionalities, it is challenging to

propose balanced strategies for enhancing user engagement.

Task performance

—

I’'m not
comfortable
with this..

User-centered
perspectives
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Research Motivation
CHI2925
J Why should we distinguish between user-centered and system-centered intervention approaches?

(] Without analyzing the challenges in terms of both user-centered and system-centered functionalities, it is challenging to

propose balanced strategies for enhancing user engagement.

It is
challenging for
this feature to
keep users

engaged.

Task performance

I’'m not
comfortable
with this..

System feedback

User-centered
perspectives Our goal is to holistically understand user engagement perspectives
challenges and explore balanced strategies.

System-centered
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Research Questions
CHI2925

RQ1. What are the barriers to sustained user engagement in MHAs, and how do
they manifest in user- and system-centered approaches?

RQ2. What research directions can effectively address the barriers to
engagement identified in user- and system-centered approaches?

H"H anyang Human Centered Computing Lab 1



PRISMA Flow Diagram

CHI2925
[ Identification ] Records identified through database search (n=1,371) | _____ > Duplicates removed by
Additional records from cross-referencing (n=25) loose screening (n=129)

\ 4

Not peer-reviewed (n=106)
[ Screening ] |dentified records (n=1,267)  p====- > Non-English (n=14)

Not accessible (n=8)
\ 4
. , Not empirical work (n=885)
. =1.139)  p=-===—=- >
Eligible records: fundamental filters (n=1,139) No sustained user study (n=41)
\ 4
Eligible records: empirical & sustained studies (n=213) f====- #1 Non-app-based intervention (n=102)
\ 4
[ Included ] Literature included in analysis (n=111)
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Results (Sankey diagram)

(J Mental health support system functions

(] Classified the functions of MHAs into user- and system-centered approaches based on their intervention methods and

derived four engagement challenges (Sankey diagram).

Intervention
Approaches

User-centered (113)

System-centered (80)

rrd Hanyang Human Centered Computing Lab

Specific

[ Psychoeducation (47)

System Engagement
Functions Challenges

Therapy content experience (84)

Notification and reminders (40) \ ——
Less adaptive function

==Passive sensing (4) " Passive sensing (4) Privacy concers (13) [
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Results
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Main Content (49) Specific Functions (9)
Stress literacy Psycho- Mindfulness
education practices
Daily planning
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Activity and — management
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Main Content (49)

Specific Functions (9)

Stress literacy

Daily planning
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User Engagement Challenges

CHI2925
(J Mental health support system functions

(] Classified the functions of MHAs into user- and system-centered approaches based on their intervention methods and

derived four engagement challenges (Sankey diagram).

Specific

’> Psychoeducation (47)

System Engagement
'A";:'r"o:’(‘;'l‘;'; Functions Challenges

Therapy content experience (84)
User-centered (113)

|System-centered (80)

== Passive sensing (4) " Passive sensing (4)
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User Engagement Challenges - =
- CHI2925

Engagement-Prompting Features

Integrated self-management features
promoting sustained engagement

Complex feature combinations
targeting holistic engagement

User-centered
main content

Personalized mental health support
through data-driven features

Adaptive features enhancing
personalized mental health support

main content

—
Tad System-centered

anyang Human Centered Computing Lab
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User Engagement Challenges F.m

— CHI2925
Engagement-Prompting Features Sustained Engagement Barriers
Burden of continuous tasks

g = Integrated self-management features

o 9 promoting sustained engagement

€t S Time constraints on participation

g 3

<

o ‘S Complex feature combinations Low attention Monotonous design
S € targeting holistic engagement L )

Surveillance apprehensions
3
5 €| Personalized mental health support Loss of control Evolving needs
= 9 through data-driven features
c

8 o Diminished gamification effects

1 O

E : . . 4 '
2°® Adaptive features enhancing Digital

; & personalized mental health support literacy Frequent notifications
(V) J
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User Engagement Challenges - =

— CHI2925
Engagement-Prompting Features Sustained Engagement Barriers Engagement Challenges
Burden of continuous tasks ( )
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c 5 participation L J
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Results @
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User-centered User effort & Tension

What does ) .
. Intervention

+ Self-reporting, goal setting, task performance, ...

* Repetition and time burden, user fatigue
*  “Why should | keep using this app?”
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User-centered
intervention
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What does

System-centered
intervention
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User effort & Tension

+ Self-reporting, goal setting, task performance, ...

* Repetition and time burden, user fatigue
*  “Why should | keep using this app?”

System support & Tension

 Automated feedback, data-driven intervention, ...

»  Out-of-context notification, privacy concerns
* “Does this app really understand me?”
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Discussion

User-centered
intervention

What does
this app mean

to me..? —
= |°

’,)'.i

I‘lu‘l

System-centered
intervention

User effort & Tension

« Self-reporting, goal setting, task performance, ...

= Repetition and time burden, user fatigue

*  “Why should | keep using this app?”

System support & Tension

« Automated feedback, data-driven intervention, ...

«  Out-of-context notification, privacy concerns

* “Does this app really understand me?”

- =

“What are we missing at the motivational level?”
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Discussion

Autonomy

Intrinsic
otivation

Competence Relatedness

Self-Determination Theory
(Deci & Ryan, 2000)

» Autonomy: Feeling a sense of volition — the

desire to self-organize one’s behavior

» Competence: Feeling effective and capable in

dealing with challenges

» Relatedness: Feeling connected, of being
understood, cared for, and belonging with others

Hrlj anyang Human Centered Computing Lab

User-centered
What does

this app mean intervention
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System-centered
intervention
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User effort & Tension

+ Self-reporting, goal setting, task performance, ...

+ Repetition and time burden, user fatigue
+  “Why should | keep using this app?”

System support & Tension

+ Automated feedback, data-driven intervention, ...

+ Out-of-context notification, privacy concerns
+ ‘“Does this app really understand me?”

- =

“What are we missing at the motivational level?”
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Competence

Self-Determination Theory
(Deci & Ryan, 2000)

Autonomy

Intrinsic
Motivatio

Relatedness

Autonomy: Feeling a sense of volition — the

desire to self-organize one’s behavior

Competence: Feeling effective and capable in

dealing with challenges
Relatedness: Feeling connected, of being

understood, cared for, and belonging with others
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What does
this app mean
to me..?

System-centered
intervention
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User effort & Tension

+ Self-reporting, goal setting, task performance, ...

+ Repetition and time burden, user fatigue
+  “Why should | keep using this app?”

System support & Tension

+ Automated feedback, data-driven intervention, ...

+ Out-of-context notification, privacy concerns
+ ‘“Does this app really understand me?”

—I =

“What are we missing at the motivational level?”
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Self-Determination Theory
(Deci & Ryan, 2000)

Autonomy

Intrinsic
Motivatio

Relatedness

Autonomy: Feeling a sense of volition — the
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dealing with challenges
Relatedness: Feeling connected, of being

understood, cared for, and belonging with others
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User-centered User effort & Tension
What does

intervention
(T

this app mean

+ Self-reporting, goal setting, task performance, ...
to me..?

+ Repetition and time burden, user fatigue

/ +  “Why should | keep using this app?”

\ a— System support & Tension

+ Automated feedback, data-driven intervention, ...

+ Out-of-context notification, privacy concerns

System-centered + ‘“Does this app really understand me?”

intervention

—I =

Key Takeaway

=>» Suggest that strengthening relatedness in MHAs may
create opportunities to enhance users’ intrinsic
motivation across both user- and system-centered sides.
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Self-Determination Theory
(Deci & Ryan, 2000)

Autonomy

Intrinsic
Motivatio

Competence Relatedness

Autonomy: Feeling a sense of volition — the
desire to self-organize one’s behavior
Competence: Feeling effective and capable in
dealing with challenges

Relatedness: Feeling connected, of being
understood, cared for, and belonging with others
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User-centered
What does

this app mean intervention
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System-centered
intervention
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User effort & Tension

+ Self-reporting, goal setting, task performance, ...

+ Repetition and time burden, user fatigue
+  “Why should | keep using this app?”

System support & Tension

+ Automated feedback, data-driven intervention, ...

+ Out-of-context notification, privacy concerns
+ ‘“Does this app really understand me?”

- =

“How can making users feel more connected
boost their motivation to use MHAs?”
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] Conceptual Framework Proposal

p
Collaborative design guidelines [ Therapeutic LLM-based Generative Al Agent
System Design lContent Experience - N
Agent Interface Memory Management
Tension Mitigation Collaboration
e e user ( B lized A
- - - ~ ; ersonalize
, N P \ experience Emotional Memory Storage
i o \ .
/)(\ Hcl M Interaction L I
/.| Researchers \ User Engagement p
A ]
) N . Enhancement ;
) | ! design Pasaive Memory Update
f guidelines Sensing
user L ) ) )
experience I l
{ . Action Context-aware
User Ta!lored (Response) Memory Retrieval
UX insights { Service
A /

() (b) (c)
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] Conceptual Framework Proposal

Collaborative
System Design

Tension Mitigation Cq

- ~o -

\ design guidelines [ Thesapautic

lcontent Experience

llaboration
P user
S experience
HCI \
Résearchers \ User Engagement
i design Enhancement
guidelines
user
experience
,»’/ { User Tailored
-~ UX insights L Service

(b)
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LLM-based Generative Al Agent

'd ™
Agent Interface Memory Management
s ™\
Personalized
Emotional Memory Storage
Interaction I
-
— (
Pass!ve Memory Update
Sensing
L J J
Action Context-aware
(Response) Memory Retrieval

(c)
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] Conceptual Framework Proposal
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System Design lcontent Experience - N
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,\ Interaction L
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] Conceptual Framework Proposal
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Discussion

CHI2925

d Integrating literacy education and adaptive Al: Enhancing user privacy
) Privacy concerns, especially around passive data collection and self-reports, hinder engagement with MHAs.
( Clear privacy education and adaptive Al methods (e.g., federated learning) can build trust and improve retention.
d Expert-guided safety enhancements: Ethical considerations in LLM integration
(Jd  LLM-based mental health interventions pose ethical risks such as generating misleading information or inappropriate
responses.
(d  Expert-guided approach can enhance the safety and reliability of LLM-based mental health interventions.
] Limitations and future work
(J Engagement challenges vary among users due to differences in mental health conditions, digital literacy, and personal
preferences.
L Future research should focus on personalized engagement strategies and adaptive interventions to address diverse user

needs.
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