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Family
Caregivers of

 Depression ~3x increased risk relative to the general

People Wlth population
: * Suicidal ideation - CDC
ChrOnlc ”lness * Overall ~30% “serious SI”
S hOW |g h RateS * Sandwiched Caregivers ~60% "“serious S|
_ * More than 5o smaller studies of Sl in family caregivers
Of De p Fession * Rates of Sl reported between 2.7% to 71%
and Suicidal
ldeation

Cseizler et al, 2021, Teasdale-Dubé et al, 2024;
Joling et al, 2018, O'Dwyer et al, 2016, O'Dwyer,
2021



Mindfulness therapies
for caregivers

e Structured courses with
weekly group sessions
(generally 4-8 weeks)

* Led by a trained instructor

* Systematic meta-analysis
has shown moderate
effect sizes for depression

* Not everyone benefits—
clear variability in effect

Collins and Kishita, 2018; Walter and
Pinquart, 2020
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Mentalizing Imagery Therapy

* A "Second Generation” mindfulness therapy

* Aims to
* Improve trait mindfulness (curiosity / non-judgmentalness)
* Improve mentalizing

* Format for caregivers
* 4 weekly 2-hour sessions (in person)
* When combined with caregiver skills and mobile app support, 8 weekly 1 hour sessions

* Home practice about 20 min per day recommended

Jain et al, 2014; Morgan et al, 2018;
Sikder et al, 2019; Jain and Fonagy,
2020; Van Gordon and Shonin, 2020
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Randomized, controlled trial of MIT in
person

* 46 family caregivers, Age ~ 63, 80% female

* Random assignment to MIT (N=24) and Support Group (N=22)

* Effects on negative symptoms: depression, anxiety, stress

* Effects on positive traits: mindfulness, self compassion, well-being
* Neuroimaging for resting brain connectivity

Jain et al, Psychotherapy and
Psychosomatics, 2022
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Symptom Outcomes

Clinician-Rated Anxiety — Trait™* Perceived
Depression™* Stress™*

FT

MIT  Support MIT  Support MIT  Support

Post Group
4 Month **p < .01 for all measures

Jain et al, Psychother Psychosom 2022; Gutierrez-Ramirez et al, Aging and Mental Health, 2025
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Neuroimaging

A Depression

A Mindfulness
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A Mindfulness

SG (N=13) MIT (N=15)
Jain et al, Psychotherapy and _ p=0.6 p=.002
Psychosomatics, 2022 A DLPFC Between group p=.019
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Smartphone Delivery of MIT (prototype)

* Sikder et al., JMIR Aging, 2019
* Mentalizing Imagery Therapy for family dementia caregivers (N=17)
* Received mobile App + technical support

Audio Recording Usage

APANAS Affect AQIDS Depression By Usage

=0.04
P p=0.75

M Female
N=12

1 Male N=5

p=0.01
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Negative Positive Low Usage Mod/High Usage

Low N=6 Moderate N=6 High N=5

* Subjective benefits “calm,” “lowered stress,” and provided an “anchor” for their mood.
» Half with benefits for perspective taking
* Complex reframing?

* Able to see their loved one as a “light and the inspiration” in them

* Finding “comfort” in connectedness

* Re-contextualizing themselves as part of a larger whole, discovering “a more positive way of looking at the
negative.”



User Centered Design Process of Mobile
MIT with Caregiver Skills

5. Stage 1B
Testing
(n=126)

6. Mixed
Methods
Feedback

4. Develop

CareDoc

1. Develop
CareDoc
prototype
2. Pilot
Testing and
Feedback
(n=17)
3. Focus
Groups for
New
Content
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New CareDoc App—English and Spanish!

9:58 ¢ all T @)
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Today

Daily course activities

Relaxation Practices
Imagery and mindfulness

Background

Information for your practices

Caregiver Skills
Help you and yours

Course Overview
Info about your program

Pathway to Health
My data and results

=
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< App Store
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GUIDED IMAGERY SKILLS

Stretch / Breathe Intro
Relax and cherish your body

Center Awareness Info
Find peace and calm

Learn Mindfulness
Mindfulness improves patience

About Slow Movement
| Appreciation for your body

© 2022 Massachusetts General Hospital
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TODAY

. Einstein's Breath-8min
. All About Agitation
- Please Do From 11:30-12:30

. Share a challenge!

& HOME

2 v &

How helpful was this content
for your needs?

O Very bad

O Bad
O 0Ok
O Good

O Great

[ canceL ) (@RS
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CHAT ADMIN

and helps me settle down. It
helps me help my dad with his

dementia and my mom'’s with
her confusion.

11:52 AM

Mar 27, 2024

God bless you. | thought | had

it tough. I'm not even close

02:25 PM

Today

Thank you-We all have
our challenges dealing with

this disease and | feel for
everyone having to go through
this. It's hard and at times

Type your message... &



Randomized Controlled Trial of
MIT+CS vs CS: App + optional virtual
qroups

Baseline (N = 120) MIT+CS-App 8 weeks 20 weeks
Demography (N = 60) PSS PSS

PSS CBS CBS
CBS QIDS-SR QIDS-SR
CMI

QIDS-SR CMI
cMI G-App Is| S| MIT+CS-

Passive Smartphone Data Collection

* Sleep and multi-modal behavioral features

Ecological Momentary Assessments

* Sleep, emotional stress
Figure 2. Trial Flow. App = smartphone application; CBS = Zarit Caregiver Burden Scale; CMI = Caregiver Mastery Index; CS =
Caregiver Skills; ISI=Insomnia Severity Index; MIT = Mentalizing Imagery Therapy; PSS = Perceived Stress Scale; QIDS-SR =
Quick Inventory of Depressive Symptoms — Self Report. Ecological momentary assessments occur every other day.

Jain et al., Contemp Clin Trials, 2022
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The Course
8 weeks of powerful learning

Relax, Destress, Sleep
Our mindful guided imagery

% Caregiver Skills
Help you and yours thrive

Record your Moments
Submit a diary

Pathway to Health
My improvements

38 Contact Support
- Get timely help

2 Y Y

© 2022 Massachusetts
General Hospital
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Cumulative Menu Use Over Time by Participant
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iPhone users in CS + MIT with 50 - 100 module usage events
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iPhone users in CS only with 50 - 100 module usage events
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Personal
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MRT Study design funded by MassAITC

Participants: 40 family AD/ADRD caregivers

Length: 3 months
3 notifications a day (user specified ranges): CS module, MIT module, survey

Today menu determined by RL algorithm
Notifications sent at:
o User-defined two-hour preference windows
o Target for whenever user is already on phone
o Average time in range

Reward
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How does the agent choose the action? “

e Pure exploration scenario

o 74 modules choose 4 Today Menu slots = 1,150,626 possibilities for each day
o Not going to have enough actions to facilitate learning!

e Feature-weight ad};’ustment

o Common set of features describes all of the modules
o Assign a numeric score to each feature
o  The RL algorithm applies multipliers to weight each feature score

e TheRL algorithm learns how to weigh the features better, to prioritize some and
deprioritize others

e RL algorithm will learn how to weigh the features based on the state of the caregiver
and reward from prior actions

e State includes week of the intervention, symptomes, etc
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Reinforcement Learning System for Module-Linked Notifications

RL Agent Action Environment
(Notification System) selects Module-Linked User Context

Selects module Notification Processes notification
notifications based

Send specific module Updates user state
on features and state

to user Generates feedback
1)

guides sgperates

r -

N informs
']
L ]

Features for Model Selection Reward Variables
Categorical:

. Self-Reported:
+ CS, MIT practice, MIT-background

» Content Helpfulness
Real: » Relevance to past 24 hours
- Relevance of module (baseline)

- Mood change for module Objective:

. - Usage metrics
Binary:

(engagement, time spent, etc.)
+ Module viewed past week - Appeared in chat - Appeared in

System Components RL Learning Loop Optimization Goal
Agent: Makes notification decisions Agent learns to optimize notification selection

Maximize user engagement and
based on user feedback and engagement

perceived helpfulness while

) maintaining relevance to

Environment: User current context and response user current mental state
and recent activities

Action: Specific module notification sent

Reward: Feedback on notification effectiveness

*generated by Claude.Al



Thank you!

University of California, Los Angeles
* Andrew Leuchter

* Michelle Abrams

e Leonardo Moore

* Ramzi Benyelles

e Marco lacoboni

University of California, San Francisco
Randomized, Controlled Trial

* Glenna Dowling

* Stefana Morgan

* Joseph Zamaria

* Alexandra Morford

* Rhiana Schafer

* Nora Huey

* Colm Connolly
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University of California, San Francisco
Mobile App Trial

* Abu Sikder
* FrancisYang

Massachusetts General Hospital / Harvard

K76 Trial

e David Mischoulon ¢ Saira Madarasmi

 JP Onnela e Paulina Gutierrez-Ramirez
e Olivia Okereke e Cecilianna Aldarondo

* Maurizio Fava * Kimberly Dueck

* Ashley Meyer * Benjamin Wade

* Emily Tan

e Liliana Ramirez Gomez

Drexel College Baylor Scott & White

e LauraGitlin Alan Stevens

Harvard University
* Finale Doshi-Velez, Susan Murphy, Eura Nofshin
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