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Lifestyle interventions work

Lifestyleinterventions are effective for
preventing chronic disease and
extending life

Diet + physical activity can reduce incidence
of diabetes by nearly 60%

However, lifestyle programs are typically
resource intensive

Require multiple visits to multiple providers
(dieticians, psychologists, exercise physiologists)

Difficult to implement large scale approaches to
lifestyle interventions
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Digital health technologies
can be part of the solution

Personal technologies (i.e., Technology use is high among all
smartphones) are now

ubiquitous

population subgroups

91% of American own a smartphone

96% use the internet African American and Hispanic American have a higher rates

59% own a wearable of smartphone and smartwatch adoption than White
Americans

Older adults, low income and low education adults are
adopting technology at the fastest rates

Digital health technologies offer the potential to facilitate
provision of complex intensive lifestyle interventions
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The NIH Stage Model for Advancing
Digital Behavioral Intervention Research

Applicationin ASU Ro



The NIH Stage Model

1

... a conceptual framework that supports the development
of maximally potent, maximally implementable

behavioral interventions to achieve meaningful

Improvements in health and well-being
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Historical Context: NIDA Stage Model

Phase Il

Phase Il
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BASIC RESEARCH

INTERVENTION GENERATION/
REFINEMENT

EFFICACY TESTING
COMMUNITY SETTING & PROVIDER

The NIH wooeme
Stage
Model

EFECTIVENESS

IMPLEMENTATION & DISSEMINATION




Principle-Driven Interventions
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Mechanisms

Molecular
Brain-derived
Neurotrophic Factors

Intervention Proximal Qutcomes
. Pathologic [
Aerobic : > Cognition>
) -amyl I
Exercise B-amyloid plagues \
Tau tangles
Physioloaqic

Brain Structure &
Function




e Develop
e Modify
e Adapt

Stage |A

e Feasibility testing
e Pilot testing

Stage IB




FIT-AD Trial

An exercise study for people
with Alzheimer’s Disease




FIT-AD Trial

An exercise study for people
with Alzheimer’s Disease

Pilot N Sample M"! 3 Months Funding
session
75 y.0. men: MMSE 17; American
1 2 86 y.0. woman: 10-30 2 Nurses
MMSE 26 Foundation
61-82 y.0.;
2 4 MMSE 2-12; 10-30 2 NIH K12 Award
100% male
81.5£3.5vy.0.;
3 11 MMSE 21.0+4.5; 10-45 6 NIH K12 Award
72.8% female
78.118.4 y.0.; ,
4 | 28 MMSE 19.9+4.0; 15-45 6 EnEniroce

64.3% female

Foundation®




PERCEIVED EXERTION
INDEX
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@ Age-Predicted

. . Maximal Heart Rate
Prescribe -
Moderate 4 pilot3

- The Borg Category Rating Scale
Intensity it

; . Heart Rate Reserve
very, very light

8

9 very light

10

I fairly light ENDURANCE

12 TRAINING .

13 somewhat hard ZONE H P i I ot 4 ]

14

Y hard STRENGTH

16 TRAINING

17 very hard ZONE

18

19 very, very hard

20

Maximum effort




Efficacy
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EFFICACY TESTING

- COMMUNITY SETTING/RESEARCH
FIT‘AD T"al PROVIDER/

An exercise study for people
with Alzheimer’s Disease

Mechanisms

_ Physioloqgic_Targets
Interventions | MRI brain structure & |___ Proximal Outcomes
function

Principle-Driven
Intervention >

Aerobic Exercise Biologic Targets
— Plasma ATN

Cognition
Global cognition

\4




FIT-AD Trial

An exercise study for people
with Alzheimer’s Disease

Assessed for eligibility

n =395
Enrolled & Randomized (2:1)
n =296
Cycling intervention Stretching control

n =064 n=32




Stages -V

EFFICACY TESTING
COMMUNITY SETTING & PROVIDER

EFECTIVENESS

IMPLEMENTATION & DISSEMINATION




FIT-AD Trial E——=-X" Building a cadre of Memory Loss Exercise

An exercise study for people a1 B I Specialists to provide exercise to people with
with Alzheimer’s Disease Al Alzheimer’s disease (AD)
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Iy ALTHEIMER'S

Rx/




FIT_AD Trial EFECTIVENESS

An exercise study for people
with Alzheimer’s Disease

IMPLEMENTATION & DISSEMINATION

v

INTERVENTION GENERATION/
REFINEMENT
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Roybal Center

Arizona State University Roybal Center for Older Adults
Living Alone with Cognitive Decline:
Technology-Enabled Behavioral and Lifestyle Change to
Delay Alzheimer’s Disease and Improve Quality of Life
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Stage O

Interventions
MoBC-driven

Technology-
enabled
Interventions

e.g., wearable
devices, app,
virtual reality

Mechanistic Outcomes

MoBL Targets Behavior and
€.g., stress Lifestyle
resilience &

T reactivity, —  Change
interpersonal & e.g., physical
social processes, activity

self-regulation

Biological Targets

e Psychological

>

e.g.,ATN, GFAP

Health Disparity Factors

Fundamental, sociocultural, environment factors

Proximal Outcomes

/ Cognition \

e.g., episodic memory

Functional Status
e.g.,ADLs

Wellbeing
e.g., depression, anxiety

Other QoL Indicators

e.g., QoL, PROMs, life

\ satisfaction /

» Stage IV

Long-Term Outcomes

e.g.,ADRD onset,
AD/ADRD
progression, long-
term care placement,
maintenance of
proximal outcomes
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Continual optimization principle

PREPARATION OPTIMIZATION
Purpose Purpose Purpose |
Lay groundwork for Build optimized intervention Confirm effectiveness of
optimization optimized intervention
Activities
Activities C P o Uiy Activity
e Derive/revise conceptual s _Factorial experiment Y :  Randomized controlled
model P o Fractional factorial Optlg;:i::’ti;vg:tlon trial
* Identify set of candidate o sufficiently effective?
components
¢ Conduct pilot work _
o |dentify optimization o System identification
objective o Other
« |dentify intervention that meets
optimization objective

No

Resource management principle

Collins, L.M. and Kugler, K.C., 2018. Optimization of behavioral, biobehavioral, and biomedical interventions. Cham: Springer
International Publishing, 10(1007), pp.978-3. https://link.springer.com/book/10.1007/978-3-319-91776-4
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StandUPTV

A full-factorial optimization trial to reduce sedentary
screen time among adults

Sarah Keadle, PhD

Assoc Prof
Cal Poly San Luis Obispo

o : - Arlene Fernandez, MA NIH: RO1CA239612
Clinical Trial Registry: NCT04464993 Program Mgr Research (Pl: Keadle & Buman)



Mortality risks are stronger for TV vs

overall sedentary behavior

20 Sitting time
TV time
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MVPA 35.5 MET-h/wk 30 MET-h/wk 16 MET-h/wk <2.5 MET-h/wk

Quartiles of MVPA and TV/sitting time

Ekelund U, Steene-Johannessen J, Brown WJ, et al. Lancet. 2016;388(10051):1302-1310.
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High amounts of
exercise (60-75
min/day) were needed
to eliminate risk of
sitting time

Excess risk for TV
viewing remains.



Preparation Phase

Continual optimization and adaptation
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PREPARATION

Purpose
Lay groundwork for
optimization

Activities
o Component selection
o Alignment with
conceptual model
o Review of evidence-
based strategies
o Development of
conceptual model
« Optimization objective
« Finalization of app-based
components and user
experience testing

OPTIMIZATION

A 4

Purpose
Build optimized intervention

Activities
o Conduct full-factorial
experiment
o LOCKOUT
o TEXT
o EARN

« Identify components that
meet optimization
criterion

Resource management

Optimized
intervention
expected to

be
sufficiently

effective?

No

StandUPTV optimization strategy. Adapted from Collins et al. 2018.

é Purpose
. Confirm effectiveness of
. optimized intervention

. Activities

o Conduct multi-component
RCT

o Confirm impact on
cardiometabolic and
cancer-specific
biomarkers

o Confirm mechanisms of
action for sedentary
screen time

Yes



(&) StandUPT

4 )
Full factorial

design
Target: 50% reduction in

LOCKOUT screen locks out
once screen time target has
been reached

ksedentary screen time )

TEXT adaptive prompts and
reminders

EARN earn screentime
through physical activity

Fitbit data is
tfransmitted
via API
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ASU START Server

START App transmits all tablet

Raspberry Pi sends power
usage data to ASU START
server processed

Smart plug sends power
usage data to Raspberry Pi
to be stored

usage fo server for integration  START App
- =
ASU START server sends
summarized data to App
— O -

TV is plug into the smart
plug, providing wattage to
determine on/off

— 1TV

Smart Plug
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ScreenTime*

Alternatives to
Screen Time

The idea of limiting screen time may sound
nearly impossible to scme people. How
about if you think of limiting your screen
time as an opportunity to improve other
areas of your life? Here are some ideas to
help you limit your screen time and begin
exploring other interests.

Courtesy Unspl :h

p <8

@ DO SOMETHING NEW

@ TAKE TIME TO RELAX AND CONNECT

SST
Education

1221 § [© 9 owdl

B ScreenTime Companion®

N

-2:50 remaining
20:20

Used

1:10 rSST used today

Daily self-monitoring Daily self-monitoring

12:46 S b

= il

U ScreenTime Companion®

)

N

remaining
&.21:00 & 0:40

sed Earned Balance

1:10 rSST used today

with EARN
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ScreenTime*

My Results
S0CIAL MEDIA AFPPS

1.0hr
0.0hr l I I I I I
= ﬁ = ﬁ i t-rlg U:'IJ

DAILY WEEKLY

TIPS TO IMPROVE

Behavioral
feedback



Optimization Phase

Continual optimization and adaptation
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PREPARATION

Purpose
Lay groundwork for
optimization

Activities
o Component selection
o Alignment with
conceptual model
o Review of evidence-
based strategies
o Development of
conceptual model
« Optimization objective
« Finalization of app-based
components and user
experience testing

OPTIMIZATION

A 4

Purpose
Build optimized intervention

Activities
o Conduct full-factorial
experiment
o LOCKOUT
o TEXT
o EARN

« Identify components that
meet optimization
criterion

Resource management

Optimized
intervention
expected to

be
sufficiently

effective?

No

StandUPTV optimization strategy. Adapted from Collins et al. 2018.

é Purpose
. Confirm effectiveness of
. optimized intervention

. Activities

o Conduct multi-component
RCT

o Confirm impact on
cardiometabolic and
cancer-specific
biomarkers

o Confirm mechanisms of
action for sedentary
screen time

Yes



Full-Factorial Trial Design

Condition LOCKOUT EARN
1 ON ON
2 ON OFF
3 ON ON
4 ON OFF
5 OFF ON
6 OFF OFF
7 OFF ON
8 OFF OFF

College of
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TEXT

ON
ON
OFF
OFF
ON
ON
OFF

OFF



% College of .
Health Solutions
Arizona State University

Primary Aim

To develop an optimized intervention for
reducing SST by identifying which component(s)
from three components under consideration for
iInclusion in StandUPTV reduce SST by >60
min/day at 16 weeks.
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Baseline participant characteristics

Total
Experimental Sample | Female Age BMI o . o
component Size (%) years | kg/m2 Race, (%) Ethnicity, (%) rSsST seq::;ar-'rq:ary MVPA Steps
. . Not . . min/day  min/day min/day steps/day
White AA Asian Other Hispanic Hispanic
_ 42.0 29.7 184.1 641.4 20.6 6736
Overall n=110 B82% (11.7) (7.8) 75% 5% 13% 11% 79% 21% (125.8) (98 8) (14.8) (2815)
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Results: Significant
reduction In rSST over time

250 75 min/day

N
o
o

-
O
=

100

Total rSST (min/day)

N
o

Baseline 8 weeks 16 weeks

Under review



Results: Intervention version P Heaitysotions
differences

CORE ONLY

LOCKOUT

EARN

TEXT

EARN & LOCKOUT

TEXT & LOCKOUT

TEXT & EARN

LOCKOUT & TEXT & EARN

-150 -100 .50 0

Change in rSST (min/day) at 16 weeks

Under review



FIT-AD Trial

An exercise study for people
with Alzheimer’s Disease

Physiologic Targets

Aerobic Fitness FIT-AD SMART

An exercise study for people with
early Alzheimer’s Disease




FIT-AD SMART Sequential Multiple Assignment

An exercise study for people with Ran d om | Zed Tr | al

early Alzheimer’s Disease




FIT-AD SMART
An exercise study for people with
early Alzheimer’s Disease

MICT
3 weekly sessions
for 3 months

Responders at the

MICT (n=72) end of 3 months
3 weekly

 sessions for 3 HIT
months 3 weekly sessions

\ Non-responders at

Enrolled the end of 3 months @

(N=108)

for 3 months
CARE

3 weekly sessions

Stretching Control (n=36) for 3 months
3 weekly sessions for 6 months

SMART: Sequential Multiple Assignment Randomized Trial



College of .
Health Solutions
State University

More actionable information
for patients, providers, and health systems



Wearable device integration with EHR system

24

BeWell24

LOCAL TITLE: BEWELLZ24 (LIFESTLYE SMARTPHONE APP) UPDATE
STANDARD TITLE: EEWELL24 UPDATE
DATE OF NOTE: MAY 25, 2017 ENTRY DATE: MAY 25, 2017

AUTHOR: REAVEN, PETER EXP COSIGNER:

URGENCY: STATUS. COMPLETED
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SLEEP

Patient sleep duration: 8 HOURS/NIGHT over the last two weeks; this is up from 7 hours/night
ADVISE: Praise patient for getting adeguate sleep.

Patient sleep quality: POOR over the last two weeks; this was GOQD previously
ADVISE: Encourage regular bed and wake times. Avoid alcohol and caffzine before bed.

PHOENIX
VA
HEALTH
CARE

SYSTEM

PHYSICAL ACTIVITY

Exercise: 32 MINUTES/DAY over the last two weeks, this is up 20%
Lifestyle movement: 120 MINUTES/DAY over the last two weeks; this is up 20%
ADVISE: Praise patient for regular exercise and incorporating movement into their daily routine.

Peter Reaven, MD
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Testing data integration with clinical team

“Show my provider” screen
$ 3O 4 010:24

SleepWell24

MAYO
CLINIC

Time Awake at Night

Isomnia Severity Megan Petrov, PhD

Ecological Momentary Assessment



Patient/Participant facing dashboards

Combined Glucose, Activity, and Sleep Patterns

vined Patterns

Viey
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Sedentary [ ] Light Activity

Moderate/Vigoraus Activity

Glucose Level

Meal Markers
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Jean-Pierre Kocher

desig/kynnay

Dorothy Sears

Harsh Anand
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Control Systems ‘ ﬁ ~
Engineering > \

Digital Twin for

o/ Behavior Change \' .\ ]
Daniel Rivera, PhD J/ ’

Hassan Ghasemzadeh, PhD

Behavioral intervention optimization
through advanced algorithms

Micro-
randomized trials

Stephanie Carpenter, PhD
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Research Initiative

e Precision health research considers differences in Determinants Models
people’s genes, lifestyles, and environments to develop Behaviore Envtonments mechine laning

cantrol systems

treatment strategies unique to the individual. Precision
Health

o Genomic sequencing and epigenetics, bioinformatics,
mobile and wearable technologies, social and behavioral
determinants, and environment sensing to enable more S
personalized and tailored approaches to health. Intensivelyadapting, moke

and wearable lach

Deliver the right intervention, to the right person, at the right time



Thank youl!
Fang.Yu.2@asu.edu Mbuman@asu.edu
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