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Objectives

* |dentify key barriers to effective diabetes prevention in the United States.

* Assess the comparative effectiveness of a fully automated, Al-driven Diabetes
Prevention Program (DPP) versus the standard-of-care, human coach-led
DPP.

* Evaluate participant engagement, acceptability, and preferences for Al-driven
versus human coach-led DPPs.






Digital DPPs

* Promising approach to increase
utilization

* Asynchronous

* App-based delivery

* Role of Al

* Enhance scalability

* Personalize behavior change
support o &S &

* Reduce need for human coaches

Everett E, J Med Internet Res, 2018;20(2):e72.
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Evidence Gaps

Study Design

Study 1

Study 2

Study 3

Study ...

Fully Automated Experimental Group

Comparison to Gold-Standard Human-
led DPP

Randomized Design




Study Question

How does referral to
a lifestyle intervention
exclusively driven by Al
compare with referral to
a Human coach-led DPP
ifestyle intervention?
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Trial Objective — pragmatic lens

Compare a fully
automated Al-led DPP to
standard of care human- Assess engagement and

led DPP In real-world acceptability
settings to inform scale-
up, not just efficacy

Hypothesis: Comparable outcomes with greater accessibility




Study Design

ad — M 9

Phase 3, 12 month October 11, 2021 Two U.S. sites:
unmasked, participant to December  Johns Hopkins
parallel-group, duration 16,2024 Hospital

non-inferiority (Baltimore, MD)
RCT Reading Hospital

Tower Health
(Reading, PA)



Participants

* Inclusion Criteria * Exclusion Criteria

* Prediabetes diagnosed using * Prior diabetes diagnosis

standard laboratory criteria | B
* Severe cardiovascular conditions

* Overweight or obesity
* Factors affecting HbA1c accuracy
* Cognitive or psychiatric barriers

* Conditions/medications impacting
body weight or blood glucose



Randomization
<6.0% vs.
HbAlc
6.1 to 6.4%
Slte MD PA

1:1 Randomization

Al-led DPP Human-led DPP



Al-Based Human
DPP Coach-Based
DPP

Delivered independently of study team

Permitted usual
medical care

Other trials/programs
related to nutrition,
weight, diabetes
excluded

Glucose/weight-
affecting medications
prohibited



Al-led DPP

Referral to Sweetch Health, Ltd.

* Received digital health kit within 8-12

days after randomization

* App registration instructions

* Bluetooth enabled digital body

weight scale

Weight Physia
management activity

o Personalized
Q p US h

_ notifications
Geolocation Accelerometry

Ol U

Meal logging



Al-led DPP

Reinforcement Learning Algorithm

* Did not use generative Al or large language
model (LLM)

* Personalized messaged by continuously
learning how prompts, content, timing
elicited engagement

* | ocation and goal-specific nutrition
education

* Gamification elements

* Educational resources

{) XY



10:05 AM

Monday, June 6
®
o

) sweetch
Hi Pam, it's a beautiful sunny
day—how about a coffee at
Starbucks on Main Street?
You'll hit today’s 30-minute
activity goal and be back in
time for your next meeting!

11:45 AM

Monday, June 6

11:45

ﬂ Sweelch Tm ago

Hi Pam, before heading to

Geo's for lunch, check out this g

video to pick tasty, nutrient-
rich foods!

Push Notifications

Al-led DPP: Push Notifications

7:00 PM

Monday, June 6

n sweetch Tm ago

Hi Pam, dining at a
steakhouse tonight? Skip the

bread, swap carb-heavy sides
for grilled veggies, and stay on
track for this week’s goal!




DPP: Meal Analysis

1200 PRA T 100 PaA

& Nutrition [j,

¢ Meal breakdown

o Capture food Q

(<) B Today July 20 &3

EO

e 0% e 0% » 0% Nutrition facts |
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333\ *45% #15% » 30%

Show more w

Details Edit &

Pesto chicken & mozzarella on ciabatta 833 cal
Log today's meals

_ Ci.ahatta bread 300 cal
. Chicken breast 206 cal

Nut Viewall > .
ition _ Tomato 5.4 cal

Pesto sause

Photo-based Meal Analysis
&
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Check out your progress Keep up the great work! Sync your activity tracking with Sweetch to effortiessly track
and keep tracking g i your health and gain valuable insights
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My progress @ Apple Health
Supported devices: Apple Watch Sevies 6 and later
Weight Goal » Activity Goal 5 e HiCHTS
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0/1 Report 5/5 days
» L]
Walght Waistline
Your Daily Progress 100 Min
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Got a Smart Watch?

Connect to Health Connect to use your
smart watch or fitness band for our
activity tracking.
1&.* — o Aoty °
™

Al

Weight/Activity Tracking and Connected Devices
&



€ Nutrition .[;I

Videos

Eating with Dietary changes for

prediabetes heart health

View More

The basics of nutrition

Recipes

ST s

i  Sweetch Health for Diabetes Prevention

Welcome to T2D Prevention Lessons

Sweetch Health provides you with weekly
lessons based on the CDC curriculum, that will
provide important information regarding
diabetes prevention and will help you along your
journey to reduce your risk of diabetes.

Al the end of each lesson, you will be asked to
answer a short questionnaire 10 help you
capture what you've leamed

Let's get started and outsmart Diabetes!

Sweetch Health is designed for people
with prediabetes, just like you

Prediabetes is when your blood sugar is higher
than normal

Without a change in lifestyle, you may

developtype 2d
o - 8
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Educational Content
L

| ]
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Al-led DPP: Educational Content

¢  Making Time to Move

Making Time to Move

It's tough to find time for physical activity. That's
why the MFS App focuses on gradually
increasing the number of steps you take each

day.

O

Think about all the things that make it
challenging for you to find active ime

What has worked well and what has worked
poorly in overcoming those challenges™

Try new strategies for adding more activity
into your routine:

éﬂnmhr}lﬂoﬁﬁwh

Horme
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Human-led DPP

- op SYNCHRONOUS DISTANCE
PROGRAM | | PROGRAM | | PROGRAM | | PROGRAM LEARNING ‘ 8 8 8 8
i B < D through video group conferences
O Reoonmon [ Rétbonmon

PreventT2D
CURRICULUM

Initial Core Phase Core Maintenance Phase

Months 1-6 Months 7-12

16 weekly sessions Biweekly / monthly sessions



Primary Outcome

* Attainment of any of the following at 12 months*:
* Atleast 5% weight loss

* At least 4% weight loss combined with at least 150 minutes/week of
moderate to vigorous physical activity (actigraphy)

* Absolute decrease in HbA1c of at least 0.2 percentage points™*

* Composite endpoint defined by 2021 CDC Standards

* Maintaining A1C <6.5% required; **applicable only to participants with baseline HbA1C of 5.7% to 6.4%



Recruitment

Patient portal
messages were
most effective
recruitment strategy

2944 Patients interested in inclusion
underwent prescreening

886 Patient portal messages
799 Social media ads
799 BuildClinical ads
167 Postcard
94 Study website
84 Provider referral
42 Study flyer
7 ClinicalTrials.Gov
66 Other

\J

427 Adults with overweight or obesity and
laboratory-confirmed prediabetes
assessed for eligibility

59 Excluded due to ineligibility
45 No laboratory evidence of prediabetes

10 Diagnosis of diabetes or screening
> hemoglobin A, in the diabetes range

3 Body mass index below threshold
(<25 or <23 for Asian individuals)

1 Condition affecting hemoglobin A,
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( 368 Randomized? 5

183 Randomized to Al-led DPP group and
received Al-led DPP digital health kit

———

S

o
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185 Randomized to human-led DPP group and
referred to a CDC-recognized human-led DPP

26 Missed 12-mo visit
19 Withdrew from study
11 Refused further participation
8 Intervention-related dissatisfaction
3 Study procedures were too burdensome
6 Did not provide reason
2 Moved from geographical area
7 Loss of contact despite outreach

Y

|

29 Missed 12-mo visit
19 Withdrew from study
9 Refused further participation
6 Intervention-related dissatisfaction
3 Study procedures were too burdensome
8 Did not provide reason
1 Moved from geographical area
1 Unable to receive intervention
10 Loss of contact despite outreach

183 Included in the primary analysis

\

i

185 Included in the primary analysis

151 Included in restricted analysis
32 Excluded from restricted analysis
26 Missed 12-mo visit
5 Initiated prohibited antihyperglycemic

1 Initiated both antihyperglycemic and
steroid medications

Y

149 Included in restricted analysis
36 Excluded from restricted analysis
29 Missed 12-mo visit
3 Initiated prohibited weight loss medication
3 Initiated prohibited antihyperglycemic
1 Initiated prohibited steroid medication




Study Participants

Sex Distribution Race Ethnicity

Hispanic

Female

Median Age and Interquartile Range

Other
e
40 45 50 55 60 65 70 75 Black Non-Hispanic
| Age (years) |
B Interquartile Range (50-65 yrs) @ Median Age (58 yrs) Weight Status - Baseline Lifestyle
Obesit
esity ool
@ 67%
-
S 60f
o
g
w 407
o 32%
X
Overweight 207
0

Met PA guideline Poor diet quality



Figure 2. Forest Plot of Binary Outcome Differences

Qutcome

No. of participants/total No. (%)

Risk difference
(1-sided 95% CI),

Al-led DPP

Primary analysis®
Primary outcome at 12 mo

Elements of composite primary analysisP
>5% Weight loss

>4% Weight loss and 150 min of physical activity/wk
Reduction in HbA,. 20.2 percentage points®

Human-led DPP percentage points
58/183 (31.7) 59/185(31.9) -0.2 (-8.2)
31/183 (16.9) 37/185(20.0) -3.1(-9.7)
23/183(12.6) 23/185(12.4) 0.1 (-5.5)

35/130(26.9) 35/130(26.9) 0(-9.1)

Al-led | Al-led DPP
DPP inferior | noninferior

-20 -15 -10 -5
Risk difference (1-sided 95% ClI),
percentage points

FINDINGS

Participants achieving the composite primary outcome

Al-led DPP group Human-led DPP group
58 of 183 participants 59 of 185 participants

31.7% 31.9%

Al-led DPP was noninferior (noninferiority
margin, 15%) to a human-led DPP:

Risk difference, =0.2% (1-sided 95% cI, -8.2%)




Figure 3. Percent Weight Change, HbA,_ Change, and Physical Activity at 12 Months

E Change in weight at 12 mo
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|E| Weekly physical activity over 12 mo
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Results

Outcome vs. Engagement by Group

Figure 4. Outcome Achievement at Varying Levels of Engagement by Group

[A] Al-led DPP (n=183) Human-led DPP (n=185)

Referred, Initiated, Total by outcome Referred, Initiated, Total by outcome
not not Completed achievement not not Completed achievement
initiated completed P status initiated completed P status
Did not achieve 9 42 74 125 Did not achieve 23 43 60 126
outcome outcome
Achieved 3 13 43 58 Achieved 9 17 33 59
outcome outcome
szl 12 54 117 183 Ua £y 32 60 93 185
engagement level engagement level

Matrix plots illustrating the distribution of participants by program engagement
level and 12-month outcome. Between-group engagement categories are based
on discrete program milestones and exposure to the program and may not fully
correspond to equivalent levels of intensity or effort. A, In the Al-led DPP,
outcome achievement was observed in 25% of those referred but did not

Among those who achieved the outcome, 5% were referred but did not initiate,

21% initiated but did not complete, and 74% completed. B, In the human-led
DPP, outcome achievement was observed in 28% of those referred but did not
initiate, 28% who initiated but did not complete, and 35% who completed.
Among those who achieved the outcome, 15% were referred but did not

initiate, 22% who initiated but did not complete, and 37% who completed.

initiate, 29% initiated but did not complete, and 56% completed.

Initiated

Initiated, not completed

Completed

0.0%

20.0%

» Human-led DPP mAl-led DPP

32.4%

29.5%

40.0%

60.0%

63.9%

80.0%

93.4%

100.0%



Main Findings

* Al-driven DPP delivered without
human intervention was non-inferior

to traditional human coach-based
DPP

* First RCT comparing fully automated
vs human DPP

* Adds to limited evidence evaluating
Al interventions against established
standards in medicine




Adequacy of control group
Paralleled the Real-World Community DPPs

> 5% Weight Loss at 12 Mo:

20% Primary Analysis

22 1% Completers

!",_ > v :: ....- |
‘Within Expected Range for Community DPPs:

13.5% to 35.5%

CDC Delivered via |
with Full Recognition Status -

(%' Supports adequacy of human DPP as an active, real-world effectiveness control.



Real-world delivery
Embedded within CDC-

recognized programes.

Noninferiority
framework

Reduce sample size and timeline.

timeline.

Pragmatic Tnal Design Features

&

Study team as proxy
PCP

Utilizing the study team to act
as a surrogate Primary Care

Provider.

Intentional delay of Al
kit deployment

Strategically delaying the
introduction of Al kits.

Remote low-burden
data collection

Employing methods like

actigraphy with remote upload and
and automated

surveys.

Pausing
randomization

Temporarily halting

randomization to ensure
comparability across groups.
Balancing effectiveness /

-
f.l'ﬁ*ﬁ'

Surrogate primary
outcome

Aligned with existing policy for
relevance.

COVID19
adaptations

Incorporating home visits and
Point-of-Care AICNow+
testing.




Strengths

- \ -
.

L1
<@ 9

Randomized Criterion- High Objective Pragmatic
design standard retention physical approach to
active control activity DPP delivery

assessment



Limitations

Not masked  Surrogate Human DPP Impact of Study visits
outcomes delivery may have app updates  + actigraphy
varied

1 2 13 & 17 12

Referrals not COVID-19 impact Missing 12-month

_— .

from PCP on in-person DPP data Motivated
and active participants



Acceptability

Al vs. Human DPP

Overall Acceptability

Satisfaction and Endorsement
Engagement and Perceived Effort
Perceived Behavioral Impact

Ease of Use and Integration

Design Navigation and Visual Appeal

Information Credibility and Relevance

Neutral

3.0 3.5 4.0 4.5
Mean Survey Score

5.0



Preference
Al vs. Human DPP

Bl Preference Concordant with Assigned Intervention
Il Preference Discordant with Assigned Intervention

100
N
'E' 75
A=
_CJ
£ 50
(4
o
(@)
X 25
O

Human Al



to scale

Abili

High scale, Low Trust

Low scale, Low Trust

High Scale, High Trust

LLM-enabled
DPP?

Sweetch Al-DPP

Early digital DPPs

Distance
learning DPP

» @ §» In-person DPP

Low scale, High Trust

Trust



Future Directions

Research Priorities | Patient Perspectives

e Improve accceptability of Al . @ Address concerns
| about trust and reliiality

e ldentify essential coaching .
components |  Preserve human connection
| in digital care

@ Evaluate complementary Al +
human models




Sweetch 2.0 (LLM-enabled)

The Sweetch D.R.E.A.M.©® Framework

A psychologically-grounded Al model for self-motivated transformation

Reflection
Daily resolution Building awareness through assisted
Setting personal daily resolutions ﬁfrt reflection

triggered by one’s CGM data
Emotional Acceptance

The DREAM
Daily Cycle @ Reframing and manage resistance and
D:@ setbacks as learning
Motivation formation
Connecting positive experiences
ﬁ Action

to agency and transformation
Achieving small personal wins



Motivational
Interviewing

Relational Agent
Model

& Q

| really feel like | failed myself today
by eating this cake at work

Sweetch

When you say you ‘failed,’ what might be another
way to see that experience?

Can’t think of anything

Sweetch

Maybe we can say that it's ok to struggle and that
this one time doesn’t define your progress? |
mean, yesterday you crushed your 1 snack a day
resolution.

| guess that's a better way to look at
things. tnx. it makes me feel better

Sweetch

Did you log the cake? | recall you said before that
logging your meals helps you feel accountable.

| did not. Guess | felt ashamed

Sweetch

Feeling like that is very natural. Maybe use it as a
learning experience? What small step can you do
today to lift you up?

Self-Compassion
Framework

Acceptance &
Commitment
Therapy



Emotional
memory

Data visualization

Adaptive insights
(“Aha” moments)

Sweetch

Do you recall that last week you told me your son
told you that you seem more lively and energized?

Sure | do. It was so great to hear

Sweetch

Well, now we have some proof. Look at this

Steps

14650...  3430...

You exceeded your goal for 3 days straight!!!

Wow, | thought as much, but wasn’t

sure. This is so good to see.

Biometric
feedback

Micro-reinforcement



Conclusions

°* Prevention remains an implementation challenge, not an efficacy
problem.

* High prevalence; low reach and retention
* Need scalable models
* Al-driven DPP:
* Comparable outcomes
* Adequate engagement

* |ower stated preference vs human coaching
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