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Recognition

Tier Level Definition

Key Requirements

Pending Initial recognition upon
application approval.

- Submit a complete application to dprp.cdc.gov
- Commit to delivering a yearlong program that follows a CDC-approved curriculum

Preliminary Awarded for initial success in engaging
participants and delivering
the program.

Full Advanced recognition for

demonstrating program quality,
retention, and measurable outcomes.

Full Plus The highest level of recognition,
reflecting exceptional participant
retention and program quality.

- Meet all Pending requirements
- Submit data from =5 participants who attended >8 sessions within a 12-18-month evaluation period

- Meet all Preliminary requirements
- Retain 230% of participants as “completers” (defined as participants with =8 sessions attended and
enrolled in 29 months)
- 260% of completers achieve one of:
« 25% weight loss
« 24% weight loss + 150 min/week activity (8 sessions)
« >4% weight loss + attendance at 17 sessions
« 20.2% A1C reduction
- 235% of completers qualify via blood test or GDM history

Meet all Full recognition requirements
- Retain participants at:
+ 50% retention at start of month 4
+ 40% retention at start of month 7
« 30% retention at start of month 10

CDC, Centers for Disease Control and Prevention; dDPP, digital Diabetes Prevention Program; DPRP, Diabetes Prevention Recognition Program; A1C, glycated hemoglobin; GDM, gestational

diabetes mellitus.
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Retrieve a training dataset of historical biological data and patient
data for a population of patients
710

Train baseline metabolic state model using the population-level
training data
120

Generate a training dataset of biological data and patient data for
a particular patient
30

Train a personalized model to output a patient-specific response
using the patient-specific training dataset
740

Input biological data and patient data recorded for the particular

patient during a current period of time to the trained personalized

model to output a representation of the patient’'s metabolic state
750
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Predictor features: We included the following features in our predictor:

Demographic Activity level

information

i = olEps Sleep dat
. Bf\J/II + Active Minutes geRlte
« Gender » sedentary Minutes

Blood test data
« HbA1c

(G Food nutrition data Recent glucose

features

Medications Time of day variable
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Recommendation
= arg min_food(PPGR _ predicted + A1

. Nutrient Variability + A2 - Patient Preferences)
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CGM, BP, Ketone, Body
Scale, Activity Tracker

Blood glucose, blood pressure, blood ketone,
Weight, Body fat %, Visceral fat %, Bone mass %,
Body water %, Muscle %, BMR, Protein, Lean
body weight, Muscle mass, active minutes,
Resting heart rate, heart rate variability, steps,
sleep time, sleep stages, etc.

Diabetic Profile: HbATc, Insulin (Fasting), Fasting
Blood sugar, C-Peptide. Kidney Profile: Uric Acid,
BUN, Serum Creatinine, Urea, Sodium, Calcium,
Magnesium, Potassium, Chiorides. Liver Profile:
AST, ALT, ALP, Bilirubin - Direct, Bilirubin - Indirect,
Bilirubin - Total, GGT, Total Protein, Albumin,
Globulin. Lipid Profile: Total Cholesterol, HDL, LDL,
Triglycerides, Non-HDL Cholesterol, VLDL. Cardiac
Risk Markers: ApoA1, ApoB, hs-CRP. Hormones:
TSH, Testosterone

Symptoms - ired, blurry, numbness, excess
urination, headache, etc

Meds consumed - compound, dosage

Likes, Dislikes - food, routines, coaching, Food
log - meals consumed, actions completion,
health goals

Member

Sensor data
Blood data
Food data

Preference data

precision Nutrition
precision Activity
precision Sleep
precision Breathing PhvsicianCEed
precision Medicine

Twin Platform

Member’s
Whole Body
Digital Twin

Macro, Micro, Biota
87 Nutrient Elements
100,000+ Common Foods

Macro: net carb, fiber, fructose, glucose, protein,
hisdine, isoleucine, lysine, threonine, tryptophan,
valine, methionine, mufa, pufa, omega-3, omega-6,
omega-9, trans fat, cholesterol, Micro: sodium,
potassium, magnesium, zinc, calcium, zinc, biotin,
iron, manganese, vitamins, etc.

FDA DataBase

Conditions, contra-indications,
dosage limits, side-effects, transition
meds

Syntax of sleep;duration,
stages, debt, RHR/SHR, disruptions,
variability

Steps, muscle metabolism, cardio,
periodicity, active minutes

Meditative breathing, baseline breathing,
breathing rate, periodicity
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Recent pandemic has increased my awareness of
exposure to infectious diseases when performing
tasks such as blood sugar monitoring?

Finger prick blood glucose monitoring is
inconvenient?

Finger prick blood glucose monitoring is time
consuming and prevents me doing other tasks?

Cross infection prevention measures on the ward
are sufficient regarding finger prick bedside
glucose monitoring'?

How probable do you think it is that cross
contamination occurs when using finger prick
glucose monitoring on in-patients?

Do you feel flash glucose monitoring would reduce
the risks of cross contamination compared to
finger prick glucose monitoring?

Do you feel flash glucose monitoring would be more
efficient and save nursing time?

1 would prefer the option to be able to use flash
glucose monitoring instead of finger prick
monitoring for appropriate patients in the

inpatient environment?
If you have the choice, would you use flash

glucose monitoring more regularly than finger
prick glucose monitoring?

Overall satisfaction with Libre style for overall
use

Satisfaction with Libre style processing time
compared to Capillary blood glucose machine

Satisfaction with ease of use of free style libre
compared to Capillary blood glucose machine

Using finger prick glucose monitoring is easier to
use than flash glucose monitoring?

o

Likert Scale Responses for Questionnaire (Agree to Disagree)

5 10 15
Number of Responses

25

Strongly Agree
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Neutral

Disagree
Strongly Disagree
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Participants Approached (n = 42)

/ Eligible and Consented (n = 25)

Excluded (n = 17) - Aged >18 years
- Unable to take time off work (n = 10) - Nurses or allied HCPs
- Did not attend session (n = 2) - Proficient in glucose monitoring
- Unwilling to train with device (n = 5) - Willing to train

- Gave informed consent

Final Sample Included in Analysis (n = 25)
- Completed all study procedures
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Identification of studies via database= 3832

Database
Medline/PubMed=2724 Fecords after duplication
Embaze=230 removed (n=2737)

Web of science=117
SCOPUS=T32

E
3
£
£

Fecords screed Fecords excluded by
_ unrelated article by title

Eecords excluded;

Feports sought for Mot in line with the research

rescreemng (n=430) objective of the reviewer
(n=364)

Eeports assessed for Full text article excluded with reason:
eligimlity (n=66)
By abstract=43

Outcome not reported=5

13 studies included for
meta-analysis and
systemic review Defect in full report=2

Inadequate sample s1ze= 2

Included
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Proportion Weight
Author and Year with 95% ClI (%)

Conway et al., 2016 —— 0.71[0.64, 0.79] 7.55
Trawley et al., 2016 0.20[0.17, 0.24] 7.86
Trawley et al., 2017 0.16 [ 0.14, 0.18] 7.95
Boyle et al., 2017 0.23[0.17, 0.30] 7.64
Dobson et al., 2017 0.33[0.24, 0.42] 7.42
Adu et al., 2018 0.49[0.42, 0.55] 7.63
Stockman et al., 2019 0.20[0.13, 0.26] 7.66
Zhang et al., 2019 0.47[0.42, 0.52] 7.78
Rangraz et al., 2020 0.54[10.47, 0.61] 7.56
Stihmann et al., 2020 0.36 [ 0.31, 0.40] 7.83
Mehbodniya et al., 2021 0.34[0.28, 0.41] 7.64
Nozha et al., 2022 0.20[0.15, 0.24] 7.82
Inagaki et al., 2023 0.38[0.31, 0.45] 7.64

Overall 0.35[0.26, 0.44]
Heterogeneity: 1° = 0.03, I° = 97.74%, P=0.00

Note: Random-effects REML model
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Quality of domain Author and year

Conway Trawley Inagaki Rangraz Trawley Stuhmann Mehbodniya ~ Stockman

etal, etal, etal, etal, etal, etal, etal, etal,

2016 ( ) 2017 2023 2020 2016 2020 ( ) 2021 ( ) 2019 ( )

(42) (43) (15) 18}

Q1. Was the sample frame ¥ ¥ Y Y Y ¥ ¥ ¥ ¥ Y ¥ ¥ ¥
appropriate to address the
target population?
Q2. Were study participants Y Y NA B¢ ¥ # ¥ ¥ ¥ ¥ ¥ ¥ ¥
sampled appropriately?
Q3. Was the sample Y ¥ N Y Y ¥ ¥ ¥ ¥ Y ¥ Y Y
size adequate?
Q4. Were the study subjects Y b Y ¥ Y ¥ ¥ ¥ Y Y Y ¥ Y
and the setting described
in detail?
Q5. Was the data analysis ¥ Y N NA Y Y ¥ Y ¥ b Y ¥ 2

conducted with sufficient
coverage of the
identified sample?

Q6. Were valid methods used | NA Y Y ¥ Y Y Y N Y Y b 4 N N
for the identification of
the condition?

Q7. Was the condition Y Y Y Y Y Y : S NA Y NA Y Y N
measured in a standard,

reliable way for

all participants?

Q8. Was there an appropriate Y Y ¥ ¢ ¥ X ¥ 24 ¥ ¥ Y Y ¥
statistical analysis?

Q9. Was the response rate NA N ¥ Y NA Y Y N ¥ ¥ Y ¥ Y
adequate, and if not, was the

low response rate

managed appropriately

Total score out of 9 7 8 6 8 8 9 9 6 9 8 9 8 8

NA, Not applicable.
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mHealth app use Number Pooled 95%Cl

of studies prevalence
Current users 13 L o3s ‘ 0.26-0.44 97.74% 0.00
Interest to use 3 057 \ 0.46-0.68 83.91% 0.00
Not belief in mHealth 3 039 | 034043 68.25% 0.08

application use
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Sub-group Analysis

Continent

Europe

Australia

Asia

Middle East

USA

Australia, Europe, Asia, and America

Methods of data collection
A web-based

Face to Face

Both

Overall
Heterogeneity: T = 0.03, I° =97.74%, p=0.00

Note= Random-effects REML model

Proportion
with 95% CI

0.41[0.20, 0.61]
0.18 [0.13, 0.22]
0.40[0.33, 0.47]
0.37[0.03, 0.70]
0.20[0.13, 0.26]
0.49[0.42, 0.55]

0.35[0.21, 0.48]
0.41[0.29, 0.53]

0.28[0.18, 0.37]

0.35[0.26, 0.44]

p-value

0.000
0.000
0.000
0.033
0.000
0.000

0.000
0.000

0.000

0.000
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1= Data Study Country Qutcomes Prevalence Response

author collection  population rate
and year Methods

Conway Web-based DM Scotland <and > The owner can use their mobile 142 79(54.9%)
etal, or online 50 yrs. device to choose the mHealth
2016 (11) application they desire to use.
Trawley online cross- DM Australia 18-75yrs. The app was used to support 1589 252(14.9%)
et al.2017 sectional survey self-management.
(12)
Inagaki Internet- T2D Japan > 18 yrs. “People with diabetes mellitus 208 79(37.9%)
etal, based survey, used healthcare apps.”
2023 (13)
Dobson Online T2D New 16-24yrs Smartphone apps for diabetes 141 38/115 (33%) 82%
etal, Phone Zealand ‘management are helpful for
2017 (14) completing a

paper copy of intelligent mobile

the survey phone owners.
Rangraz Self- T2D Iran 53.18( + They use mobile phones for 176 95/176(54%)
etal, administrated 15.05) yrs. diabetes self-management and
2020 (15) are interested in using apps in

the future.

Boyle et al.,, Red cap DM patients New 50.0 Utilize apps for better diabetes 539 37/158 (19.6%) = 35%
2017 (16) electronic data Zealand (15.7)yrs. self-management.

capture tools

Adu et al,, online survey Both TID Australia, 18-79 yrs. Mobile apps for managing 217 106(48.8%)
2018 (17) and T2D Europe, diabetes

Asia, Common self-management

and techniques for people

America with diabetes.
Trawley online survey TID Australia 10-19 yrs. Utilizing an application for 425 87(21%)
etal, ‘managing diabetes
2016 (18)
Stithmann Interviews T2D Germany 18 to 9lyrs. | Health app user 481 171(41.1%) 481
etal, Determinates of health app use.
2020 (19)
Zhangetal, = Chatusingthe = DM China Mean Diabetic health app user 382 197(51.57%)
2019 (20) Web-based 413 yrs. Factor associated with app use.

survey tool

Mehbodniya | Interview T2D India >18yrs. mHealth app user 200 69(34.5%
etal, user for the future
2021 (21)
Stockman A web- DM, USA >18 yrs. Diabetic health application user | 148 29(19.6%)
et al, 2019 based survey
(22)
Al-Nozha A web- DM Saudi 382+ Awareness of using new 452 312/61(19.5%)
etal, based survey Arabia 124 yrs. technological

2022 (23) Mobile health applications use
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Characteristics Study population

Age (years), mean (SD) 434 (147)
‘Women, n (%) 702 (52.3%)
Body weight (kg) 620 760 (66.0-90.0)
BMI (kg/m’) 589 254 (227-29.)
Insulin sensitivity factor (mmol/L/unit) | 1318 2.1 (1.7-3.0)

10.0 (7.5-13.0)

Insulin-to-carb-ratio (g/unit)

‘Type of rapid-acting-insulin

Apidra, n (%) 21 (1.6%)
Fiasp, n (%) 183 (14.0%)
72 (55%)

Humalog, n (%)
Novorapid, n (%) 1,020 (77.9%)
Other, 7 (%) 14 (11%)
Data on population characteristics are median (IQR) unless otherwise stated.
BMI body tnaes index; SD\, stindard deviation.
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Week 12 Contrast

Outcomes Week 0°

LBGI 1342 0.73 (0.69-0.79) 061 (0.55-0.68) GMR, 0.83 <0.001
HBGI 1342 8.14 (7.72-857) | 7.98 (7.46-8.54) GMR, 098 0547
eAle, mmol/mal 1,069 593 (58.3-604) | 596 (58.4-60.9) GMR, 101 0594

Data are geometric mean (95%CI) and geometric mean ratios for the contrast between the two time points.
BMI, body mass index; SD, standard deviation, eAlc, estimated Alc; GMR, geometric mean ratio; HBGI, high blood glucose index; LBGI, low blood glucose index.

*Week 0 covers the first week of using the Hedia Diabetes Assistant.
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MARD (Total)

MARD < 5.6 mmol/L (<100 mg/dL) ‘ 5.05%
MARD = 5.6 mmol/L (2100 mg/dL) ‘ 3.65%
MARD = 10.0 mmol/L (=180 mg/dL) ‘ 3.37%

S onyx resulted in an overall MARD of 4.15%.

For glucose <5.6 mmol/L (<100 mg/dL) a MARD of 5.05% has been achieved.
For glucose =5.6 mmol/L (=100 mg/dL), a MARD of 3.65% has been obtained.
For glucose >10.0 mmol/L (2180 mg/dL), a MARD of 3.37% has been obtained.
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Total DPPs in CDC DPRP Registry (n=1505)

{

Excluded from Review:

Online Non-Live DPPs (n=97) Combination with an Online Component (n=48)
Details extracted from CDC DPRP Registry and Finda ——» Distance Learning (live) (n=203)
Program tool In Person (n=795)

In-Person with a Distance Learning Component (n=362)

[l

Excluded from Deep Dive:
dDPPs without an identifiable website (n=23)
dDPPs Eligible for Deep Dive (n=29) dDPP no longer in service (n=1)

Details extracted from company websites dDPPs with websites that lacked sufficient

program-specific information and/or did not provide clear
evidence of being a non-live digital DPP (n=44)
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Glucose concentration <5.6 mmol/L (< 100 mg/dL)

within £0.3 mmol/L (+ 5 mg/dL) within £0.6 mmol/L (+ 10 mg/dL) within +£0.8 mmol/L (+ 15 mg/dL)
144/180 (80.0%) 173/180 (96.1%) 179/180 (99.4%)
within +5% within +10% within +15%
291/420 (69.3%) 400/420 (95.2%) 419/420 (99.8%)

Total range

within +0.8 mmol/L (+ 15 mg/dL)
or +15%

598/600 (99.7%)





OPS/images/back-cover.jpg
Frontiers in
Endocrinology

Explores the endocrine system to find new.
therapies for key health issues

The second most-cited endocrinology and
metabolism journal, which advances our
understanding of the endocrine system. It
uncovers new therapies for prevalent health issues
such as obesity, diabetes, reproduction, and aging

Discover the latest
Research Topics

Endocrinology

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausanne, Switzerland.
fontersinorg

Contactus

+41(00215101700
fontersin ro/about/contact






OPS/images/fdgth-07-1430744/crossmark.jpg
(®) Check for updates.





OPS/images/fdgth-07-1430744/fdgth-07-1430744-g001.jpg
New users between Jan. 2019 and
Dec 2021
(n=7,676)

Not d for eligibility

|- bid not give research consent (n = 2,544)

Assessed for eligibility
(n=5132)

Not eligible
[ Did not have at least 5 logs the 1st week (n = 3,507)
I Not type 1 diabetes (n = 112)

Total included
(n=1,342)

[ Under 18 years of age (n = 10)
|- Did not have at least 1 glucose, carbohydrate and
linsulin log (n = 161)

Y
Data for analysis

-LBGI (n = 1,342)
-HBGI (n = 1,342)
-eAlc (n=924)






OPS/images/fcdhc.2025.1517161/table2.jpg
Comparison

p-value
(log-
transformed)
Apply sensor (A- 85 2441 44 033 65 14.64 415 0233 0.04
total time)
Glucose reading via 3154 1357 337 0.402 20.83 476 3.01 0273 0.014

sensor (B-Total time)

Finger-prick glucose 129.46 3117 4.83 0.263 136.5 43.61 4.88 0.283 0.696
reading (C-Total time)

Mean times (in seconds), standard deviations (SD), and log-transformed values are shown. Comparisons were performed using independent sample T-tests.
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Process Std. Log Log Log Log p-value

Deviation Mean SD Diff Mean Diff SD (log-transformed)

1 A- Consent 1052 | 25 4.593 227 0.412 0.25 0434 0.008
1 C- Consent 836 25 4.471 2.02 0.44
2| A- 5152 | 25 17.333 3.89 0.344 -0.42 0.378  <.001
Sensor
application
2 C- Set-up 7832 | 25 27.849 4.31 0.335
3 A 13.36 | 25 4339 2.54 0.314 -0.89 0477 = <.001

Sensor activation

3 C- Glucose value 354 | 25 21.366 3.43 0.505
4 A- Total time 754 | 25 22364 4.28 0.309 -0.58 0.267  <.001
4 C- Total time 132.84 | 25 37.018 4.85 0.268
5  B- Consent 78 | 25 434 1.95 0.452 -0.08 04 0352
5 C- Consent 836 | 25 4.471 2.02 0.44
6 B- Set-up 7.28 | 25 3.974 1.84 0.58 -2.46 0.583  <.001
6 C- Set-up 7832 | 25 27.849 4.31 0.335
7 B- Glucose value 508 25 3.278 144 0.628 -1.99 0.841  <.001
7 C- Glucose value 354 | 25 21.366 343 0.505
8  B- Total time 264 25 11.504 32 0.388 -1.66 0384  <.001
8  C- Total time 13284 | 25 37.018 4.85 0.268

Each pair compares equivalent procedural steps (e.g. consent, setup, glucose reading, total time). Times are reported as mean and standard deviation (seconds), with corresponding log-
transformed values. Mean differences and p-values (paired t-tests) are based on log-transformed data.
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