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● Today’s session is being recorded

● To ask a question for discussion during Q&A, please:

○ Either ‘raise your hand’ in the participant window and 
moderator will unmute you to ask your question live, or

○ Type your question into the chat box

● Slides and recording will be available after today’s session on 
DiMe’s website.

But first, housekeeping

DiMe Virtual Journal Club 2

https://dimesociety.org/communication-education/dime-virtual-journal-club/
https://dimesociety.org/communication-education/dime-virtual-journal-club/


3Source: 1. NPJ Digital Medicine (s41746-020-0260-4) 2. V3+ framework

V3   is a modular evaluation process

Verification

Technical specification

Clinical utility

Usability 
validation

Analytical 
validation

Clinical 
validation

Changes to 
hardware/firmware?

Evaluate and demonstrate the performance of 
a sensor within a sensor-based DHT (sDHT)

Changes to software 
that change algorithm?

Evaluate if an algorithm measures, detects, or 
predicts a physiological or behavioral measure

Expansion to a new 
patient population?

Evaluate if an sDHT acceptably identifies, 
measures, or predicts a meaningful clinical, 
biological, physical, functional state or experience 
in the stated context of use

Changes to use 
specification?

Evaluate if an sDHT achieves specified goals 
with ease, efficiency, and user-satisfaction 

https://www.nature.com/articles/s41746-020-0260-4
https://datacc.dimesociety.org/v3/


Source: 1. Project page 2. JMIR (e58956) 4

An evidence-based 
framework for rigorous 
analytical validation 
and selection of 
reference measures for 
both existing and novel 
digital clinical measures

https://datacc.dimesociety.org/validating-novel-digital-clinical-measures/
https://datacc.dimesociety.org/validating-novel-digital-clinical-measures/
https://www.jmir.org/2025/1/e58956
https://datacc.dimesociety.org/validating-novel-digital-clinical-measures/


Ontologies

A core set of digital clinical 
measures applicable to the 
broadest range of therapeutic 
areas, making it easier to pick the 
right measure of physical activity

5Source: Physical Activity

Walking bout at 
specified bout durations

Step count

Walking speed

Time spent in MVPA

Measures of postural sway

https://datacc.dimesociety.org/digital-measures-physical-activity/


Understanding the Central Nervous System 
(CNS) Burden
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Global Impact on Patients 

people affected 
by neurological 
diseases globally1

3 Billion

Sponsor Burden in Alzheimer’s 

$370M

7.9yrs

95%

Average phase III 
AD trial cost2

Average trial 
duration 
for AD DMT trials3 

Failure rate among 
drug candidates for 
AD4

6



Trials Still Lack Patient Centricity 
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30%
Average dropout 
rate across all 
clinical trials1

>66%
of sites fail to 

recruit 
a single patient1

50%
of sites enroll one 
or no patients in 

their studies1

~85% of clinical trials fail to retain 
enough patients1



Innovation Through the Patient Lens
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“Putting the patient first in an open 
and sustained engagement of the 

patient to respectfully and 
compassionately achieve the best 
experience and outcome for that 

person and their family.”

Technologies 
developed with 
patient and site 

needs 
at the forefront

Weaving patient and site-centricity from product to the experience level

 

“If it’s not site-friendly, it can’t be 
patient-friendly - because if it 

doesn’t work for the site, it won’t be 
implemented as envisioned for the 

patient.”
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Analytical Validation

16 persons with multiple sclerosis 
(PwMS) performed a two-minute 
standing balance assessment on a 
force plate.

Chest located sensor offers similar 
relationships to force plate as 
previously used and validated 
sacrum sensor. 
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Individualized Distributions

N = 39 PwMS

21:18 Faller:Non-Faller

12:27 Male:Female

51 ± 12 y/o

Two minute standing task

Clinical assessment: EDSS 

PRO: ABC, MSWS-12, MFIS
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Sway distributions increase strength 
of relationships to clinical outcomes 
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Sway distributions 
increase strength 
of relations to PROs
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IEEE EMBC 2025 - Proceedings not yet published online



Methods
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Ref: Soltani et al. Algorithms for Walking Speed Estimation Using a Lower-Back-Worn Inertial Sensor: A Cross-Validation on Speed Ranges.  2021

N = 10 Healthy Older Adults N = 4 Persons with Huntington’s Disease

Participants wore multiple Biostamp 
Sensors (including chest)

VICON Motion Capture used for ground 
truth

Participants completed nine ~20foot 
walks

Filtering and wavelet analysis to find 
stride events



Methods
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[1]: Soltani et al. Algorithms for Walking Speed Estimation Using a Lower-Back-Worn Inertial Sensor: A Cross-Validation on Speed Ranges.  2021

● Acceleration calibrated to standing trial

○ Auto-calibration developed and leveraged 
for use in practice. 

● Magnitude heavily filtered using altered ‘peak 
enhancement technique’  [1]

● Inspection of initial wavelet transform revealed 
heel contact events occured at zero-crossing 
and foot-off events occurred at signal valley. 

● Optimization of wave and scale found with a grid 
search

● Right and Left stride segmented by 
medial-lateral acceleration



Analytical Validation and Comparison
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● Stride event information 
identified from 126 walks using 
VICON Motion Capture.

● Computation of stride time, 
stance time, % stance phase, 
and double support time. 

● Comparison to Chest-scikit 
digital health (SKDH) performed 
with optimal parameters.

● Our proposed method vastly 
outperforms SKDH when 
considering the full set of walks.



Stride Length

© Dassault Systèmes | Confidential Information | 2025 18

● Deep learning model utilizes pretraining 
and transfer learning to find adequate 
performance from chest sensor. 

● Stride length estimation models from 
chest

○ Inverted Pendulum: error = 0.13 m

○ Deep learning model: error = 0.11 m

● DL model offers lower patient and site 
burden due to lack of patient specific 
measurements at the expense of 
additional computation. 
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Passive Sway Analysis

N = 33 PwMS

16:17 Faller:Non-Faller

10:23 Male:Female

50 ± 12 y/o

48hr passive sensor wear 

Clinical assessment: EDSS 

PRO: ABC, MSWS-12, MFIS
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Unique subsets 
of data exist in 
free-living sway
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Clusters demonstrate radically 
different relationships
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Developing high-resolution, sensor-generated core 
digital measures that provide objective, scalable 
endpoints for common mental health disorders

Join us in transforming mental 
health research and care

Visit the project page

https://datacc.dimesociety.org/assessing-mental-health-treatment-effects/
https://datacc.dimesociety.org/assessing-mental-health-treatment-effects/
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