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DiMe is a global non-profit dedicated to advancing the
ethical, effective, equitable, and safe use of digital
medicine to redefine healthcare and improve lives.

Source: Digital Medicine Society
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BOSTON, May 14, 2019 /PRNewswire/ -- The Digital Medicine Society (DiMe), a

Massachusetts nonprofit corporation with 501(c)(3) application pending, has launched

Source: PR Newswire and STAT 4
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V3+: An extension to the V3
framework to ensure
user-centricity and scalability of
sensor-based digital health
technologies

Source: V3+
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The original V3 framework has become foundational to the evaluation of sensor-based
digital health technologies for technical, scientific, and clinical performance

Our objectives were to build on the success of V3 by adding an evidence-based
component addressing human-centered desigh, human factors, and usability, in order to:

Optimize development and evaluation processes; and

Advance the use of digital measures for clinical, regulatory, and payer
decision-making
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Sensor-based digital health technologies » DiE

@

Sensor-based

Sensors that sample a
physical construct, such as
acceleration, voltage, or light

Algorithm/s convert sensor
data to clinically relevant
measures

[]

Mobile

Tools that are designed to
capture data outside of the
clinic or laboratory setting

Allows for continuous or
highly-frequent data capture

Abbreviated to sDHTs | Also referred to as biometric monitoring technologies

%

Connected

Tools that contain a digital
method of data transfer
from the field to the clinic
or laboratory

Data transfer may be wired
or wireless
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Technical specification

Evaluates and demonstrates the performance of a sensor technology within

Q{f Verification an sDHT, and the sample-level data it generates, against a pre-specified set
of criteria.

A . . . Evaluates the performance of algorithm, and the ability of this component of

a0l Analytical validation the sDHT to measure, detect, or predict physiological or behavioral metrics

Evaluates whether a sDHT acceptably identifies, measure, or predicts a

Clinical validation meaningful clinical, biological, physical, functional state, or experience, in
the stated context of use (which includes a specified population).

Clinical utility
sDHT = Sensor-based digital health technology

Source: NPJ Digital Medicine 9
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The DATAcc by DiMe Library of
Human Factors Resources for

sDHTs compiles and indexes coode
external documents, including V3
regulatory guidance and By e Poiacin
industry standards, focused on prcorpmay SR

human-centered design, human
factors, and usability relevant

to sDHTs Library of Human Factors Resources for Digital
Health Technologies

Source: Library of Human Factors Resources for Digital Health Technologies 10
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Source: Manuscript preprint (currently under peer-review)
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V3" evaluation of digital clinical measures

Technical specification

Verification

Usability
validation

Analytical
validation

Clinical
validation

Clinical utility

Source: 1. NPJ Digital Medicine 2. V3+ framework
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Evaluates and demonstrates the performance of a sensor technology within
an sDHT, and the sample-level data it generates, against a pre-specified set
of criteria

Evaluates whether an sDHT can be used to achieve specified goals with
ease, efficiency, and user-satisfaction

Evaluates the performance of the algorithm, and the ability of this
component of the sDHT to measure, detect, or predict physiological or
behavioral metrics

Evaluates whether an sDHT acceptably identifies, measures, or predicts a
meaningful clinical, biological, physical, functional state, or experience, in the
stated context of use (which includes a specified population)

sDHT = Sensor-based digital health technology

12
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For sDHTs that are under development (pre-market), begin = DATACC

by developing a proposed intended use statement

What does the sDHT do? The intended use statement*, which

Who are the intended users? describes the specific clinical circumstance
Where should the sDHT be used? or purpose for which the sDHT is being
When should the sDHT be used? developed and includes the indications for
How should the sDHT be used? use, guides subsequent activities

/) o ge . Use
Verification - gl specification

Formative v/\
evaluation

Summative
evaluation

Use-related
risk
analysis

Analytical

validation

Clinical
validation

by DI:VLE

*Note: The intended use
statement is a key component of
the labeling of regulated medical
devices. An equivalent statement
should be developed for
non-regulated sDHTSs.

— Directly impacts
--+# Indirectly impacts

~-+» Negatively impacts

- Usability validation
activities

Out of scope

Q Living document

C) Activity

13



For sDHTs that are commercially available (post-market), = DATAcCC
begin by developing a proposed context of use statement , DitE

*Note: The context of use should

The context of use statement* be compared against the original
fully and clearly describes the intended use of the sDHT; this

) gap analysis will guide
way the sDHT is to be used subsequent activities.

and the purpose of the use

What will the sDHT be used for?

Who are the intended population(s) of interest?
Where will the sDHT be used?

When will the sDHT be used?

How will the sDHT be used?

. — Directly impacts
0 -ce . Technical R Use
Verification specification - specification Not applicable

Formative
evaluation

Design
- Usability validation
activities

Use-related
risk Out of scope

analysis

Analytical

validation

Not applicable

Summative
evaluation

Clinical
validation

Q Living document
-,

Activity
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V3" modular evaluation of digital measures

Technical specification

Verification

Usability
validation

Analytical
validation

Clinical
validation

Clinical utility

Source: 1. NPJ Digital Medicine 2. V3+ framework

Changes to
hardware/firmware?

Changes to use
specification?

Changes to software
that change algorithm?

Expansion to a new
patient population?
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Reverification, or

Documentation of back-compatibility

Repeat usability validation, or

Documentation of generalizability

Repeat analytical validation, or

Documentation of back-compatibility

Repeat clinical validation if usability
and analytical validation in new
population is documented, or

Repeat usability and/or analytical
validation in addition to clinical
validation

15


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

V3’ is the first step of a comprehensive evaluation = DATAcc

. w Divji
framework for fit-for-purpose connected sensors
Verification, analytical validation Does the tool measure what it claims to measure?
& clinical validation (V3) Is the measurement appropriate for the target population?

Have human-centered design principles been followed?

Usability validation (V3+) Is the tool easy, efficient, and satisfying to use?

Does the manufacturer build with safety by design?
Is there a Disclosure Policy? Software Bill of Materials?

Who has access to the data and when?

Data rights & governance Is the privacy policy publicly accessible?

What’s the net benefit versus price?
Is cost a one-time or subscription model?

Economic feasibility

Source: 1. NPJ Digital Medicine, 2. NPJ Digital Medicine 3. V3+ framework 16
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V3’ resources to support implementation

Use specification

Quickstart Guide: V3+ Use
Specification

Usability study metrics

At-a-Glance: Selecting
metrics for evaluating
usability validation

Source: V3+ resources, V3+ case studies

Human-centered design

At-a-Glance: Incorporating
human-centered design into
sDHT development

Case studies

DCAARDEX  ActiGraph.
¥ Coveanacinie T e

...and more!
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Use-related risk analysis

Quickstart Guide: V3+
Use-related risk analysis

Engaging the developer

Checklist: Essential Usability
Validation Questions for
sDHT developers

17
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