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The History of Wearable Technology

1955 1961 1975-1977 2015 2025+

Sony iconic 1955
TR-55 transistor

radio

Foundation of
miniaturised
electronics

Roulette-predicting
computer hidden in a

shoe by MIT

From bulky and
task-specific to

digital timekeeping,
health tracking tool

HP-01: the first
wearable "smart"

device

Onboard memory
and an LED display

to calculate time
and distance, store

data

Original 2015
Apple Watch

Force touch;
Taptic Engine;

Communication

611.5M+
wearable

devices shipped
globally per

year



Rock Health 2025
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46%46%46%46% 83%83%83%83% 59%59%59%59%2.2%2.2%2.2%2.2%
wear their devices
more than 5  days

a week

of Americans own
a wearable device

have actively
discussed

wearable data
with a healthcare

provider

The total wearable
device shipments
are projected to

grow 2.2% in 2026
(93% smartwatch, 18%

ring) (59% wear them nearly
always)

(30% regularly, another
20% wants to)

Activity
35%

Sleep
26%

HR
21%
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Healthcare is changing Research is changing

Ageing population

Rising long-term
conditions

Sever workforce
shortages

Increasingly
capacity demand

Rise of decentralised
trials

Demand for remote
monitoring

Need for continous
longitudinal data

Pursuit of real-
world evidence



Wearable Device

Digital Biomarker

Smartphone Integration

Remote Monitoring
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An electronic device worn
continuously on the body to

sense, record, process, or
transmit record data.

The hub for connectivity,
patient-reported outcomes,

and passive data relay

Objective, quantifiable
physiological or behavioural

data collected via digital
devices used as an indicator of

biological processes

The clinical or research
framework that utilises these

tools to track patients
outside traditional
healthcare settings

Wearables + Smartphones + Cloud + Analytics = REAL-WORLD EVIDENCE
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Why Now
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NHS Digital Transformation
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Traditional vs Mobile Research
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The Power of Wearable Data
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The Data Flow Pipeline
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The Open-Source RADAR-base platform: A Case Study
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How RADAR works



via 3rd Party Data APIs via Smartphones via Bluetooth SDKs

Apple
SensorKit

via Upload Connector

low level raw data

low level raw
data from

phone sensors

Axivity ax3

...And potentially any non-
integrated data source

CanEdge 2

Fibaro

Designed to support the broadest possible range of data sources

RADAR-base
Passive App

... and hundreds more

NuvoAir 

microphones

... and more

Data source catalog
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aRMT
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pRMT
Collect data from native phone sensors
SDK Plugin architecture for integration of
wearable devices over Bluetooth

e.g. Empatica E4, Faros, etc
Easy onboarding via QR code scanning
Real-time streaming
Customizable plugins per study
Network partition tolerance
Presently Android (alpha on iOS)

Push
data

Phone
Sensors

pRMT

Wearable
Devices

Various questionnaires types
Validated cognitive questionnaires
Speech questionnaires
Integration with phone camera and
speaker
Notifications / Reminders
Tailored based on researchers’
preferences
Tracks engagement
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REST-API Sources: Data Collection from 3  Party Portals rd

e.g. FitBit, Oura
"Pull" data

Device specific
APIs

e.g. Garmin "Push" data

REST Source
Connector

Push
Endpoint

Connector

Passive data collection via wearable devices without Bluetooth SDK
Plugin integrations of 3rd party APIs.

e.g. Fitbit, Oura (Pull) and Garmin (Push)
Easy device authorisation and integration to a study participant via
Authentication Portal
Server-to-Server data transfer
Collect data in vendor-determined latency or retrospectively

Passive data collection via wearable devices without Bluetooth SDK

Wearable
Devices

Vendor
storage

Wearable
Devices

Vendor
storage
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Data harmonization and standardisation in RADAR-base

Open and harmonized data schemas;
Inspired by Open mHealth;

Automatically transformed and structured with
pseudonymised identifiers.

{
  "namespace": "org.radarcns.passive.empatica",
  "type": "record",
  "name": "EmpaticaE4Acceleration",
  "doc": "Data from 3-axis accelerometer sensor with gravitational constant g as unit.",
  "fields": [
    { "name": "time", "type": "double", "doc": "Device timestamp in UTC (s)." },
    { "name": "timeReceived", "type": "double", "doc": "Device receiver timestamp in UTC (s)."
},
    { "name": "x", "type": "float", "doc": "Acceleration in the x-axis (g)." },
    { "name": "y", "type": "float", "doc": "Acceleration in the y-axis (g)." },
    { "name": "z", "type": "float", "doc": "Acceleration in the z-axis (g)." }
  ]
}

{
  "namespace": "org.radarcns.passive.phone",
  "type": "record",
  "name": "PhoneAcceleration",
  "doc": "Data from 3-axis accelerometer sensor with gravitational constant g as unit.",
  "fields": [

{ "name": "time", "type": "double", "doc": "Device timestamp in UTC (s)." },
{ "name": "timeReceived", "type": "double", "doc": "Device receiver timestamp in UTC (s)."

},
{ "name": "x", "type": "float", "doc": "Acceleration in the x-axis (g)." },
{ "name": "y", "type": "float", "doc": "Acceleration in the y-axis (g)." },
{ "name": "z", "type": "float", "doc": "Acceleration in the z-axis (g)." }

  ]
}
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RADAR-Flash: pipeline for real-time data processing, analysis &
intervention

Core Capability
RADAR-Flash moves beyond retrospective analysis to

enable immediate, automated actions based on incoming
streaming data from wearables and smartphones.

Core Capability

Architectural Components
Real-Time Stream Processing: Uses KSQL to run
continuous queries and aggregations on live data
streams.
ML Model Integration: Integrates with MLflow for
model management and real-time inference via
User Defined Functions (UDFs).
Trigger-Action Framework: Connects model
outputs to effectors, like sending a targeted
questionnaire or alert via the AppServer.

Architectural Components
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RADAR-IoT: integration of environmental factors for a holistic
view of Health

Wearable Devices

detect physiological &
behavioural data

(physical activity, stress,
sleep)

IoT Sensors

 integrates data from
various environmental

sensors (air quality,
motion, temperature)

directly into the RADAR-
Base platform

Smartphones

detect behavioural data,
phone usage, and with

the active app,
cognition, mood, and
any questionnaire-led

data

+ + =
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Self Enrolment Portal: From Enrolment to Data in Minutes
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One platform, infinite shapes: aRMT can be tailored



NSHD

1946 birth cohort

ART-CARMA & ART-
Transition

ADHD

RALPMH

 Lung disease

EDIFY

Eating disorders

RADAR-AD

Alzheimer’s Disease

RADAR-CNS

Depression, MS,
Epilepsy

Covid-Collab

Infectious diseaseCONNECT

Psychosis

MOVE migrant study

Infectious disease CONVALESCENCE

Infectious disease

CHDR

Pediatric Asthma, 
Tonsillectomy trials PAPrKA

Knee surgery

Sleep Hygiene

sleep/phone usage

RATE-AF (digoxin trial)

Atrial Fibrillation
TwinsUK, CoTEDS, GLAD

DATAMIND/ UKLLC
pilots COMPASS, PREVENT

Preeclampsia

Aims2TRIALS

AutismmCRAVING

cocaine craving
mySkin

psoriasis treatment

MAAM

ADHD in
perimenopausal

women 

Cohort Studies

Citizen Science Studies

Decentralised Trials

Upcoming Studies

RECURRENT-GB

Glioblastoma

Mental Health Physical Health

Grant Writing Workshop 

One platform, infinite applications: Examples of Use Cases
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Ways to Collaborate with RADAR-base

SaaS

Leveraging academic
partnerships and treating the
deployment of the platform

and the support of the RB
team as SaaS

Consulting

Utilise a fully managed,
enterprise-grae service

Open Source

Deploy the public version
independently 

Grant Collaboration

Submit joint bids with the RB
team
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Devices [if not BYOD]
26.7%

Analytics
20%

Participant
Remuneration

16.7%

Cloud
Infrastructure &

Data Storage
13.3%

Personnel
[engineers,

etc]
13.3%

Hardware
6.7%

Software &
Platform

Licensing [no RB]
3.3%

Budget & Costing
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Budget & Quotation Examples

RADAR-base Project Quotation Scoping RADAR-base AWS Cost Calculator
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What funders want to see
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Innovate UK Funding Example



Technology should solve a
problem, not create one.
Start with the clinical question, then

choose the technology.



Mobile Health Technologies:
From Wearables to Real-World Evidence

Dr Omar Khaled - mHealth Research Sr Product Manager
Dr Giada Brianza - mHealth Research Project Manager

Grant Writing Workshop 


	Mobile Health Technologies: From Wearables to Real-World Evidence
	Grant Writing Workshop

	2.2%
	The total wearable device shipments are projected to grow 2.2% in 2026

	46%
	of Americans own a wearable device

	83%
	wear their devices more than 5  days a week
	HR 21%


	59%
	have actively discussed wearable data with a healthcare provider

	Healthcare is changing
	Ageing population
	Rising long-term conditions
	Sever workforce shortages
	Increasingly capacity demand

	Research is changing
	Rise of decentralised trials
	Demand for remote monitoring
	Need for continous longitudinal data
	Pursuit of real-world evidence
	Wearable Device
	An electronic device worn continuously on the body to sense, record, process, or transmit record data.

	Smartphone Integration
	The hub for connectivity, patient-reported outcomes, and passive data relay

	Remote Monitoring
	The clinical or research framework that utilises these tools to track patients outside traditional healthcare settings

	Digital Biomarker
	Objective, quantifiable physiological or behavioural data collected via digital devices used as an indicator of biological processes


	Wearables + Smartphones + Cloud + Analytics = REAL-WORLD EVIDENCE
	Why Now
	NHS Digital Transformation
	Traditional vs Mobile Research
	The Power of Wearable Data
	The Data Flow Pipeline
	The Open-Source RADAR-base platform: A Case Study
	How RADAR works
	Grant Writing Workshop

	aRMT
	pRMT
	Various questionnaires types
	Validated cognitive questionnaires
	Speech questionnaires
	Integration with phone camera and speaker
	Notifications / Reminders
	Tailored based on researchers’ preferences
	Tracks engagement
	Collect data from native phone sensors
	SDK Plugin architecture for integration of wearable devices over Bluetooth
	e.g. Empatica E4, Faros, etc
	Easy onboarding via QR code scanning
	Real-time streaming
	Customizable plugins per study
	Network partition tolerance
	Presently Android (alpha on iOS)
	Grant Writing Workshop

	RADAR-IoT: integration of environmental factors for a holistic view of Health
	Smartphones
	Wearable Devices
	IoT Sensors

	Budget & Costing
	Budget & Quotation Examples
	Innovate UK Funding Example
	Technology should solve a problem, not create one.
	Mobile Health Technologies: From Wearables to Real-World Evidence

