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Smart Data Research UK

The UK’s National Programme for Smart Data Research

Rushil Ranchod, PhD
Senior Manager: Research Strategy and Impact

‘ Smart
‘ Data UK Research
Research and Innovation







Contact Smart Data Research UK

. rushil.ranchod@esrc.ukri.org

. smartdataresesarch@ukri.org

Smart Data Research UK

www.sdruk.ukri.org




SDR UK is a UKRI infrastructure investment which seeks
to harness the power of digitally derived data to drive
research and innovation for public good

Trust

Provide secure data
access

¢ Build long-term
partnerships with data

owners

¢ Deliver secure, effective
digital research
infrastructure

Safeguard public trust

¢ Demonstrate

responsible research

practices

Champien deliberative
public engagement in
smart data research
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Build capability for Generate social and
cutting-edge research economic benefits
¢ Lead a thriving and ¢ Support research that
skilled interdisciplinary addresses significant social
research community and econemic challenges
¢ Solve methodological ¢ Track and publicise benefits
and technical from smart data research
challenges

»



SDR UK is a UKRI infrastructure investment.
We fund a portfolio of hational data services to enable
better access to smart data

Acquire, steward and enable safe access to smart data for research:
Partnerships with data owners; developing and curating data products; address issues of
representativeness, provenance, bias, licensing; protect sensitive data when making it available

Collaborate to build a user-friendly federation of services and enable cross-domain research:
SDR data will be FAIR; collaboration with other UK data services to standardise and streamline services

Ensure responsible use of data:
Go beyond regulatory compliance to embed ethics and responsibility in all aspect of the data service

Build capability:
Establish CoP; support development of research skills to build user base for smart data

Centres of excellence for smart data research:
Impact-focused research to shift practice, thinking and capacity; bring researchers, policymakers
and other actors together to address critical challenges in the UK
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A network of expert data services, with i

central coordination

Smart Data Research Data Services
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Data Service

Lead Organisations

SDR UK Thematic Pillars

Data sources

Smart Data Donation Service

University of York

Digital Society

Video game (donation)

Geographic Data Service

UCL
University of Liverpool

Productivity and Prosperity

Transport

Web/App and Image, Financidal,

Healthy and Sustainable Places Data
Service (HASP)

University of Leeds

Health and wellbeing
Sustainability

etc)

Mobility, Spatial, Housing
Financial, Food, Health (NHS, Gyms,

Imagery Data Service (Imago)

University of Liverpool
Newcastle University

Sustainability
Productivity and Prosperity
Health and Wellbeing

Satellite, Imagery

Financial Data Service (FinDS)

University of Edinburgh
Smart Data Foundry

Productivity and Prosperity

credit, insurance, etc)

Finance data (current account,

Smart Energy Data Service (SENSE)

University of Oxford
Energy Systems Catapult

Sustainability

data, EV charging, etc.)

Infrastructure data (smart meter




Google

Chuy Chavez
Engineering Manager
Google Takeout & Data Portability
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Google for Health

Dr. Matthew Thompson
Clinical Research Lead
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Session 1: Landscape +
Opportunity



Dr. Matthew Thompson
Clinical Research Lead, Google for Health
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“What would it take to publish 1000 studies
using internet search data?”

GO gle fOI’ Health Google 2025 | Confidential and Propr ietary pg 7



What studies have been published to date?

Systematic review of health research using individual level internet search data.
Thompson M et al. NPJ Digital Medicine under review https://www.researchsquare.com/article/rs-4456499/v1

a 2

studies used internet search data for diagnosis or prognosis research
e Data used
o Anonymous search queries from backend database- Bing (9), Yahoo! (1)
o Consented participants’ searches -Google (?)
o Both Bing and Google (1), not specified (2)
e Most from US, one from UK
e Number of participants 20 to 11,050
e Health conditions
o Mental health (e.g. schizophrenia, suicidality, mood disorders)
o Neurological (e.g. Parkinson’s, ALS, stroke)
o Malignancies (e.g. pancreatic, lung, gyn)

o /
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Google for Health

Notable features of studies using Google Takeout for health research

Populations, settings

e mostly USA studies (one from UK)

e Participants younger, higher risk (perhaps appropriately)
recruited usually from academic centers

e Lessrepresentative of broader / at risk populations

Recruitment

e Surprisingly high consent rates (approx 50%)

e Significant proportions excluded due to lack of Google
account or technical difficulties

e Some (not much) qualitative assessment of privacy/ethical
concerns



Notable features of studies using Google Takeout for health research

Study type/methods

e Consented participants. Search data linked to EHR or surveys
e Small-sized, cohort studies
e Few control populations
o Some compared different time periods for individuals (pre-post)

Predictors used from internet search data

e Temporal: numbers of searches, time of day/week, changes over time
e Linguistic: search terms labelled and aggregated using different
methods: Informal coding, NLP, semantic methods

Analytic issues

Multiple techniques used from more to less complex
Small sample sizes/underpowered

Multiple comparisons

Multiple potential confounders

GO gle fOF Health Google 2025 Confidential and Propr ietary pg .20



The Opportunity



00 Category

Emerging Use Cases

General Population &
Birth Cohorts

Social Sciences &
Mental Health

Google for Health

Disease-Specific &
Aging Cohorts

Retrospective v.
Prospective

Data Integration Pilots

Micro Data Linkages

Google 2025 Confidential and Proprietary pg. 22



\Q_s’ Queen Mary

University of London

Could internet search data support
early cancer detection?

Dr. Garth Funston, PhD

Senior Clinical Lecturer in Primary Care Cancer Research
Wolfson Institute of Population Health
Queen Mary University of London, UK
Email: g.funston@gmul.ac.uk




[ Patient interval: symptom onset - presentation

] Symptom appraisal

[ Information seeking
(E.q. internet

search)

0 Self-manage

[0 Seek support



0 Current evidence ?

PARTIAL ACCESS | Original Contributions | June 07, 2016 X in f & B w ™

Screening for Pancreatic Adenocarcinoma Using Signals
From Web Search Logs: Feasibility Study and Results

Authors: John Paparrizos, MSc, Ryen W. White, PhD B and Eric Horvitz, MD, PhD  AUTHORS INFO & AFFILIATIONS

Brief Report

Evaluation of the Feasibility of Screening Patients for Early Signs
of Lung Carcinoma in Web Search Logs

Ryen W. White, PhD'; Eric Horvitz, MD, PhD!

Research | Open access | Published: 11 March 2024

Using online search activity for earlier detection of
gynaecological malignancy

Jennifer F. Barcroft, Elad Yom-Tov, Vasileios Lampos, Laura Burney Ellis, David Guzman, Victor Ponce-

Lépez, Tom Bourne, Ingemar J. Cox & Srdjan Saso &
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Imperial College
London

Using online search activity for earlier detection of
gynaecological malighancy

Dr. Jen Barcroft MBChB MRCOG, PhD

Clinical Research Fellow
Obstetrics & Gynaecology| Early Detection

Imperial College London




Imperial College BACKGROUND

London

Gynaecological cancer

Ovarian- most lethal (1 in 56)’
Endometrial- most common (1 in 39)?

No screening program in place

Symptom detection Primary care
Patient recognition imaging
Triage by primary care Ultrasound

1. Cancer Research UK. Ovarian Cancer Incidence. Ovarian Cancer Statistics. Available from: https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/ovarian-cancer#theading-Zero
2. Cancer Research UK. Endometrial Cancer incidence. https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/uterine-cancer#heading-Three




Imperial College

London Objectives

1. Evaluate whether online search patterns are different in women
with a benign or malignant diagnosis

2. Can they be used to enable the earlier detection of
Gynaecological cancer?




Imperial College
London

Google takeout pipeline

CREATE A KEW EXPORT
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Imperial College
London

Clinical recruitment

1.

Women (218 years old)
with:

Gynaecological
symptoms referred on
an urgent cancer
pathway to secondary
care
GOOGLE account

12 withdrew from the study

(3.1%}

17 did not track online search
within Google (4.3%)

844 were approached to
participate in the study

652 were cligible to participate in
the study (77.3%)

392 were reeruited (60.1%)

255 were enrolled (65.1%)

235 were included in the analysis

(59.9%)

153 were included in health-
related search cohort {39.0%)

182 women did not meet the
inclusion criteria (22.7%)

260 declined participation
(39.9%)

108 technical issues/did not
generate the Google Takeout
(27.6%)

20 had an empty Google takeaut
file so were excluded (7.8%)

82 did not search for medical
conditions, so were excluded
(34.9%)



Imperial College
London

Uinical Questionnaire (page 1)

Demographics and Medical history

Age | Height | Weight | Ethnicity

Do you have any of the following conditions? If yes, please circle:

Diabetes mellitus Low or High thyroid hormone (hyper/hypothyroidism)

Asthma Autoimmune disorders High blood pressure (hypertension)
Have you been diagnosed with covid-19 infection? (yes/no) If yes, specify the date:

Gynaecological history

When did your periods first start {(Menarche)?

Are you known to have any of the following conditions, if so when were you diagnosed?
Endometriosis | Uterine Fibroids | Palycystic Ovarian Syndrome | Adenomyosis

Have you had any previous pelvic surgery? (please circle ail that apply)

Uterine polyps | Fibroids | OvarianCysts | Endometriosis | Tuhal

Uterine Septum | Hysterectomy (removal womb] | Oophorectomy (remove ovary)

Do you have a history of pelvic infection (i.e., Chlamydia/Gonorrhoea)? (yes/no)

Have you undergone any gynaecological investigations? (yes/no)

Pelvic ultrasound | Endocrine screen | Tumour markers | Diagnostic laparoscopy

Pre-Menopausal:

Do you currently use any contraception or have done in the last year?

Combined pill | Progestogen only pill | Natural cycle | Mirena Coil

Nexplanon | Copper IUD | Condoms

Do you have regular periods? (yes/no)

How long is your usual menstrual cycle (cycle start = first day of period)?

How many days does your period normally last for?

Have your periods currently stopped for more than 6 months (Amenorrhoea)? (yes/no}
Do you have to take time off work or use regular pain killers due to your period? (yes/no)
Have you experienced any of the following symptoms? (please circle all that apply)

Excess hair (face, arms) | Acne | Loss of hair (head)

Fertility

Are you currently wishing to conceive? (yes/no)

Do you have any history of subfertility? {yes/no), if so how long have you been trying to canceive?
Have you undergone fertility treatment previously? (ves/no)

Have you undergone treatment for recurrent miscarriage? (please circle all that apply)
Progesterone | Aspirin | Steroids | Low Molecular Weight Heparin

Have you undergone any complementary therapies (acupuncture, reflexology)?

Has your partner undergone semen analysis? (yes/no)

if yes, was the result: Normai] Abnormal (specify abnormality: .......cc.... & |

Clinical data

Have you experienced the following symptoms in
the last 12 months?

Y/N

When did the
symptoms
start?

How often do you
experience the
symptoms?

(daily, 1-5/week,
fortnightly, monthly)

At their worst, how
severe are your
symptoms?

(1-10 with 10 being the
most severe

Pelvic pain

Bleeding after sexual intercourse

Increased abdominal size (girth)

Abdominal bloating

Appetite loss

Constipation

Diarrhoea

Sudden surge to pass urine (urgency)

Passing urine more frequently (frequency)

Passing urine at night (nocturia)

Weight loss

Weight gain

Feeling full (early satiety)

Reflux

Pain during sex (Dyspareunia)

Change in vaginal discharge

If pre-menopausal, do you experience:

Heavy periods

Bleeding in between periods

Painful periods (dysmenorrhea)

Pain when opening bowels (dyschezia)

If post-menopausal, do you experience:

Bleeding after the menopause




|mperia| College 235 symptomatic women (median age 53, range 20-81)
London

Gynaecological diagnosis
benign n= 174 (74.0%), malignant n=61 (26.0%)

Google Takeout export

i i Clinical Questionnaire
(online search history) Q

Filtered Google Takeout
(24 months) and
pseudo-anonymised

Model
Development

Search terms separated into
Vector Space

health categories

Questionnaire
Categories model model




Online search patterns appear different in
benign and malignant gynaecological conditions

Search terms model

Start time [days] 1.00 « Difference in search terms between
—e—-700 benign and malignant first seen 360
days before GP referral (AUC 0.64)

i -53 0 0.90

-540

-450 0.80
—8— -36( _
——-27( / \g2d 070  Best performing model
—e—-18( ' = (630-60 days) seen 60 days
—e—-90 0.60 in advance of GP referral
o0 (AUC 0.74)

—8—-30

0.50

« Excluding individuals (n=82)

0.40 who did not search for health
terms improved the
L 930 performance of the

-700 -600 -500 -400 -300 -200 -100 0
End time [days]

predictive model (AUC 0.82)
In health search cohort
(n=153)



Imperial College
London

Bing Control population

1.8 million users searched for at least one keyword from the medical

key word list AND made one search query each month between
October 2021-September 2022

 Female and male (anonymous)

* Individuals searched for gynaecological cancer ten or more times
during the data period (Oct 2021-June 2022) or three months after
(July-Sept 2022) were excluded

* Population- searched for terms related to gynaecological cancer,
but assumed not to have an active gynaecological diagnosis




Imperial College
London

Search terms of Bing control group mirrors benign group
* Model (T,=-270and T, =-1)

Teay Bihg BePIEIET) trained on data from all

-2 Malignant (study population) | | participants- benign and
malignant cases) was applied
to search queries made in the
data period (Oct 2021-June
2022) by Bing control group.

* Bing population typically low

L classification scores

S T suggesting the absence of

0 0.2 0.4 0.6 0.8 1

Classification score malignancy

60

O
@
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o

Percent of the population
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Imperial College

Different search patterns in benign and malignant

London gynaecological conditions
Malignant Benign
A B D
0.8 T F , : : ;
Urinary Bleeding Bloating Gastrointestinal
= 0.6
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e 041
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= 0.2
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.§ ' Menopause Other conditions Pain Vagina or pelvic organs
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Days prior to GP presentation

Urinary and Gastrointestinal
(140 days)

Pain and vagina or
pelvic organs (70 days)




Imperial College
London

Summary

G Feasible to use online search data in clinical research

q Online search data may have value in early signals of
disease

Large dataset required to evaluate this association




Dr. Richard Graham

Mental Health | Inclusion
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UNIVERSITY

Leveraging Search Data To
Develop Relevant Mental
Health Support

Smart
‘. Data
" Donation

Service

UK Research
and Innovation

Dr Richard Graham

Consultant Psychiatrist



UK Research
and Innovation

ervice

2007: 25% Adults have a Mental Disorder; 75% of them had no
support

Qualitative Research enriched by Search Research and Social
Listening

Research informed development of an Online Service; Digital
Marketing, led to Relevant, Relatable Supports

Collaboration between Public Health, Clinical, Behavioural
Science and Digital Marketing Professionals; full potential remains
untapped.

Community and faith leaders also key to uptake.
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Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Mobile
Tablet
Tablet

Desktop

Mobile
Mobile
Mobile
Mobile
Mobile

Search Query -
i can t sleep all i think about is horrible things
can t sleep due to cough
cant sleep feel hungry
I cant sleep when i have work
islam reason why i cant sleep
why people cant sleep at night its feel like nigt
can t sleep and not slept
currently 1 am ans i cant sleep
reddit can t sleep
can t eat and can t sleep and have numb hand
cant aleep
when u cant sleep even though you had hypnc
can t sleep waking up because of period cramj
I can t sleep because my mind keeps racing
I m at a sleepover and i can t sleep
can t sleep anxiety stomach
what should u do when u cant sleep
can t sleep test tomorrow
36 weeks pregnant and can t sleep
active brain cant sleep
feeling tired but can t sleep
flu and can t sleep
smoking heroin for 8 months now can t sleep

Query Type
Can't Stop Thinking
Cough
Hungry
Work
Why
Why
Not Slept
Time
Reddit
Symptoms
Can't Sleep
Hypnosis
Period
Mind Racing
Sleepover
Anxiety
What To Do
Exams
Pregnant
Active Brain
Tired But Can't Sleep
Flu
Drugs
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People who
have not
sought
professional
help

People who
have sought
professional
help
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London Major
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Search Research:
Insights and
recommendations

January 2019




Early Detection of Dementia

Professor Charles Marshall

QMUL Centre for Preventive Neurology
Honorary Consultant Neurologist
Barts Health NHS Trust and East London Foundation Trust
NHS London Clinical Director for Dementia

Queen Mary University of London (QMUL)
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Normal

Cognitively normal

Original Investigation
August 2018

Prevalence and Outcomes of Amyloid
Positivity Among Persons Without Dementia
in a Longitudinal, Population-Based Setting

Rosebud O. Roberts, MB, ChB, MS"2; Jeremiah A. Aakre, MPH'; Walter K. Kremers, PhD'; et al

» Author Affiliations | Article Information

IE] Percentage of participants with no cognitive impairment or aMCl without AD
dementia over time

100
. s Amyloid negative
se Amyloid positive
O— 90“‘
<
s
;C? 80+
s
b
= 70-
©~
R=s
Fr—t
s 60+
a
50 : . - .
0 1 2 3 4 5

Time, y
No. at risk (events)
Amyloid positive 520 (0) 481 (15) 420(22) 334(27) 248(34) 193(39)
MCI Dementia Amyloid negative 1110(0) 1048(6) 903(6) 669(6) 418(9) 294(11)
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& DiADEM)))

DIGITAL ASSESSMENT OF AUDITORY PERCEPTION IN DEMENTIA

Bradford District Care
L NHS Foundation Trust
e
NHS .
m P - Cambridgeshire and RO Queen Mafy
Northern Care Alliance e Peterborough U
NHS Group \.-:; Sl NMS Foundation Trust m
- - Barts Health
S Trust
BALT Wl N0
NHS - INHS'|
Gloucestershire Health and Care s Nt sE o !.?n don
NHS Foundation Trust e

North East London

NHS > INHS|
R Somerset \ King’'s College Hospital
NHS Founds Trost ‘ NHS Foundation Trust

m University College London Hospitals
Devon Partnership NM$ Foundation Trust
NHS Trust m
m Oxleas
University I::;'S"P‘;Latﬁ Dorset Health(are Hampshire and R —
Universi Isle of Wight Healthcare
NMS Trust NHS lound.i:! nnnnn 5 PgIMS F d n Trus m

\ South West London and
Livewell St George's Mental Health

NHS Trust

NIHR awards £1.8 million to develop
digital hearing tests for dementia
diagnosis

The NIHR has awarded £1.8 million to fund the DIADEM (Digital
assessment of auditory perception in dementia) project, led by Dr
Charles Marshall of the WIPH Preventive Neurology Unit

Cumulative hazard function by SRT quintile

0.020

0.015

0.010

0.005




nature mental health e

Article https://doi.org/10.1038/s44220-024-00259-5

Early detection of dementia with default-
mode network effective connectivity

Received: 26 October 2023 Sam Ereira®'?, Sheena Waters®', Adeel Razi ® **° & Charles R. Marshall®'®

Accepted: 25 April 2024
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UK UK politics Education Media Society Law Scotland Wales Northern Ireland

Dementia © This article is more than 10 months old

Ten-minute brain scan could detect
dementia early, study suggests

Scan could become routine procedure in memory clinics if

Hannah Devlin Science
correspondent

True positive rate

o

Predicted years until
diagnosis

‘ BOLD

Ao

Effective connectivity

52 AUC =0.82

0 0.2 0.4 0.6 0.8 1
False positive rate

-10 | | Spearman's p = 0.53
P <0.001

-20 -15 =10 -5 0 5
Actual years until diagnosis
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Errors, repetitions, altered use of
language

Opportunities
for search

data Content reflecting the presence of
early non-cognitive symptoms

But then what?...




Session 1: Discussion Prompts

-> What are the most promising health/social -> Why are researchers not using these data
science research questions that can be more extensively?
answered using internet search data?

=> What are the main barriers preventing
researchers from using this data currently?

-> How can internet search data uniquely
contribute to improving health outcomes
compared to other data sources?



Session 1: Summary

Considerations:

Emerging Frontiers: Search data offers unique, real-time insights into health and
social behavior.

Priority Use Cases: Identified key areas like mental health, early cancer detection,
and understanding social dynamics.

Data Portability Role: Discussed how user-controlled data donation can fuel this
research.

Call for Focused Inquiry The ambition to enable "1000 new studies” by 2030
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Session 2: Tools + Data Governance
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Discussion Topics:

e What is available for data portability broadly in the EU and UK,
across various companies.

e (Google’s data portability and API tools: examples of internet search
data

e Ethical, legal and regulatory issues in use of internet search data

GO gle fOI’ Health Google 2025 | Confident ial and Propr ietar y pg.54



Tom Fish

Data Portability
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DATA i#RANSFER INITIATIVE

Tools and frameworks supporting
responsible data use and portability




What is “data portability”?

Data portability

Indirect transfers Direct transfers

Self-serve portals (e.g.

Google Takeout) Manual email requests Banking sector Online platforms

DATA

i INITIATIVE



Direct tfransfers from online platforms: DMA

N Gatekeeper Designations Common features:
" e Frequency: one off or
Gatekeepel Core Platform Service ongoing daily

transfers
e Scope: data
S - Facebook Goodle Pl provided by user Qr
 Apple Instagram Google Shopping generated by their

LlnkEdln ,',\;’"L-; 20N \'(‘ f :7:',{:\‘ o ‘I'ivi-l-
> o App Store BROWSER OPERATING SYSTEM ac . Y-

-
T Booking.com Google Android ¢ DeShnqhonS. Thlrd
ByteDance e :

m Messenger VIDEO SHARING

m Youtube Google Search

Alphabet SOCIAL NETWORK INTERMEDIATION

Google Maps

party services register
separately with each
gatekeeper to gain

APl keys.

iPad0S

Windows PC 0S
. S

DATA

i INITIATIVE



Establishing trust for direct transfers

e Data portability reduces friction

e Guardrails are essential

e Trust managed central in the Open Banking
ecosystem

e But the DMA was silent on frust

DTI’s Trust Registry is in pilot phase, with support
from Google.

DATA

i INITIATIVE



Chuy Chavez
Data Portability & Individual Data
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Google’s Long-standing Commitment to Data Portability

Google is a pioneer in data portability: for over 15 years, it has been providing free tools that allow for easy
user data portability. We have developed user-facing solutions (Google Takeout), developer solutions
(Data Portability API) and are a founding member of DTP enabling service-to-service portability.

»
A 59 products
WUl in Takeout
k o, %k

Data Liberation

dl

Front started °
&, Support for
Y o Y .
‘“"f '__ Takeout launches = “« Exporting "“ Data Transfer
ﬁ; with 5 products to cloud < - Project
(] ? ” 4 [ N )
. ®
announced. !
13 products L. " Portability
. in Takeout >80 products API
in Takeout
e N\

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Takeout gives users meaningful control of their personal data

Google Takeout:

e |Is acentralized portability tool allowing users to export a copy of their data in commonly-used formats

e Supports more than 80 Google product integrations (e.g., Search, Chrome, YouTube)

~Hlao™
® Empowers users to transfer data to: GOOgle B
, Takeout @
O the user’s computer m ¥ PA'
cff A

o cloud storage providers (i.e., Dropbox, OneDrive, Box, and Drive)

® Includes:

o User-generated data (e.g., query, visit data from Search)

o User-provided data (e.g., account and profile information, ratings, reviews, saved links)
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Exporting data via Takeout is intuitive, quick, and easy

e No material delay in responding to users’ requests (95% of exports take < 4 hours)
e Download of 20+ years of Search activity for a frequent user in ~ 7 hours

Select data to include Decide frequency and destination of the export Decide the file formats

¢ Google Takeout

1

Ley

Select data to include 56 of 57 selected

Android device attributes, performance
data, software versions, and account
Identifiers. More info

2 Choose file type, frequency & destination

Delivery method

Send download link via email ~

When your files are ready, you'll get an email with a download link. You'll have one week to

Edit file formats

Drive options

Chonse spenific formats for your shive

B HTML format download your files.
Documents
A document ciented biiMiciozoft Word o
Frequency anothar word @ocessing program
Q Arts & Culture Drawings JPG v
Favorites and galleries you've created
on Google Arts & Culture. @ Export orice Forms XLSX =
An Excel upresduheetReentad by Mictasoft
. Multiple formats 1 eXprt Excel ot ancther sffcoadshieet program

Presentations

G Assistant Notes and Lists O Export every 2 months for 1 year
Notes and lists you have in Google Spreadsheets
Assistant. 6 exparts An Excel spreadahect crestedN
Excel oranothor spreadsheet program
. Multiple formats 1 Uploads Original uploaded format
File type & size Files you heye uploaded 10 Google Oriye
= - Cancel OK
E Blogger g
Your Blogger blogs, including posts, L
3 9 i Zip files can be opened on almost any computer.

Google

pages, comments and videos, as well
as settings and your Blogger profile.

Multiple formats

2G6B -

Exports larger than this size will be split into multiple files
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Customizable experiences

e The Google Takeout user interface supports parameters, so apps can customize the user interface. For example, apps can
select specific products, the destination for cloud exports, and the frequency for scheduled takeouts.

FRESTRANENRENE - Choose file type, frequency &
destination
1 Select data to include 1 of 1 selected
Destination
Products Deselect all THanSTar &
Add to Drive v

{9 My Activity . _ .

Records of your activity data, along with After we finish exporting your copy, we will add your

image and audio attachments. More Info files to Drive and email you a link to their location.

These files will count against your storage gquota.
Learn more about how to locate, access, and share

your data.

» :
1’\\ Show more products ) Frequency

O Export once

B Multiple formats = All activity data inclu¢

Choose file type, frequency &

. 1 export
destination P

@ Export every 2 months for 1 year

Export progress 6 exports
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Users can use Takeout to export data into a dropzone

e Once users select a cloud storage provider as the destination for their exported files, they can easily authorize a 3P to access
the cloud storage and pull the data from the dropzone.

Google Account I o ‘
« Google Takeout

Your account. your data.
Export a copy of content in your Google Account to back it up
or use it with a service outside of Google.

Step Step

2 Share "takeout-20191105T1628047 - [O28 C]
CREATE A NEW EXPORT ( 1 ) ( ) 001.zip"
1 Select data to include 5 of & selocted sionninaloiobiiiianinins
—_— ", _— People with accoss
Products ;
Desslec
W :‘:u Google Fitd g your workouts, sleep dal by met =
Iik it chstan
| rmats mciude
‘& m:: ":‘:6 i Jo0gle Photce !
B Murplo tarmats P tuma includ
Google Takeout Dropzone Share
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The Data Portability API is a powerful developer tool

e Third Parties and developers can leverage the Data Portability API to create innovative products and services with a seamless

user experience.

Google

930 van

G

Signin

Use your Google Aogount. Learn more

Errail o prone

Forgos-amoil?

w0 w4l

G

Share a copy of some
of your data with
Tunery

,. elksa g beckottagmall.oom

You're in control
— Thikis a one-time share requast
& tyouwan toshare s cupy af yaur duta

witn Tunary casi, yoa will nosd t creatd
DN et

LD Tunery will recusst some soeess o
YOUr GoOGRE ACGount
# you olRw pccses Tunery wil réouest 3
SORY OF y oL AEtH 503 MoVE 1810 Yunary

) Your dstawen't be defoted
Goagis wil not deietn any datp trom the
G0TF0 SUTVIERS YOU UBS

Lecen more about shoring o copy of your cata

Whan you continue

1, U celect the dato you want 1o share winh
nme*v
7 Gnogle cremies a copy of your d4is

L Tunery maves the 2opy of your data

% BQURST S T Pours o ding o pusess Sooyh
Wil cened yin g an ers Lol My whnh S0 play
N £ bR (0 (g B T s )

@ *isucortaee s copy af yaur datain
Tuniey, contaet Tunary

Cancel -—

v4n

Important

A Youre sbout o meke
MOGILON 0hYGEE asoat
shirlng your data

QOnce Tunery has acopy of your data,
Tunery is respons hle for managing
and protacting that copy, not Geoala.

Sarm of o 5510 you'ne doked 10 ale
trry e pergoasl O sevgittve, Resliwg
Tuney's Pivacy Palcy soyon
unaesutand Fow yaur data will be usea
and protectod, neluding things ke
whethes yoor datn rmavy be saléf to third
patties Learn mors shout sharing yoor
data

Cancel Lotit

#0

G sign i with Googlw

J

Tunery is requesting some
access to your Goagle
Account

F =bsagp buckettigrai com

Sgloct what Tunary can ascess

D Select all

Mo & copy of your YouTute
= Musa: lilcary. Lisiim muis O

Mawe a copy of your YauTale
= plogatn Lonn mon D

Mave 2 cupy of your YouTabe
o : O
channdd subacrpbans Learn mose

Mave 2 copy of your YouToke
B wchand seach histary Lears D
maore

Moko surg you trust Tungry

When you conbinue, you iy be shanng
=ensilive info Bes Tunery's Privacy Policy

Ta make champen, 9010 yout Googln Ascoimt

Leam hos Google helps you share Sata safely

Concet Continue

Q41
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Data Transfer Project

DTP makes it easier to scale service-to-service portability across the internet

- open to all companies Aboutus
- scalable —
- promotes innovation

The Data Transfer Project was launched in 2018 to create an open-source,

- reciprocal service-to-service data portability platform so that all individuals across the
web could easily move their data between online service providers whenever
they want.

Google B2 Microsoft
The contributors to the Data Transfer Project believe portability and
\ f interoperability are central to innovation. Making it easier for individuals to

choose among services facilitates competition, empowers individuals to try
new services and enables them to choose the offering that best suits their
needs.

Current contributors include:

s
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Google Takeout & APl Comparison

Google Takeout Data Portability API
End user product Developer product
Available to end users Globally Available to end users in EU, UK, and Switzerland

Data available from 80+ product areas including | Data available from 8 product areas including
search activity search activity

Data is provided in machine or human readable Data is provided in machine readable formats
formats

Requires data analysis skills to parse json files Requires data analysis skills to parse json files and
software/app development skills to use API

Google Confidential + Proprietary




Example Search data

[{ N

"header": "Search’,
"title": "Visited Low Back Pain Pictures: Symptoms, Causes, Treatments - WebMD",
"titleUr!":
"https://www.webmd.com/back-pain/ss/slideshow-low-back-pain-overview",
v =7 Takeout "time": "2024-04-30T19:47:30.267Z",
"products": ["Search"],

¢ hi .html
archive_browser.htm "activityControls": ['Web \u0026 App Activity"]

v 7 My Activity 1
v 7 Search "header": "Search",
" MyActivity.json "t!tle": "Searched for lower back pain’, .
"titleUrl"; "https://www.google.com/search?g\uO03dlower+back+pain’,

"time": "2024-04-30T19:46:27.300Z",
"products": ["Search"],
"activityControls": ["Web \u0026 App Activity"]

}]
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When Search data is available in Google Takeout

—

®@ @ ® G Coogle X 4+ v
&« - C /| % google.com C@ Guest)
Only searches when
About” Store Gmail Images 28 @ | !Ogged in are available
in Google Takeout

Searches in omnibox

and google.com are
capture in Google O e
Takeout

Google Search I'm Feeling Lucky
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When Search data is available in Google Takeout

1. | Google Account

©

Home

Personal info

Q, Search Google Account @)

N
A

Data & privacy
[2' Security
2, People & sharing

Google

Payments & subscriptions

About

&

Things you've done and places you've been

Your options for history, ads, and personalization. Rediscover the things you've
searched for, read, and watched, and see the places you've visited.

History settings

Choose whether to save the things you do and places you go to get more relevant results, per-
sonalized maps, recommendations, and more. Location info is saved and used based on your
settings. Learn more @

YO Web & App Activity & on >
©  Timeline @ Paused >
£ YouTube History & oOn >

See and delete your history anytime

[@ My Activity ] [@ Maps Timeline ] LD YouTube watch & search history J
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When Search data is available in Google Takeout

Data available in Google Takeout is independent of:

e Browser (i.e. Chrome, Safari)
e Platform (i.e. Mobile vs Desktop)
e Operating System (i.e. Android, iOS)

However, some browsers use Google Search by default in the omnibox.
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Search Trends and Behavioral Metadata might indicate emerging
health risks before clinical diagnosis
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COLAB: Takeout Search Data

Google for Health

(

& Takeout Search Data Analysis

File Edit View Insert Runtme Tools As Help
<> Code » Rot = Run » Fun @ CopyDrive
.y use rp dataframe(ssearch_data)

us load_Sems Ihtodata_frame pyt -opts
remolveBiniDS query_data month

for month in rp_conts_bymenth

pd_geiff.seart_moutts(i))
eitract month: trom(moth.:iime.dv.1

Search Query Count by Month

125

158 +

100 4

Cnaira Cmigvam

Jen Feb Mar Apr May Jun Ju  Aug Sep Oct
Morith
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COLAB: Takeout Search Data
JSON Loading & Monthly Query Volume

# prompt: using the same dataframe create a distribution graph that shows when the user usually searches for things in
a given day

# Convert the 'time' column to datetime objects if not already done (fao Takeout Search Data Analysis ig Changes will not be saved
df[['time"] = pd.to_datetime(df['time'], format="%Y-%m-%d%H:%M:%S.%f', errors='coer =
COLAB Fijle Edit Insert Runtime Toob Help

# Extract the hour of the day
df[’hour’] = df['time’].dt.hour i= Commands + Code +Text » Runall Copy to Drive

# Group by hour and count the searches

hourly_counts = df.groupby(‘hour')['time'].count() Distribution of Search Queries Throughout the Day

140 4
# Create the distribution plot

plt.figure(figsize=(10, 6))
hourly_counts.plot(kind="'bar') 120 4
plt.xlabel(*Hour of the Day’)

plt.ylabel('Number of Searches')
plt.title('Distribution of Search Queries Throughout the Day") 1001

B

0

plt.xticks(range(24)) # Ensure all 24 hours are shown on the x-axis g
plt.tight_layout() g
plt.show() 2 801
=
®
§ w0
3
=
40 4
//
20 4
5228888888 3 :-82 883¢8¢2¢2283E¢8S
owwomﬂwwhwmmwcggggrmmcgw
Hour of the Day
//
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COLAB: Takeout Search Data
Hourly Query Volume

Distribution of Search Queries Throughout the Day

120+

100+
v
)
S
5 80+
o
w
'
g 60
£
o |
=

40+

20

9 7.5 10.0 12.5 15.0 17.5 20.0 22.5
Hour of the Day

def
" " "Categorizes a search entry as 'Search’ or 'Visit' based on the title." " "
try:

first_word = title.split()[0]
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g Legal and S VY
ethical &

considerations o 24 %
in the use of e’ o ®
Internet search o .« . o*
data. k £5]
12t June 2025 . @ .
@ ! & v

Dr Jessica Bell
Assistant Professor, University of Warwick

Pl, Born in Scotland Data Trust WARWK:K

jessica.bell@warwick.ac.uk THE UNIVERSITY OF WARWICK




Session 2: Discussion Prompts

=> What are the current limitations and -> What governance frameworks need to
capabilities of data portability options in the be in place to ensure responsible use of
EU and UK? donated personal data?

-> How can Google's data portability and API
tools be more effectively used by
researchers?

-> What are the key ethical and legal concerns
associated with using individual internet
search data for research?




Session 2: Summary

Considerations:

Empowering Users: Google Takeout puts data control directly in users' hands.
API Potential: Exploring Google's API tools to facilitate secure research access.
Ethical Bedrock: Privacy, informed consent, and data security are non-negotiable.

Governance Frameworks: The need for robust guidelines for donated personal data.
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Session 3: Data Integration @ Scale
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Smart Community
Data infrastructure for
Donation scaling data access

Service

‘b
s

UK Research
and Innovation




Smart
Data
Donation
Service

Smart Data
Donation Service

‘b
s

Dr. David Zendle

D aVi d Core Role

Director, Smart Data Donation

Service
z e n d I e Advisory Roles

Advisory Board for Safer Gambling
DCMS College of Experts
Ofcom Research WG










Data
Acquisitio
n

Data
Security

Data
Access



Smart
Data
Donation
Service

Smart Data
Donation Service

‘b
s

SDDS at Scale

Initial Domains Core Remit

£7 o 9 m Social Media & Gaming Evidence-based policy

5 yea rs Key Scaling Mechanisms

Dedicated codesign unit
Cautious risk posture
Ecosystem enriching position




James Flanagan

Loyalty Card Data
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Luke Sloan

Digital Trace Data
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Dr. Aiden Doherty, PhD

Professor of Biomedical Informatics at Oxford Population Health, Big Data
Institute & Wellcome Senior Research Fellow

Integrating Wearables Data into Research
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Search history & wearables data can be helpful for discovery research

226

224

Keystroke time (ms)
N
N

N
=
@)

214

212

Consecutive
nights <6h sleep | jnked Bing search

— L t— e e . — — - o e e e —e e \2‘.(\\ L -_— s . . — L L
\

1 2 3 4 5
Days after sleep pattern

Zero history + Microsoft
B 1 Band wearable
A 2

N =31,793

18 months

— - 3M nights of sleep

—

N

69M keystrokes

Althoff et al. 26th International Conference on World Wide Web (2017)



/ day wrist-worn accelerometer data collection in UK & China

UKB 2013 - 2015
n=103,712
Consent =47%
Adherence = 93%

ELSA 2021 - 2023
n=4,354
Consent = 81%
Adherence = 90%

Doherty et al. PLoS One 12, (2017). 12(2):e0169649

CKB 2020 - 2021
n=20,375
Consent = 89%
Adherence = 93%

CHARLS 2020 - 2021
n=12,496

Consent = 76%
Adherence = 94%

Men 1

Women

50-59 years 1

60-69 years -

70-79 years 1

80 years or older 1
Urban 1

Rural 1

Married 1

Not married 1

High education 1
Intermediate education -
Low education
Highest wealth 1
High wealth A
Intermediate wealth A
Low wealth 1

Lowest wealth 1

60

70 80 90 100
Percentage who agreed to wear an accelerometer

Brocklebank et al. (in preparation)

Yu et al International Journal of Behavioural Nutrition & Physical Activity 2023 20:138



Survivorship by who agreed to wear a device in UK Biobank

*For participants not in the
accelerometer study
cohort, a hypothetical
study date was generated
(based on the distribution
of existing dates) using
bootstrap sampling with
replacement.

Cumulative mortality

8% 1

©% 1

4% A

2% 1

Participated in accelerometer study _  Invited but did not participate

(N=103,662)

(N=131,880)

0%

3 4 5 6
Years of follow-up from accelerometer wear

Harper et al (in preparation)



Independent validation studies of step count measurement

g =30, x =20 n=19, X, =33
Clemson MAREA

1.00- — —

0.75 ": 2L X | 4]

0.50 -

0.25

0.00 -

OxWalk

= ADEPT B3 Verisense original
B SDT Verisense revised
1 Oak B3 stepcount RF

B3 ActiLife B3 stepcount SSL

12000 1

10000 1

o
o
-
o
1

6000 -

OxWearables

4000 -

2000 4

OxWearables vs Direct Observation

n=20, X =36
age

Y =1.00X + 165
R2 = 0.91

RMSE =775

N =20, Obs =35

2000 4000 6000 8000 10000 12000
Direct Observation

Koffman & Muschelli. Journal for the Measurement of Physical Behaviour, 2025

Hyde ... Keadle (in preparation)



Face validity in population representative samples

Female Male
Bout Length
12,000 12.000 _
<1 minute
1-2 minutes
2-5 minutes
10,000 10,000 y
5-10 minutes
10+ minutes
w» 8,000 8,000
Q.
Q
: Y
>
‘@ 6,000 6,000
o)
| e
®
< ™
= 4,000 4,000 nhanes
o 20 2011 — 2014
? | ) I O O O T A N=5153
0 O ) o) o) O x o) ) O o) e 0 x
V 05 > o) © A Q N 05 X o o A Q
DS SR S S S A DSEEE SE R S A
Age

Age and sex adjusted (where appropriate) Shreves et al. (in preparation)



7.9 years follow-up

762 Non-alcoholic fatty liver disease events

Objective physical activity Subjective physical activity
18- “
1.4 - o A
1.00 1,00 ‘ Among :
e ) T | 76,464 participants :
O < 1 ; a "
° 208, o647 335-0.70 0.69 | with both objective
- s e 0.61 ; .
> * | and subjective I
2 0.6- i e 1 206 117 | activity :
- ‘ i ' measurements
N 0.33 \ /
© I >
XL
105
80
HR per 1,000-step daily increase: HR per 1000-MET-min/week increase:
0.2 .88 (95% CI: 0.86 - 0.91) - 0.94 (95% CI: 0.90 - 0.97)
1 Ll | 1 I I I
5000 8,000 11,000 14,000 1,000 3,000 5,000

Median Daily Step Count MET-min/week

Using age as the time scale and adjusted for sex, ethnicity, Townsend deprivation index, educational attainment, alcohol

consumption, smoking status, fruit and vegetable consumption and

Fulda et al. Medicine and Science in Sports and Exercise (2025)



Associations with all-cause mortality - device vs. self-report

All-Cause Mortality

Hazard Ratio

Self-report,
i_ Wen et al.

Self-report,
Arem et al.

Accelerometer,

Ekelund et al.

| | |
Ox >0 to <1x 1 to <2x 2 to >3x

Multiples of Minimum Recommended MVPA

Wasfy & Lee, NEJM 2022



Associations with common non-cancer outcomes

Condition

Circulatory disease
Venous thromboembolism
| schemic stroke

| schemic heart disease
Atrial fibrilliation and flutter
Hemorrhoids

Respiratory disease
Pneumonia

Digestive disease

Gallbladder disease
Gastro-esophageal reflux disease
Diverticular disease

Gastritis and duodentis

Colon polyps

MNon-infective enteritis and colitis
Inguinal hernia

Joint disorder
Osteoarthritis

Genitourinary disease
Urinary tract infection
Kidney stones

Enlarged prostate
Female genital prolapse

Other diseases

Diabetes

Iran deficiency anemia

Cellulitis

Non melanoma skin cancer
Cataracts

Benign neoplasms of the uterus
Carpal tunnel syndrome

Cases

673
426
1742
883
1151

941

1108

964
2096
1438
5850

B40
1263

2702

585
204
542
505

1678
804
470

1734

4525
672
676

06

03 1 1.2
HR per 1 SD average acceleration {85% CI)

14

HR per1 SD (95% CI)

0.83(0.77,0.89)

0.74 (0 B9, 0.79)
0.92 (0 86, 0.99)
0.94 {0 90, 0.99)
0.96 (0,90, 1.01)
0.95 (0.94, 0.99)
0.98 (0.90, 1.07)
1.13(1.07,1.19)
115 (1.10, 1.19)
0.76 (0.69, 0.84)
0.89 (0.79, 1.00)
1.02 (0.93,1.12)
1.04 (0.94, 1.15)
0.79(0.74, 0.84)
0.91 (0.84, 0.98)
0.93 (0.84, 1.03)
0.96 (0 92, 1.02)
0.98 (0.94, 1.01)
0.97 (0,89, 1.07)
1.28 (1.18, 1.40)

Ptrend

<0.0001
0.004
0.04
0.90
047

<0.0001

<0.0001
0.03
0.02
0.12
0.007
0.70
<0.0001

<0.0001

<0.0001
0.06
0.63
0.43

<0.0001
0.02
0.14
0.18
017
0.567
<0.0001

6.8 years follow-up

Watts et al
JAMA Net Open 2023;6(2):2256186.



New insights into activity intensity

Hazard ratios for incident disease associated with balance between physical
behaviours in >86,000 UK Biobank participants

Cardiovascular disease

Cancer

6.1 years follow-up
(505k person years)

(o) 1.3 13
2 7.0 years follow-up
C 1.2 (585k person years) 1.2-
o
| .
§ e 4,673 CVD events -
]
: °-
g |
.g 0.9+ 00-
L7
LIJ 0.8 ' - - - - - P 08 o

2 0 1 2 3 5

More LIPA «» More MVPA
hr/day

\ 2,669 cancer events

-'1 0 : 2 3
More LIPA < More MVPA
hr/day

Walmsley et al British Journal of Sports Medicine 2021
Shreves et al. British Journal of Sports Medicine 2025



UK Biobank:

Demographic factors * 7.9 years fO”OW-Up
+ Polygenic risk score E B
: 259 PD events
+ Overall activity E ]
+ Activity composition E = _ _
- : Parkinson's Progression
+ Overall activity : . cin g
+ Activity composition ' Markers Initiative:
+ PD-like gait score i » 1 33 DlagnOsed PD
+ Overall activity E 147 PrOd rOmaI PD
Activit it ' B
+ PD.like galt seore 5 34 Healthy Controls
0.75 080 085 080 005

Concordance Index (C-index)

Acquah et al. (in preparation)



The UK is falling behind on commercial wearables — All of Us Cohort, USA

A“ Taking at least

F 8,200 steps a day
Gfus may lower risk for:

£ —.
Y -
v
[

Depression
Sleep Apnea
Acid Reflux

Obesity

Diabetes

_ High Blood
N Pressure 4

8,200 Steps

*Thanks to the data that A/l of Us participants share,
this study found new links between steps and a lower
risk for depression, sleep apnea, and acid reflux.

Reference: Master, H., Annis, J., Huang, S. et al. Association of step counts over time
with the risk of chronic disease in the A/l of UUs Research Program. Nat Med (2022).

® QTC Medical Services—Leidos
® Quest Diagnostics

© EMSI Health

® Walgreens clinics

® National Blood Collaborative

Master et al Nature Medicine 2022:28:2301-2308
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Digital Footprints Data Integration:
Reflections from experience of linking shopping data

Dr. Anya Skatova
UKRI Fellow
Digital Footprints Lab
IEU/Population Health Sciences
University of Bristol



DIGITAL -
FOOTPRINTS Scoping review of using shopping data for health research:

LAB
Problems for Health Research

Burgess et al., in press

©

J\

Missing context Missing health information Biases
Actual consumption, No knowledge of actual Sampling and
household composition diagnoses, treatment demographic
sy
Data quality Shopping across stores Ethical and
Card not a|Ways scanned; Missing other retailers, acceptability issues
data can be sparse out-of-home consumption Data is not collected for

research



npj | Digital Medicine

DIGITAL Digital Footprints Data in Longitudinal Population Studies
FOO.TPR.INTS E' e E
LAB o FH1
Stage 1: Data linkage Stage 2: Validating data Stage 3: Data Access & Research
e ALSPAC e  Sampling biases . Reproductive health [=]
*  Acceptability . Measurement error . Nutrition & lifestyle
*  Ethical and legal basis  Validating patterns in the data . Respiratory illness
* Linkage infrastructure  Self-medication
* Data management

Longitudinal Digital Footprints Data

I I : Longitudinal nCdS e T EsconanD
Linkage Nationat Child

Collaboration Development Study

PinsUK|  cose

—

Other Digital Footprints Data

CHILDREN

90

HSBC» Grie s @ ‘RA @s;aotnfy
JESCO - f|tb|t LLOYDS BANK




DIGITAL -

FOOTPRINTS

LAB-

Linking DF datainto LPS & *

Stage 1: Participant
acceptability

* Acceptability

e Ethical and legal basis
* Expectations

Stage 2: Data linkage

e Communicate with
third parties

 Linkage infrastructure

* Data management

Stage 3: Data Quality

 Sampling biases

e Measurement error

* Validating patternsin
the data

Stage 4: Data Access &
Research

* Secure
e Ethically compliant
e TRE’s

@ ‘ 244 participants (63% female) ‘

CHILDREN

‘ 658,375 items purchased ‘

THE

3 | Between 2013 and 2024 |

‘ 82 categories, 1002 subcategories ‘

‘ 55,176 unique products ‘

Burgess et al., 2025; in preparation



D e Our research into the potential of personal data donation has shown that

LAB- >50% of people in the UK are willing to donate their transactional data to
health research

— but only if it is in a trusted, fransparent and secure manner.

THE CONVERSATION

cdnke v gy, Ppunak o

SETTJSSEEY
NS
(NN

E o E Donate your data — how your digital footprint can be used for
the public good

L 4 Publizhed: Januan: 12, 2014 551 nm GMT

Anya Skatova
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DIGITAL
FOOTPRINTS

AR An acceptability and governance foundation for linking participant

retailer loyalty card records to UK longitudinal population studies

* Areport on 5 partnering LPS participants’ acceptability of linking shopping data.

* A PPIE toolkit including co-created video or/and animation explainers, informative
infographics and terminology informed by PPIE insights, enabling effective engagement with

participants; protocols to study acceptability and feasibility of using shopping data in L.PS
through surveys and focus groups;

* A generalisable ethical and legal framework for shopping history data linkage within LPS
acting as a blueprint to govern Smart Data linkage with LLPS/utilising UK LL.C. A training
webinar and open access materials of how to use this framework in practice.

& THE UNIVERSITY EUK EAC Universicy of

/> of EDINBURGH

LLC W BRISTOL
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LAB

Shopping trolley secrets:
from Children of the 90s to
We The Curious

More than public
engagement

We listen to what public )®

says about our research " .".
We learn which research

projects are more

Important for the public

We have an amazing
opportunity to discuss
ethical issues around using
shopping data for research
in an open and
non-university based
environment

This helps us to shape our
research practices

CHILDREN

90




JoME Tyrid O RugiaRen Tane _WE LIVE IN TH(

Fuace oVER TEAARL BR pPrlaody

B i o A GE OF DA T.A

UL LU Y P

DIGITAL ‘
FOOTPRINTS < WE LIVE IN THE

N - AGE OF DATA -
_tmt:;,m*y
— 3

By artist Sneha Uplekar c,C

0"\
\ ¢ COMMERCIAL

Largh  toamels j f-mu\L dala
WeAT  maigar YR Flrerr I I S | Vhsardad.  wAA
(0w ABavT DanATINE DA ) velacrad

LAB-

COMMERCIN i
FURFOSLS

www.microdragons.co.uk

FURPOSES [ seke

Ly YL

Sl T Jnfeg .-'-"’
AN N
TEmEN
LN | (svan 11 &1

visy fit

PURLIC 60007

L/

--= coute 11 BL
Shoea viep foR

PUBLIC 600D

—=

/ AMBERING AN & BV s uur;lw-lé;o;-.o fL M dreree
of UIsfol INigaMATIaN . SUNNBREINT 4 INACINE Yeux
" (hogrinse Para sl 47\‘,

mu. luub FORE TR T

POORFAEILT B ARSIV nn
INafrINg dean

WAL O WEELR TYE IAY I8 Iawa wers_ap 1)
LA AL N Weker ¢

RS ALY Y m
180Nt
WALIN G gy

18 FivD wiw ©
(LR REE RS
WHRILH (A¥ ¢




Session 3: Discussion Prompts

-> What are the major challenges in integrating internet search data with
other health and social data types?

-=> What technical solutions are needed to facilitate the secure and efficient
linkage of diverse datasets?

—> How can we ensure the privacy and security of consumer-held data
during the integration process?

-> What practical steps can be taken to encourage researchers to utilize
consumer-held data, including Google data?



Session 3: Summary

Considerations:

Moving Beyond Silos: Integrating internet search data with health records,
wearables, and more.

Complex Linkage: Tackling challenges of matching and connecting disparate data
types securely.

Technical Solutions: Exploring advanced methods like secure multi-party
computation and federated learning.

‘”‘\'\§calability: Discussing how to enable research at a truly transformative scale

GO gle fOF Health \\‘r Google 2025 | Confidential and Proprietary pg. 110



Session 4: Challenges for Research
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Suzanne Scott

Public Awareness & Consent

GO gle fOI’ Health Google 2025 | Confidential and Propr ietary pg .12



\Qa' Queen Mary

University of London

“‘Well, if it wasn't
health-related... I-I'd question
why you need to know that."

‘I find, personally, find

it intrusive. Although |
know I’'m aware of the
low value of this
internet use history in
my case, eh, I'm not
inclined eh, to share it
with anyone else.”

“It can be interaction
with government, er,
websites, can be for my
tax files. [...] | wouldn’t
like such sensitive data
to sneak in in my
internet use history and
shared with, eh,
irrelevant people.”

“I don’t mind sharing
it as long as it’s easy
for me to actually
Share it.”

113



Participant recommendations for future studies

Trust &
Transparency

Provide clear and accessible information about the study and data use.

Use NHS or university branding to build trust.

Ensure participants have control, including opt-out options.

Maintain communication with participants with a clear point of contact for queries.

Include clear information on the research team members including name and credentials.

Privacy, Data
Control & Digital
Boundaries

Implement a robust filtering system to isolate health-related data and exclude
non-health-related content (e.g., finances, politics, school information).

Reassurance regarding anonymity, data storage, data protection and confidentiality.

Burden of Effort
and Digital
Literacy

Offer simple, step-by-step guidance on how to share search history.
Include visual aids or videos to support less digitally confident users.

Provide technical assistance if needed.

Innovation &
Societal Impact

‘a_,_@j Queen Mary

University of London

Emphasise the societal benefits, such as improving early diagnosis.
Highlight how the research could help others.

Reassure participants that their contribution is meaningful and valued.




Ali Connell
Cohort Studies
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Tim Chico
Study Design
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Session 4: Discussion Prompts

-> How can we improve public awareness and understanding of research
using internet search data to facilitate informed consent?

-> What strategies can be used to effectively recruit and consent
participants for studies using internet search data?

-> How can we best integrate internet search data into existing population
cohort studies?

- What are the most effective study designs (prospective vs.
retrospective) for research using internet search data?

-> What infrastructure, governance is needed?




Session 4: Summary

Considerations:

Participant Engagement: Clear, transparent consent and recruitment.

Study Design: Adapting methodologies for novel data sources (prospective vs.

retrospective).
Public Trust: Building understanding and confidence in how data is used.

\.  Cohort Integration: Opportunities to enrich existing long-term studies.

\_ Building trust is as important as the data

\
GO gle for Health \'\\ Google 2025 | Confidential and Propri ietary pg .18



Session 5: Looking Ahead

Insight to Initiative

GO gle fOI’ Health Google 2025 | Confidential and Propr ietary pg .19



Turning Signal into Strategy

Welcome to our synthesis session

Objective: Capture, prioritize, and act on the most promising ideas from the day

Dr. Matthew Thompson & Eboney White



What do future-ready models for internet search data in
health research look like by 20307?



Cross-Session Themes

1. Search data = feasible for behavioral signal.

Google for Health

2.
. Integration is possible but fragile.

3
4,
5. Researcher tooling and data literacy are essential.

_egal and ethical frameworks are lagging behind innovation.

Public trust depends on transparency and longitudinal consent.




Cross-Session Barriers

e Legitimacy gap in traditional research settings

e Low public awareness of data donation

e Ethics processes not designed for behavioral data

e Technical fragmentation across systems

e Limited funding mechanisms for emerging data use cases

Google for Health



High Level Group Prompts

e What initiatives should emerge from this convening?
- o Who should lead it?

e What data, partnerships, or tools are needed?

e What would success look like in 612 months?

Google for Health



Sharing & Prioritization

* Each group shares: One idea, one barrier, one action.
e Attendees vote: What resonates most?
* Look for convergence and momentum.

Google for Health



—

Final Reflection - Prepar'rrrg‘fo/r(flcm{gSession

e What insight are you taking back with you?
e What is one action you can take next week?
e [nterested in next steps? Share your name and theme.



Work Session Groups -

Groub 2: Groub 3: Group 4: Group 5:
Group 1: P < . P Addressing Data Examining Internet
A . Exploring Al, Integrating Social Data, .
Bridging Data Science, i i ) Portability, Health Data Geography, Research
. Epidemiology, and Data Cancer Informatics, and Epidemioloav. and Challenges. and
Law, and Public Health Governance Research Strategy p1ck 9y, ges,
Clinical Research Funding
Jessica Bell Dan Lewer Luke Sloan Tom Fish Emmanouil Tranos
Aiden Doherty Agnieszka Scott James Flanagan Eva Morris Suzanne Scott
Jeanelle De Gruchy  Tim Chico Tarek Al Baghal Sarah Devaney Rushil Ranchod
, Urszula . :
Goran Nenadic Talisia Quallo Anya Skatova Richard Graham

Pawlicka-Deger
Naomi Herz David Zendle Charles Marshall Tom Fish Garth Funston



Group 1: Prompts

Bridging Data Science, Law, and Public Health

=> What do we not know in health? Could => What innovative funding models or
search data help us to fill knowledge voids? partnerships could incentivize
cross-disciplinary research in this area,

= How can data trusts or similar legal aligning legal, ethical, and data science

frameworks be adapted to facilitate

: ) . needs?
responsible data sharing and portability for
health research using internet search data in -> How do we ensure public awareness
the EU and UK? campaigns about research using internet

. . search data?
-> From a data science perspective, what are the

major challenges in combining internet search
data with other health and social data types,
and how can legal frameworks support these
challenges?



Group 2 Prompts

Exploring Al, Epidemiology, and Data Governance

-> What existing studies have successfully utilized -> How can we develop robust, transparent,
individual-controlled internet search data, and what and ethically sound frameworks for

were their key findings, particularly where Al has led obtaining informed consent for Al-powered
to significant epidemiological insights or public health research using personal internet search
improvements? data, and what strategies can be used to

- effectively recruit and consent participants?
-> How can Google's data portability and API tools be

more effectively used by researchers and further -> What specific policy changes or
optimized to facilitate Al-driven analysis of internet international standards are needed to
search data while maintaining strong data govern the ethical use of Al in health
governance and privacy? research involving internet search data and
. . . promote data portability and the use of

-> What best practices or emerging technologies, donated personal data for research?
including technical solutions for secure and efficient
linkage of diverse datasets, can ensure the security >

and integrity of linked datasets analyzed by Al
algorithms?



Group 3 Prompts

Integrating Social Data, Cancer Informatics, and Research Strategy

-> What are the main barriers preventing researchers
from using this data currently, and how can social

data science techniques enhance cancer = How can we best integrate internet search
informatics research, especially when combined data into existing population cohort studies,
with internet search data? particularly those focused on cancer

outcomes and behavior?
-> What are the key and unique ethical and legal

concerns associated with using individual internet ~ => How can individuals with lived experience,

search data for research, particularly when linking especially cancer patients and their support
social data (including social media and internet networks, be meaningfully involved in shaping
searches) with sensitive cancer data? the direction of this research and ensuring

: : research findings are relevant and accessible?
-=> How can we ensure the privacy and security of

consumer-held data during the integration
process, and what data governance models are
most effective for protecting privacy while allowing
for rich, linked data analysis in cancer research?



Group 4 Prompts

Addressing Data Portability, Health Data Epidemiology, and Clinical Research

=> How can internet search data uniquely contribute to
improving public health outcomes compared to other data
sources, and what are the real-world challenges and
successes of data portability initiatives in health research,
particularly regarding individual-controlled internet search
data?

-> How do we balance the need for detailed
clinical data with the availability of less
structured but potentially insightful internet
search data, and what funding opportunities
exist or need to be created to support
research using individual-controlled internet

-> What governance frameworks need to be in place to search data?
ensure responsible use of donated personal data, and how
can we combine data portability solutions with health data
epidemiology techniques to analyze large-scale datasets
effectively and responsibly?

=> What are the most effective study designs
(prospective vs. retrospective) for research
using internet search data, and how can data
donation initiatives be designed to ethically

- What legal and regulatory solutions are most effective for and effectively contribute to health data
ensuring ethical data sharing and consent in the context of ~ €pidemiology and clinical research studies?
data portability and clinical research, and what practical
steps can be taken to encourage researchers to utilize
consumer-held data, including Google data?



Group 5 Prompts

Examining Internet Geography, Research Challenges, and Funding

=> Why are researchers not using these data -> What technical solutions are needed to
more extensively, and how can insights from improve data linkage, portability, and
internet geography and web behavior be used Al-driven analysis of internet search data, and
to refine health research questions and study what innovative funding mechanisms can be
designs? developed to support interdisciplinary

research that combines internet geography,

=> How can we build public trust in research public health, law, and data science?

using internet search data, particularly given

concerns about privacy and potential misuse? -> What infrastructure and governance models
are necessary to support responsible and
effective research using internet search data
on a large scale?

-> What specific legal barriers or uncertainties
are hindering research using internet search
data, and how can they be addressed?



Session 6: Closing + Wrap Up
Recap & Summary Deck
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nal Reflection

nat insight are you taking back with you?
nat is one action you can take next week?

nat connections did you make?

/ﬁ \‘“‘\ ~



Emmanouil Tranos

Reflections
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Agniezka Scott

Reflections
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