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EDoN: Using digital tools to detect dementia 
15-20 years early

● Variety of multi-modal data
○ Apps, Fitbits, Geolocation, EEG, Imaging
○ No one-size-fits-all data warehouse + modelling solutions

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

Two main challenges:
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● Hardware / Software evolves
● Newer products come to market
● Lack of data / algorithm 

standards1

1 RAPIDS - Reproducible Analysis Pipelines for Data Streams https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636712/

● Large data 
● 1 sleep cycle ~ GBs
● Feature extraction 

with Deep Learning
● Even larger lack of 

data algorithm 
standards2

● Range of imaging modalities
● Hardware configurations
● NIFTI / BIDS?
● Medical ontologies
● Over 100 tests for cognitive 

decline - do they map?

Main themes: Changing methodologies, Data warehousing, Data Harmonization

2 https://academic.oup.com/sleep/article/43/11/zsaa097/5841249  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636712/
https://academic.oup.com/sleep/article/43/11/zsaa097/5841249


EDoN: Using digital tools to detect dementia 
15-20 years early
Two main challenges:

1. Variety of multi-modal data
○ Apps, Fitbits, Geolocation, EEG, Imaging, NLP
○ No one-size-fits-all data warehouse + modelling solutions

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

 2. Modelling sustained longitudinally 
● 5 year initiative with iterative development
● Real world: confirmation of modelling > 15-20 years
● Revisit data, models and codebase
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Data Cleaning

Experiment tracking



7



Version control

● Version control your schemas for:
○ Adding data
○ Correcting data
○ Deleting data

● Version control your analysis / models
○ Code
○ Model weights
○ Reports

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

Is model V2.XXX interacting with data V3.XXX?



http://phdcomics.com/comics/archive.php?comicid=1531
@turingway, CC-BY 4.0, The Turing Way, DOI: 10.5281/zenodo.6346555

▪ version control system

▪ records changes to a file or set of 

files over time

▪ provides access to any specific 

version

http://phdcomics.com/comics/archive.php?comicid=1531
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“An article about computational science in a scientific 

publication is not the scholarship itself, it is merely 

advertising of the scholarship. The actual scholarship is the 

complete software development environment and the 

complete set of instructions which generated the figures.”

— Buckheit and Donoho (paraphrasing John Claerbout)

WaveLab and Reproducible Research, 1995

(slide courtesy of Chris Holdgraf and the Jupyter Team)
@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192



Take home message

sharing your code and 
data isn’t enough



Make sure your work works for everyone
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Committing code to Github isn’t enough on it’s own. Why?

Your code might work on your machine…
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Dockerfile
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https://discourse.jupyter.org/t/about-the-binder-category/200
@turingway, CC-BY 4.0, The Turing Way, DOI: 10.5281/zenodo.6346555

Binder

https://github.com/binder-examples

https://discourse.jupyter.org/t/about-the-binder-category/200
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Cheat code for reproducible work - collaboration!
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Submit I
ssues



Pull R
equests



Te
stin

g!



Continuous Integration / 
Continuous Development



https://docs.github.com/en/actions/using-workflows/workflow-syntax-for-github-actions

https://docs.github.com/en/actions/using-workflows/workflow-syntax-for-github-actions


27@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

How to ask a question on 



Reproducibility with sensitive data 

https://the-turing-way.netlify.app/project-design/sdpw/trew.html

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

Ed Chalstrey

https://arxiv.org/pdf/2111.06301.pdf

https://the-turing-way.netlify.app/project-design/sdpw/trew.html
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Trusted Research Environment Federated Environment

Code

Agg. 

resu
lts

Internet

Governance



OpenSAFELY
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Out of 1579 researchers, more than 70% of have tried and failed to reproduce 
another scientist's experiments, and more than half have failed to reproduce 
their own experiments. 
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Reproducibility can mitigate falsified research
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https://retractionwatch.com/

https://retractionwatch.com/


1. Reproducibility is necessary
2. Reproducibility is currency
3. Reproducibility is an opportunity
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Reproducibility

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



● Findable, 
● Accessible
● Interoperable
● Reusable

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



- FAIR does not require data 
to be open 

- FAIR requires open 
metadata

- Detailed information about 
research/data should be open

- FAIR applies open standards 
for interoperability

Metadata = information about the “data descriptors” that facilitate cataloguing 
data and data discovery

FAIR does not mean open!

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Reproducible articles

From Karoune & Plomp (2022) - an adapted reproducible spectrum (Peng 2011) 
with the addition of protocols.

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Publishing reproducibly

● Use a repository for data, code and other documentation
○ Get a DOI for all your outputs

● Link to your article using the data and code availability 
statements
○ Give clear statement of where other outputs are and how 

they can be accessed.
○ Cite your own dataset

● Publish other types of articles too! data, software, methods 
papers

Your research workflow needs to be transparent
and accessible to others!

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Upload outputs to free openly accessible 
online digital repositories 

● Trustworthy digital repository (TDR)
● Allows to generate shareable DOI- 

Digital Object Identifier

● Not a TDR
● cannot ensure 

long-term access

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Repositories with restricted access
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https://rdmkit.elixir-europe.org/uk_resources

● Findable - Depositing datasets for long term sustainability - 
DOI

● Enabling accessibility
○ Different levels of access - how secure does it need to be?
○ Clear access procedure

● Interoperability
○ Standardised dataset

● Enabling reuse
○ Understanding of data collection - transparent recording

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

https://rdmkit.elixir-europe.org/uk_resources
https://rdmkit.elixir-europe.org/uk_resources


Turing-RSS Health Data Lab
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https://www.turing.ac.uk/research/research-projects/turing-rss
-health-data-lab

Our mission
“To support the UKHSA in 
UK health security through 
an embedded data science 

collaboration, working 
towards an interoperable 
framework that provides 

trusted quantitative evidence 
to decision makers.”

Reproducibility is one of our 
key goals:
● Reproducibility lead
● Planning for reproducibility - 

code and data 
management/version control

● FAIR data and reproducible 
publishing

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

https://www.turing.ac.uk/research/research-projects/turing-rss-health-data-lab
https://www.turing.ac.uk/research/research-projects/turing-rss-health-data-lab


All our articles:
● Open access
● Links to code 

and data

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Data papers
● Describes a dataset
● Does not include analysis           

or findings
● Data usually in an open repository
● Use a template to write it
● Data journals

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

Software and methods papers too!



The Turing Way 

We involve a diverse community to 

make research reproducible, ethical, 

collaborative and inclusive for 

everyone.

An Open Science and community-led 
guide on Data Science

https://github.com/alan-turing-institute/the-turing-way, 
@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

https://github.com/alan-turing-institute/the-turing-way


The Turing Way Book on Reproducibility

Book: https://the-turing-way.netlify.app/welcome, 
@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 

Kirstie Whitaker
Lead of Tools, 
Practices & Systems 
Programme

 

Malvika Sharan
TPS Senior researcher: 
Open research & 
Community

 



Guide for Reproducible research

Book: https://the-turing-way.netlify.app/welcome, @turingway, Link, License, Personal Twitter



@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



A Book

An Open Source Project

A Community

A Culture of Collaboration

Book:
the- turing-way.netlify.app/

GitHub:
github.com/alan-turing-
institute/the- turing-way

Twitter:
twitter.com/turingway

Email: 
theturingway@gmail.com

CC-BY 4.0, The Turing Way



Thanks to our community of contributors & users!



GitHub:
https://github.com/

alan-turing-institute/
the-turing-way



● Everyone can freely read, reuse, 
distribute, modify and help 
develop.

● The project belongs to The 
Turing Way community.

● Built on open-source 
infrastructure: Git, Jupyter Book, 
Binder, project bots etc.
○ Netlify: 

the-turing-way.netlify.app/welcome

An open source project

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Opportunities for connections

Collaboration Cafes and 
weekly coworking Book Dash Events 

(in-person & virtual)bit.ly/turingway
@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Fireside chat: Monthly informal Events

bit.ly/turingway

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 



Notable impact
Resources are being used & replicated by learners, educators, 
community builders, policy makers and researchers globally

● Featured in Goldacre Review 
(2022)

● Highly commended project in The 
Hidden REF Competition (2022)

● Reproducibility of scientific results 
in the EU 2020 (report)

● An Emerging Technology Charter 
by Major of London (policy)

● Cited by 30+ peer-reviewed 
articles & 100+ online 
publications

Community replication of 
project by: 
● FAIR cookbook - Uni of 

Oxford
● UCL Institute of Health 

Informatics Coding Club 
handbook

● ONS - Quality assurance of 
code

● LIBER Citizen Science 
working group

@turingway, @arronlacey, @ekaroune, Zenodo: https://doi.org/10.5281/zenodo/6895192 
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Book: the-turing-way.netlify.com   Twitter: twitter.com/turingway 
Newsletter: tinyletter.com/TuringWay
GitHub: github.com/alan-turing-institute/the-turing-way
Original artwork by Scriberia: https://doi.org/10.5281/zenodo.3332807 

Turing-RSS Health Data Lab
Web: https://www.turing.ac.uk/research/research-projects/turing-rss-health-data-lab

Twitter: https://twitter.com/turingrss_hdlab
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