
Open science with large 
public datasets:  

Principles, practice and pitfalls 

Rogier A. Kievit 

Sir Henry Wellcome Fellow 

Group leader, Lifespan Cognitive Dynamics lab, MRC-CBU 

  
rogier.kievit@mrc-cbu.cam.ac.uk @rogierK

mailto:rogier.kievit@mrc-cbu.cam.ac.uk


Outline
• Principles 
• Power 
• Preregistration 
• Practice 
• Practice 
•Where to find public data? 
• Public data and open science 
• Pitfalls 
•Getting data 
•The data



Principles



Problem 1: many findings don’t  
hold up

53	landmark	papers	on	cancer	
47	did	not	replicate	



‘Well if I found an effect in a 
small sample, then there must 
be something there right?’

Problem 2: Type S and M errors



‘But science is self-correcting’

• Listening to Mozart for 10 minutes leads to 
increase in spatial IQ of nine points (!) 
• Statewide funding scheme in Georgia (Cromie, 

1999)
• Trademark applications (Campbell, 1997)
• Except… It’s not true
• Dozens of failed, high power replications

• Comprehensive Soldier Fitness
• Positive psychology training program
• Weak studies, criticism absent
• US army invested 125 million dollars
• No empirical effect (small negative)

Rauscher, F. H., Shaw, G. L., & Ky, K. N. (1993). 
Music and spatial task performance. Nature, (365), 611.



The Solution

• If suitable for your research questions:
• 1) Use large datasets (when possible)
• 2) Preregister (when possible)
• 3) Embed in other open science practices (as much as you can)

•1) It’s (almost) free
•2) More statistical power is always better
•3) Improve generalizability (across samples, countries etc.)
•4) You can integrate with many/all OS practices
•5) Scientifically: Think of new questions (Do effects vary by 
country? Age?)

Benefits

a, partial, incremental solution



Practice



LARGE 

DATASETS



Procedure

• 1) Find suitable data
• 2) Apply
• 3) Wait
• 4) (Wait some more)
• 5) Data!



Open data types: 
Databases (cognitive neuro)

Sample size cost age data

Biobank 500.000 2000 £ 43-73 everything

ABCD 10000 free 9-11 cognitive, neural, mental 
health

HCP 1000 <£1000 21-35 cognitive, neural, mental 
health

IMAGEN 2000 free 14-16 cognitive, behavioural, 
mental health, neural

PNC 800 free 11–17 cognitive, behavioural, neural

NKI Rockland 800 free 6-18 cognitive, behavioural, some 
neural

LARGE 

DATASETS

Reach out online/
email people/
Google data

OASIS, ADNI, HABS, ENIGMA, and many more



•Openpsychometrics (free)
• e.g.: Stress, anxiety, depression (DASS)
•N=48.000 in 5 seconds
•Model fit excellently
•Covariates explained >50% (!) of the variance in 
depression/anxiety/stress

Jacobucci, R., Brandmaier, A. M., & Kievit, R. A. (2018). Variable selection in structural 
equation models with regularized MIMIC Models. In press, AMPPS

r=.94
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•Freely and easily available 
•N=111.000 (!) in 60 minutes
•6 waves 

Databases (behavioural)



What about other Open Science practices?



Pre-registration



Open science and  
secondary data analysis
• Preregistration for secondary data: 

definitely worthwhile 
• Emerging best practices 
• Useful tool: ‘aspredicted’ 
• Ideal: Shown access later than 

preregistration 
• Our lab: 
• Currently 8 (imperfectly) 

preregistered studies on existing 
data



• Share synthetic data

• Point to the data

• Share part of/derived the data

• Share the actual data 

Secondary data analysis 
and data sharing



Pitfalls
1) Getting the data

2) The data



• 1) Time

• 2) Effort

• 3) Requirements

36 emails… 

10 phone calls…

3 months…. 

to get a single signature.• Anyone who shares an office with you has to sign an NDA
• The computer cannot be on if anybody who has NOT signed the 

NDA is in the same room
• The computer with the data cannot connected to the internet or 

the CBU network 
• You have to enter a password every time you load the data

Hjernens 
Udvikling hos 
Børn og Unge





• Funded by Wellcome/MRC/DOH and many more
• Goals:
• Scan 100.000

• Phenotype/Genotype 500.000

• Strengths
• Cognitive, lifestyle, biological sampling
• (mental) health data: Both integrated with NHS and tailored measures

• Total: (tens of) thousands of variables
• Open resource

20



What does it look like?

21



How does it work?

• It works. Very well.
• Competent professionals who 

understand the data and your 
project
• Feedback on proposal
• Approx 1-2 months start to finish
• Total cost: ~£2500 (can be more 

for ‘bulk data’)



Our experiences

•Even specific plans are not specific until you write them down 
(and even then they’re not)
•Complex models may fail to converge - Impossible to 
preregister every ‘if then’
•The data/results:

•Not 3 waves
•Not fluid reasoning
•Self-paced
•Ceiling/Floor effects
• Items (too) memorable
•no significant slope variance in N=160.000

Me preregistering

Me now



‘what to do when things go terribly wrong’

• 1) Deviate from preregistration when 
needed (and be transparant)
• OS practices to the rescue
• 2) Write-athon
• aka ‘shut up and write’
• Rules:
• 1) Shut up
• 2) Write



Where does all this data come from?



25 citations



Cam-CAN data portal
•Managed	access	
• 550	downloads



Summary 1

• Secondary data increasingly rich, usable and important 
avenue for fundamental science
• Plenty of practical challenges, but:
• Improves power, precision, generalisation and replication
• Golden age for reproducible science and theory driven 

model testing



Summary 2

• 2) It doesn’t have to (and it won’t) be perfect 
• 3) Start (today) with small steps and find your 

place
• Preregister a study
• Validate your findings with an open dataset
• post your (synthetic) dataset online
• Start a reproducibiliTea journal club
• post a preprint

• Become a research symbiont
• Contribute to, and benefit from, improved 

science

(or pledge allegiance, sacrifice small animals etc.)
• 1) You don’t have to do everything (OS) all the time            



Thanks to funders,
lab members

& 

& mascots



Questions?

rogier.kievit@mrc-cbu.cam.ac.uk/@rogierK


