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• Overview of data harmonisation (with a focus on longitudinal data)

• Introduction to Harmony

• Demo 1: Hands-on demonstration of the web-based version

• Demo 2: Hands-on demonstration of the R version

• Demo 3: Hands-on demonstration of the Python version

• Demo 4: Hands-on demonstration of the API

• Showcasing different use cases and integrations   

• Interactive Q&A

Outline



“A process that aims to produce equivalent or 

comparable measures of a given characteristic 

across datasets coming from different 

populations or from the same population but at 

different time points” 

(Tomescu-Dubrow et al., 2024)

Data Harmonisation



Data Harmonisation
- prospective vs retrospective 
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Harmonisation – benefits



• Findable

• Accessible 

• Interoperable 

• Reusable 

Harmonisation – benefits

• Interoperable 

• Reusable 



• Availability 

• Comparability vs equivalence (Tomescu-Dubrow et al., 2024)

• Loss of information 

• Processor degrees of freedom

Harmonisation – challenges



1. Assemble pre-existing knowledge and 
select studies

2. Select core variables to be harmonised

3. Process the data (i.e. convert data to a 
common format/scale where necessary)

4. Estimate quality of the harmonised
variables generated

5.Disseminate and preserve final 
harmonisation products

(Fortier et al., 2017)



Harmonisation – types of data

Cohort and Longitudinal Studies Enhancement Resources. (2017). Harmonised Height, Weight and 
BMI in Five Longitudinal Cohort Studies: National Child Development Study, 1970 British Cohort Study 
and Millennium Cohort Study. [data collection]. UK Data Service. SN: 8207, DOI: 
http://doi.org/10.5255/UKDA-SN-8207-1
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Bann, D., Johnson, W., Li, L., Kuh, D., & Hardy, R. (2018). Socioeconomic inequalities in childhood and adolescent body-mass 
index, weight, and height from 1953 to 2015: an analysis of four longitudinal, observational, British birth cohort studies. The Lancet 
Public Health, 3(4), e194-e203.



Harmonisation – types of data

Cohort and Longitudinal Studies Enhancement Resources. (2022). CLOSER. [data series]. 8th 
Release. UK Data Service. SN: 2000111, DOI: http://doi.org/10.5255/UKDA-Series-2000111
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• CO70 (OPCS 1970 Classification Of Occupations)
• 223 categories, subdivided into 26 Occupational Orders

• CO80 (OPCS 1980 Operational Coding Groups)
• 350 categories (or 547 ‘Occupational Groups’ when split by supervisory status)

• SOC90
• 371 ‘unit’ groups, with 77 Minor Groups, 22 Sub-Major Groups, 9 Major Groups

• SOC2000
• 353 unit groups, 81 Minor Groups, 25 Sub-Major groups, 9 Major Groups

• SOC2010
• Relatively minor revisions tSOC2000

Harmonisation – types of data

http://doi.org/10.5255/UKDA-Series-2000111
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• Standardizing

• Scale 

Calibration 

• Item-level 

retrospective 

harmonisation 

Harmonising scale data – different 
approaches 



Harmonisation – types of data

McElroy, E., Villadsen, A., 

Patalay, P., Goodman, A., 

Richards, M., Northstone, K., ... 

& Ploubidis, G. B. (2020). 

Harmonisation and 

measurement properties of 

mental health measures in six 

British cohorts. UK: CLOSER.







Case study



(McElroy et al., 2020)
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Harmonisation of response 
options 

Scale / Example 

Item Original Response Recoding

Harmonised 

response Recoding

Original 

Response Scale / Example Item
Psychiatric Symptom 

Frequency Scale

"2. Have you been in low 

spirits or felt miserable"

0 = never in the last year.

1 = up to 10 days in total, 

less than once a month.

2 = a spell up to one 

month, once or twice a 

month, 'a months worth'.

3 = a spell up to four 

months, once or twice a 

week, three to ten times a 

month.

4 = a spell of over four 

months, three or more 

times a week, 11 or more 

times a month.

5 = every day in the last 

year. 

0 = 0

1 to 5 = 1

0 = Absence

1 = Presence

NA 0 =No

1 = Yes

Malaise

"2. Do you often feel iserable

or depressed"



Harmonisation of response 
options 

(Singh, 2022)

Disagree Agree agree

Strongly Disagree Strongly Agree

stretch(x) = xKy

Kx







Case study



Harmony
Open source NLP/AI tool for psychologists and 

social and health sciences

Data discovery and harmonisation

harmonydata.ac.uk

github.com/harmonydata/





Evaluating Harmony

00



Real correlations

00

MCElroy et al,

Using natural language 
processing to facilitate the
harmonization of mental 
health questionnaires: a
validation study using real-
world data



Real correlations

00

McElroy, E., Wood, T., Bond, R., 

Mulvenna, M., Shevlin, M., 

Ploubidis, G. B., ... & Moltrecht, B. 

(2024). Using natural language 

processing to facilitate the 

harmonisation of mental health 

questionnaires: a validation study 

using real-world data. BMC 

psychiatry, 24(1), 530.



Open source
https://github.com/harmonydata 

Free for psychologists and others 
around the world

MIT License

It’s not a monetised product

Hackathons

SECTION 00



00

Integrations

Currently pulling data from 

• UKDS

• HDR UK

• ADR UK

• Mental Health Catalogue

• UKLLC

• Closer

Future integrations

• Australian longitudinal studies on 

anxiety (from University of Sydney)

Possibly other sources such as 

• Dementias Platform UK Cohort 

Directory

• Institute for Fiscal Studies

• UKRI Cohort Directory



Next Steps: Building Bi-directional pathways 
for better harmonisation and discovery



Co-Design
Harmony

https://harmonydata.ac.uk

Join our co-design process, 

sign up to our mailing list at:



● Market research? (Surveys about new products?)
● Pharma?

○ Informed Consent Forms?
○ Inclusion criteria?
○ Endpoints?

● Finance?
● Legal?
● National Archives?
● Your industry?

00

Uses outside longitudinal studies?



Thank you for listening!

e.mcelroy@ulster.ac.uk thomas@fastdatascience.com

harmonydata.ac.uk

discord.gg/harmonydata

linkedin.com/company/harmonydata

github.com/harmonydata/harmony

@harmony_data

@harmony_data

mailto:e.mcelroy@ulster.ac.uk
mailto:thomas@fastdatascience.com


00
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