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• Why is reproducibility in data linkage important? 

• What do we need to record and why? 



Challenges

Quality of available identifiers

Linkage errors

- Administrative data not designed for linkage
- Unique identifiers may not be present in all sources 
- Choice of linkage methods 

- False matches and missed matches 
- Can lead to substantially biased results
- Analysis needs to take uncertainty into account



Linkage methods

Deterministic (rule-based) Probabilistic (score-based)

• Assigns a match weight representing the 
likelihood that two records belong to the 
same individual

• Takes into account how accurate and 

discriminative each identifier is 

1
– NHS Number
– Sex
– Date of Birth

2
– Hospital number
– Postcode
– Sex
– Date of Birth

3
– Postcode
– Sex
– Date of Birth
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What information do we need to record? 

Details of the linkage algorithm

• How many linked at each stage? 
• Were there any differences by subgroup? 

Quality of identifiers

• Were there records that could never have been 
linked? 

Quality assurance

• Estimates of rates of false / missed matches

• Harron K, et al. (2012). 
"Opening the black box of 
record linkage." J Epidemiol
Commun H 66(12): 1198.

• Harron K, et al. (2017). "A guide 
to evaluating linkage quality for 
the analysis of linked data." Int J 
Epidemiol 46(5): 1699-1710.

• Doidge J and Harron K (2019). 
"Linkage error bias." Int J 
Epidemiol dyz203.



Guidelines

GUILD guidance

• GUidelines for Information about Linked Data

• Recommends information that should be 
shared at each step in the data linkage 
pathway 

• To improve the quality and reproducibility of 
research based on linked data

• To minimise potential biases due to data 
processing and linkage error 

Gilbert R et al. GUILD: GUidance for Information about Linking Datasets. 
J Public Health 2017;1-8.

http://record-statement.org/
c

https://gss.civilservice.gov.uk/guidances/quality/#nation
al-statistician-s-quality-reviews-nsqrs-

National Statistician’s Quality Review on Data Linkage 
(2020)

https://gss.civilservice.gov.uk/guidances/quality/#national-statistician-s-quality-reviews-nsqrs-


Summary 

• Reproducibility is important because results can change depending on how linkage 
was conducted 

• There are various methods for evaluating linkage quality and accounting for bias due 
to linkage within analysis
– Communication between data linkers and data users is key 

– Guidelines are available 

• Accounting for linkage error and uncertainty will lead to more robust research
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