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What’s in UKB

• The go-to website is the “Browse” website. 

“Items” shows the number of 
data fields within each category. You can view the data available 

at different levels.

https://biobank.ndph.ox.ac.uk/showcase/browse.cgi


Common data fields

• Participant ID (FID eid – short for “encoded ID”)

• Sex (FID 31)

• Date of birth

(approximated by 15th of FID 52 “Month of birth” and FID 34 “Year of birth”)

• Date of recruitment (i.e. baseline) (FID 53) 

• Self-reported ethnicity (FID 21000)

• Recruitment centres (FID 54)

FID: Field ID

We use these variables all the time!

There’s also genetic ethnicity 
(FID 22006)

https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=31
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=52
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=34
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=53
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=21000
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=54
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=22006


Data fields – things to be aware of!

• Instances and Arrays 

• Fields that aren’t available at baseline 

• Fields that aren’t available for the whole population

• Derived fields

• Special/Missing data codes 

These will be covered in more detail 
in the following slides



Instances and Arrays

• Instances: How many visits participants have this measurement performed? 

• Arrays: How many multiple measurements at one visit per person? (e.g. 
Blood pressure, etc)

Different data fields might have different arrays. 

4 visits in UKB, 
coded from 0-3

UKB Reference: Section 5 of “Intro to UKB Showcase”.

https://biobank.ndph.ox.ac.uk/~bbdatan/ShowcaseUserGuide.pdf


Instances and Arrays

ID 6154-0.0 6154-0.1 … 6154-0.5

1 1 2 NA NA

2 3 NA NA NA

3 … … … …

Dummy data, showing format of 
column name: FieldID-Instance.Array

Good practice: check field description on Showcase



Fields unavailable at baseline

• Imaging, Category 100003

• Online follow-up, Category 100089

Check “Instances” tab of data 
fields to check whether data are 

available at baseline.

https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100003
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100089


Fields that aren’t available for the whole population

• Introduced partway through recruitment (e.g. FID 4559)

• Pilot study (asked/measured slightly different) (e.g. Education FID 10722)

Non-pilot field: FID 6138Pilot field: FID 10722

Our 
approach: 
merge if 
possible.

https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=4559
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=10722


Fields that aren’t available for the whole population

• Asked to subgroups only (e.g. Alcohol intake)

• Different by gender
• E.g. ID 6177 and ID 6153 both ask about medications, but is split by gender, so 

women can be additionally asked about hormonal contraceptives and HRT. We merge 
them into one variable.

FID 1558: Alc intake freq FID 4407: Average monthly red wine intake

https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=6177
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=6153
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=1558
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=4407


Derived fields

• Some fields are derived by UKB

Derive

Our suggestion: explicitly 
state that these variables 

were derived (i.e. not 
directly measured or asked)



Special/Missing codes

• Special/Missing codes (especially for continuous variable)

Our approach

• For characteristics 
table, we show the 
missing categories 
(e.g. income).

• For analysis, we 
bundle them as NA.



Summary on 
data fields

Things to be aware of Suggested To-dos

Instances and Arrays Check the variable description 
banner.

Fields that aren’t available at 
baseline

Check the “Instances” tab

Fields that aren’t available for 
the whole population

Check the “Notes” tab 

Derived fields Check the “Notes” tab and be 
clear of writing in manuscript.

Special/Missing codes Check the “Notes” tab. 

• Always check UKB 
Showcase for your 
variables.

• Every scenario can be 
project specific, so you 
need your own tailored 
solution.



Useful resources

• How to find data fields
• Do a search: https://biobank.ndph.ox.ac.uk/showcase/search.cgi

• Search UKB related papers on your project

• Withdrawal list
• UKB updates researchers via email

• The Schema for the Data Showcase contains lots of useful info mappings for 
the data
• Download schema  Individual csv file for coding

e.g. ID 20002 “Non cancer illness code” uses the hierarchical Data Coding 6 to encode 
the various medical conditions participants could self-report in the verbal interview

https://biobank.ndph.ox.ac.uk/showcase/search.cgi
https://biobank.ndph.ox.ac.uk/showcase/schema.cgi
https://biobank.ndph.ox.ac.uk/showcase/field.cgi?id=20002
https://biobank.ndph.ox.ac.uk/showcase/coding.cgi?id=6
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Basket naming conventions

• Keep a download log.

• Principles: 
• Having all our data in 

one basket makes it 
easier to see what 
variables we have 
access to 

BUT

• When we realise we 
want a couple of extra 
variables, we don’t want 
to have to download 
ALL the data again.

UKB “Managing Baskets” guide has instructions on 
creating and merging UKB data baskets.

https://biobank.ndph.ox.ac.uk/showcase/ukb/docs/ManagingShowcaseBaskets.pdf


Our download naming conventions
• Our naming convention is 

v<version number>_B<Basket ID>_R<Run ID>

• The Basket and Run IDs for the data download will be in the email from UKB

MAJOR version when 
UKB provides 

refreshed data

MINOR version when we make 
a new small basket containing 

a few additional fields



Censoring dates
• Censoring dates: Data providers and dates of data availability

Our approach: record 
the censoring date in a 
static file at each 
download of our data.

Be aware: the 
censoring dates 
on Showcase get 
updated at each 
UKB data refresh! 

https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi?src=Data_providers_and_dates


Database
• Our solution to memory issue: use duckdb database

• How to generate the database: Jennifer’s code here with accompanying 
documentation here (described in following slides)

https://duckdb.org/docs/
https://github.com/2cjenn/UKB_database/blob/main/database/data_toDB.R
https://2cjenn.github.io/UKB_database/


Database approach

• Split the huge .tab file into several smaller chunks, each containing only 
around 25k rows (participants) 

• Read these chunks into memory one at a time, and write to a database

• This initial setup step only needs to be done once for a given data download
• Using a high performance computing cluster (eg the BMRC) this should only take a 

couple of hours

• Data can then be extracted quickly from the database for analysis



Code for generating the database
• Download the UKB data and convert it to R format to get ukbXXX.html, ukbXXX.tab, 

ukbXXX.R (see Section 2.3 in Data Access Guide).

• Split the .tab file into smaller chunks using
split -l 25000 -d --additional-suffix=.tab ukbXXX.tab ukbXXX_

• Run data_toDB.R
Prefix of the .html, .tab, and .R file

Path to the folder containing the ukbXXXXX files

Name of the database to write to

Number of chunks to read

Renaming sheet

Set this to TRUE if you want to be able to extract 
data from the database using Stata

More information in “Setting 
up the database” guide.

https://biobank.ndph.ox.ac.uk/~bbdatan/Data_Access_Guide_v3.0.pdf
https://github.com/2cjenn/UKB_database/blob/main/database/data_toDB.R
https://2cjenn.github.io/UKB_database/database.html


Accompanying documentation for the database

• Extract data from db in R: see here. 

• Extract data from db in Python or Stata: see here.

• Cautionary note: duckdb package is still under development, which means 
that unfortunately new versions are often not backwards compatible. This 
means a database written under one version of duckdb cannot be read by a 
later version. 

Specify the columns you wish to 
extract, file path of  database, file 

path of renaming file, and file path 
of withdrawals list. 

Our solution: using “renv” for version control of packages

https://2cjenn.github.io/UKB_database/r.html
https://2cjenn.github.io/UKB_database/stata.html
https://rstudio.github.io/renv/articles/renv.html


Renaming UKB variables

Eg
BaC = Baseline Characteristics
VeI = Verbal Interview

ID 47-0.0

1 …

2 …

ID HGS_R-0.0

1 …

2 …

UKB Raw data: 
Format of column name is 

FieldID-Instance.Array

Use renaming.csv

UKB processed data:
Replace FieldID with 

NewVarName



Messages from UKB

• Messages in Access Management System (AMS)

• Suggestion: the 1st person to read the message take a screenshot and send 
to others. This saves everyone’s time and avoids confusion!

The message will be marked 
as “Read”,  as soon as the 1st

person has read it.



Health outcome 1/4
Resources UKB Category or Field ID Available platforms

Self-report 
touchscreen
questionnaires

Medical conditions (Category 100044), Medication 
(Category 100045)

Showcase

Self-report verbal 
interview

Medical conditions (Category 100074), Medications 
(Category 100075), Operations (Category 100076)

Showcase

Hospital inpatient ICD 10 (FID 41270, 41280), 
ICD 9 (FID 41271, 41281),  
OPCS 4 (FID 41272, 41282)

Showcase, Data portal

Death registry ICD 10 (FID 40001, 40002, 40000) Showcase, Data portal

Cancer registry ICD 10 (FID 40006)
ICD 9 (FID 40013)
Date of cancer diagnosis (FID 40005)

Showcase

Primary care 
records

Record-level access (Category 3001) Data portal

https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100044
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100045
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100074
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100075
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=100076
https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=3001


Health outcome 2/4

• Prevalent vs Incident

Prevalent cases: no need to 
incorporate death registry.

Incident cases: we usually don’t 
incorporate self-report data



Health outcome 3/4
• How to identify incident cases using multiple resources: e.g. Major Adverse 

Cardiovascular Event (MACE) outcome



Health outcome 4/4
• Our recommendation: use record-level if possible, because it is updated 

more frequently than Showcase.

• Other categories

Summary–level data Record-level data

Data Records the distinct diagnoses and procedures 
and dates these were first recorded

All instances of diagnoses 
and procedures

How to download Download from Showcase (the basket system) Download from Data Portal

We don’t really use these 
data fields but the clinical 
codes could be useful.

UKB “Health Outcomes Overview”

https://biobank.ndph.ox.ac.uk/showcase/ukb/docs/HealthOutcomesOverview.pdf


Genetic data

• Genotyping data: Category 263

• Description of genetic data types: Resource 531

• Instructions for downloading genotype data: Resource 668
oUse the shared institution copy if possible, as it saves resources. 

oWe access the institutional copy on the BMRC cluster (you need to contact the BMRC 
team for access)

o You still need to download the unique link files for your application (.fam, .sample)

• Exome/Whole genome: Only available via the Research Analysis Platform 
(RAP).

https://biobank.ndph.ox.ac.uk/showcase/label.cgi?id=263
https://biobank.ndph.ox.ac.uk/showcase/refer.cgi?id=531
https://biobank.ndph.ox.ac.uk/showcase/refer.cgi?id=668


UKB Resources

• Main page of resources: Index -> Essential Information -> Accessing UK 
Biobank Data has links to
• Data Access Guide

• RAP documentation

• Summary of data available: Data providers and dates of data availability is particularly 
useful, because it has updated censoring dates when new data is released.

• Data Dictionary of Showcase Fields (csv)

• Other links
• Showcase guide

• Managing Baskets (under the Resource Catalogue as Resource 747

• Synthetic dataset – UK Biobank has made available a fictional dataset of the same 
size and constitution to their real data, to allow large scale system testing.

This is not the renaming.csv

https://biobank.ndph.ox.ac.uk/showcase/index.cgi
https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi
https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi?src=AccessingData
https://biobank.ndph.ox.ac.uk/~bbdatan/Data_Access_Guide_v3.0.pdf
https://dnanexus.gitbook.io/uk-biobank-rap/
https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi?src=UnderstandingUKB.html
https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi?src=Data_providers_and_dates
https://biobank.ndph.ox.ac.uk/~bbdatan/Data_Dictionary_Showcase.csv
https://biobank.ndph.ox.ac.uk/~bbdatan/ShowcaseUserGuide.pdf
https://biobank.ndph.ox.ac.uk/showcase/ukb/docs/ManagingShowcaseBaskets.pdf
https://biobank.ndph.ox.ac.uk/showcase/docs.cgi?id=0
https://biobank.ndph.ox.ac.uk/showcase/refer.cgi?id=747
https://biobank.ndph.ox.ac.uk/showcase/exinfo.cgi?src=UKB_Synthetic_Dataset.html

