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Air Pollution, housing and respiratory tract Infections 

in Children: NatIonal birth Cohort study (PICNIC) 





PICNIC Aim:

‘To determine the contribution of exposure to air pollution and adverse

housing conditions during pregnancy, infancy and early childhood to hospital

admissions for respiratory tract infections (RTIs) in children less than 5 years

old in England and Scotland’
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2001 Census recordsa

Mother’s Census records
2011 Census records
Mother’s Census records
Resident partner’s Census recordsb

Main analysis cohort

1.4 million children born  in Scotland 
1997-2020 
6.7 million children born in England 
2005-2014

Birth registration data linked to birth 
notifications/maternity records
Babies born in Scotland 1997-2020
Babies born in England 2005-2014

Small area-level data: 
Dwelling level data
EPC data 
HEED datab

Postcode level data
DEFRA annual air pollution data 1x1 km 
grid
Output area level
Tobacco expenditure datab

Additional health data available in Scottish 
cohort
Vaccination recordsa

Child Health Surveillance Dataa

Dispensed antibiotics and inhalersa

Shielded patient list a

Public Health Laboratory Surveillance data a

Hospital & mortality records for 
babies and mothers
1981-2020 (Scotland)
2005-2014 (England)

Daily air pollution data 
Greater London – 100x 100m grid
City of Glasgow – 50x50m grid

PDS/CHI databases
Address histories 
for mothers and 
babies

Sub-cohort 2: Census linked

1.5 million children born in England 2010-12 
300,000 children born in Scotland 2000-02 & 
2010-12

Sub-cohort 1: linked to fine spatio-
temporal AP data

42,000 children born in Glasgow  2009-14
432,000 children born in Greater London 
2010-14

_____________________________________

aScotland only
bEngland only



Information governance approvals

England

1. NHS London Queen’s Square Ethics Committee (reference: 18/LO/1514)

2. Confidentiality Advisory group (reference: 18/CAG/0159)

3. Administrative Data Research Network (reference PROJ-194 – note committee is now defunct)

4. ONS Research Accreditation Panel (reference 2019/020)

5. National Statistician’s Data Ethics Advisory Committee (reference: 18(07))

6. Independent Group Advising on Release of Data (NHS Digital, reference DARS-NIC-234656)

Scotland

1. Public Benefit and Privacy Committee- Health and Social Care (reference 1819-0049)

2. Public Benefit and Privacy Committee- Statistics (reference 1819-0049)

3. University of Edinburgh School of Geosciences Ethics Committee (reference 2020-401)





Risks of SARS-CoV-2 infection in children in Scotland

Objectives

1) determine the risk of:

a) SARS-CoV-2 test 

b) SARS-CoV-2 infection 

c) COVID19-related hospital admission 

d) Multisystem Inflammatory Syndrome in Children 

e) COVID-related intensive care unit stay

2) establish how these risks vary according to clinical, family and 

socio-demographic risk factors



Progress to date

• All approvals are now in place (including amendments –almost!)

• Air pollution data downloaded and mapped to postcodes

• EPC data mapped to postcodes

• Comparison of air pollution exposures during pregnancy 
according to different spatio-temporal resolution

• Cleaning and validation of English & Scottish birth cohorts

• Derivation of outcomes for SARS-CoV-2 study



Mapping air pollution to birth cohorts

Air pollution exposure assigned at postcode level

Methodology
i. Match exposure data to UK postcodes using geographical x & y co-

ordinates
ii. Next → Link exposure data with the postcode of the cohorts home 

address  
Data sources
Air pollution 

• Department for Environment, Food and Rural Affairs (DEFRA)
• Cambridge Environmental Research Consultants (CERC)

Postcodes
• Office for National Statistics (ONS) postcode directory



Air pollution data sources - DEFRA



Air pollution data sources - CERC



The UK postcode system

• A postcode designates an area with several addresses 
or a single major delivery point

• On average 15 properties per postcodes, but it can be 
anywhere between 1 and 100

• 1.8 million postcodes in use in UK
• ~380,000 in Greater London

ONS postcode directory
• All postcodes ever used in UK since introduction of 

system.
• Start and end dates when postcode in use.
• X and Y geographical co-ordinates of postcodes based 

on the British National Grid

The British National Grid
Copyright Ordnance Survey 2018



Mapping geographical grid to a postcode

Geographical coordinates of each 
postcode mapped to the nearest 
centroid of each:
• 1×1 km grid for the DEFRA air 

pollution data;
• 100x100m grid for the CERC air 

pollution data.

The 100x100m grid of coordinates (X=530500, 182200), its 
centroid and the geographical coordinates of the postcode for 

GOSH ICH, University College London



Final mapped datasets 

DEFRA data linkage – England and Scotland
• Over 108,000 1x1km grids with at least one postcode
• On average there are 22 postcodes in a grid in England and 11 in 

Scotland
• Total size of data files with air pollution data and mapped 

postcodes: ~ 16 GB

CERC data linkage – Greater London
• Over 111,000 100x100m grids with at least one postcode
• On average 2/4 postcodes in a grid
• Total size of data files with air pollution data and mapped 

postcodes: ~ 11 GB



English birth cohort* – merging birth registrations with HES data

ONS data linkage

ONSID              HESID

ONS dataset

ONSID

HES birth dataset

HESID  

ONS Mortality 

dataset

ONSID

Readmissions 

dataset

HESID  

Diagram showing how the children identifiers were used to link the Office for National Statistics 
(ONS) dataset with the Hospital Episodes Statistics (HES) dataset  

*Dataset originally developed by Prof Alison Macfarlane at City University, https://www.journalslibrary.nihr.ac.uk/hsdr/hsdr07180



English Birth cohort

• ONS birth registration data in England for 2005-2014 were linked with the 
HES Birth dataset  

• ~ 5,970,000 (92.8%) live birth singleton were successfully linked  with a 
hospital birth record

• Children with missing link more likely to be born at home, in a private place 
or in the earlier years of the cohort

• ~2,250,000 children had a record of hospital admission during the same 
period



Disclaimer
This work was produced using statistical data from ONS. The use of the ONS statistical data in this work 
does not imply the endorsement of the ONS in relation to the interpretation or analysis of the statistical 
data. 
This work uses research datasets which may not exactly reproduce National Statistics aggregates.
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