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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 
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



Ambient air pollution data sources - DEFRA

Slide courtesy of Graziella Favarato



Ambient air pollution data sources: Cambridge Environmental 
Research Consultants (CERC): ADMS-Urban

/ Glasgow

/ 50x50m grid

/ 2009-2014

Slide courtesy of Graziella Favarato



Energy Performance Certificates

• Data collected by surveyor when a property is let, 
sold or constructed in the UK (valid for 10 years)

• EPC data for PICNIC includes:
• directly observed variables e.g. property type, 

number of rooms, number of heated rooms, 
total floor area, mains gas connection..

• Inferred variables: infiltration rate 
• Modelled variable: indoor/outdoor ratio for 

PM2.5 and NO2

• EPC data linked at postcode level in England, UPRN 
(dwelling level) in Scotland.





Examples of public, parent and charity 
engagement

• Parents in Bradford consulted on the prevention of

respiratory infections in children

• Parents' & Carers’ Advisory Group (PCAG) at Great

Ormond Street Hospital/UCL Institute of Child

Health

• Shelter Birmingham (Visit to coffee morning)

• National Children’s Bureau Parents Research 

Advisory group 

• Conversations with British Lung Foundation & Clean 

Air Parents’ Network / Mums for Lungs

Credit Alexander Drummer (unsplash)



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 population-based risks 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

In children and young people in Scotland

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

socio-demographic risk factors



Progress to date

• All approvals are now in place 

• Air pollution data downloaded and mapped to postcodes

• EPC data mapped to postcodes for England & uploaded to ONS SRS

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

• Cleaning and validation of English & Scottish birth cohorts

• Epidemiology of SARS-CoV-2 in children and young people in Scotland study 
in write up phase 



Factors associated with amoxicillin prescribing in primary care among young children 
in Bradford, England: cohort study

• One third of children <5 years old are 
prescribed at least one antibiotic annually

• 75% of antibiotics prescribed to children 
in primary care in the UK are for 
respiratory infections (pneumonia, 
tonsillitis, sinusitis)

• What child, family and environmental 
factors are associated amoxicillin 
prescribing in young children? Miller et al (under review)



• Born in Bradford Allergy and Infection 
(ALL-IN) study 

• Data from ~2500 children from: 

• Maternity records

• Baseline questionnaire during pregnancy

• Congenital anomaly register

• Parental questionnaires at age 12 and 24 months

• Electronic primary care records 

• DEFRA air pollution modelled PM2.5 annual 
averages at 1x1km grid linked to child LSOA at 
birth/1 year of age

Data sources

https://borninbradford.nhs.uk/

https://borninbradford.nhs.uk/


Exposure variables
Child: Sex, annual quarter of birth, prematurity, mode of delivery, congenital anomalies, 
prematurity, ethnic group

Maternal/family: socio-economic status, maternal smoking during pregnancy, formal childcare, 
breastfeeding

Environment: overcrowding, mould/damp, gas cooking, quartile of PM2.5 exposure (in relation to 
Bradford annual average)

Exposures and outcomes 

Outcome variables

-One or more amoxicillin prescription (by year of age)

-One or more consultations for lower respiratory infections (by year of age)

-One or more consultations for upper respiratory infections (by year of age)



Results – amoxicillin (odds ratios & 95% CI) 

Age 1 Age 2
Mutually adjusted: n=2,450 Mutually adjusted: n=2,476

Mother's ethnicity
White British 1 1
Pakistani, UK born 1.44 (1.06-1.94) 1.46 (1.10-1.94)
Pakistani, not UK born 1.42 (1.07-1.90) 1.56 (1.19-2.04)
Other 0.70 (0.52-0.96) 0.98 (0.74-1.31)

Socio-economic position
Least deprived and most educated 1 1
Employed not materially deprived 0.79 (0.59-1.06) 1.13 (0.85-1.50)
Employed no access to money 0.92 (0.69-1.22) 1.11 (0.85-1.46)
Benefits but coping 0.92 (0.70-1.21) 1.26 (0.97-1.64)
Most deprived 1.36 (1.00-1.86) 1.26 (0.93-1.70)

Overall rates of amoxicillin prescribing: 
Age 1: 710/1000 child years
Age 2: 780/1000 child years

nage 1= 2450
nage 2= 2476



Age 1 Age 2
Quartile of PM2.5 in relation to 

Bradford level
1st/2nd quartile of PM2.5 1
3rd quartile of PM2.5 0.94 (0.76-1.16)
4th quartile of PM2.5 0.97 (0.75-1.26)

Mould or visible damp spots
No mould or damp 1
Mould or damp 0.98 (0.80-1.21)

Number of people in household
2-5 people 1
6 or more people 1.41 (1.14-1.74)

Results – amoxicillin: (odds ratios & 95% CI)  
environment variables



Age 1 Age 2

Mother's ethnicity

White British 1 1
Pakistani, UK born 1.21 (0.88-1.65) 1.40 (1.01-1.95)
Pakistani, not UK born 1.43 (1.06-1.91) 1.61 (1.17-2.21)
Other 0.76 (0.54-1.06) 1.15 (0.83-1.61)

Socio-economic position
Least deprived and most educated 1 1

Employed not materially deprived 1.27 (0.91-1.76) 1.41 (1.02-1.95)

Employed no access to money 1.55 (1.13-2.12) 1.01 (0.73-1.39)

Benefits but coping 1.42 (1.06-1.91) 1.19 (0.88-1.60)
Most deprived 1.84 (1.32-2.58) 1.47 (1.05-2.08)

Results – lower respiratory infections (odds ratios & 95% CIs) 

Overall rates of LRI consultations: 
Age 1: 458/1000 child years
Age 2: 409/1000 child years



Age 1 Age 2

Quartile of PM2.5 in relation to 

Bradford level
1st-2nd quartile of PM2.5 1
3rd quartile of PM2.5 1.06 (0.83-1.35)
4th quartile of PM2.5 1.09 (0.81-1.46)

Mould or visible damp spots
No mould or damp 1
Mould or damp 0.84 (0.67-1.06)

Results – lower respiratory infections 

Environment variables (odds ratios & 95% CIs) 



Summary – factors associated with amoxicillin prescribing in 
BiB ALL-IN

• 43% and 47% of children were prescribed amoxicillin in their 1st / 2nd year of life 
respectively

• Ethic group was consistently associated with amoxicillin prescribing and lower 
respiratory infection consultations; socio-economic status associated with lower 
respiratory infection consultations and amoxicillin prescriptions during first year

• Overcrowding was only environmental variable associated with amoxicillin prescribing

• Study limited to one specific area of England with particular ethnic group composition; 
need national studies with more variation in environmental exposures across different 
families in order to detect these effects



Lessons learned from PICNIC study: so far

• To examine questions about the impact of 

ambient air pollution and child health, we need 

national administrative data linked to 

environmental data: they are inclusive, large and 

geographically varied

• These datasets are extremely difficult to access, 

with applications to multiple data providers take 

years

• This is despite low risk of disclosure and 
evidence of public support Photo credit: Kiana Bosman, unsplash
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