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Background

• Composting is increasing in the UK due to the 1999 EU Landfill Directive (1999/31/EC) 

requiring diversion of waste from landfill

• Composting results in elevated concentrations of biological air pollution (bioaerosols)

• Bioaerosols are aerosolised particles of fungi, bacteria and their cellular constituents 

• Bioaerosols can cause ill health but dose- response is unclear

• Research is needed to support policy and regulation of large scale composting sites



Systematic Reviews



Epidemiology (1)



Defining distance – not as easy as it sounds!



Results: Respiratory hospital admissions 
in relation to distance from site
Distance Band (m) Effect Unadjusted models

(n at COA level = 
4654)

Adjusted models 
(for deprivation and smoking 

proxy confounders)
(n at COA level = 4580)a

250-750m compared 
with reference area 

RR (95% CI)
p-value

1.05 (0.99-1.11)
0.08

1.01 (0.95-1.06)
0.68

750-1500m compared 
with reference area

RR (95% CI)
p-value

1.02 (1.00-1.05)
0.06

1.03 (1.01-1.05)
0.04

Reference area 1500-
2500m

RR (95% CI) 1.00 1.00

P for trend 0.01 0.10
Log-transformed 
distance 

RR (95% CI)
p-value

0.97 (0.94-1.00)
0.06

0.98 (0.96-1.00)
0.05

a Not all confounders were available for all COAs due to differences in 2001 and 2011 Census geographies

<1 = higher 
risk near 
site

>1 = higher 
risk near 
site



Improve exposure estimates - modelling

Parameters relating to 

the emissions source 

and pollution deposition 

properties are the most 

important in predicting 

exposure



Epidemiology (2)



Risk of hospital admission 2005-14 (Roca-Barceló 2020)

• 76 sites

• Exposure: wind direction, overlaps important

• ~ 250,000 hospital admissions including 3,163 

for cystic fibrosis within 4km of sites

• Multi-level modelling with random intercepts 

(clustering by COA and by composting facility)

• No associations for any respiratory condition



• What’s the research question?

• Look at sensitive groups

– Cystic fibrosis patients. e.g. PhD studentship at Imperial looking at environmental factors in people living with 

CF. Includes analysis of living near registered composting sites (RCS)

– Known asthmatics/allergic rhinitis sufferers

• Look at those with higher exposure

– Occupational health studies

• Use existing health datasets available for retrospective/prospective studies

– UKRI estimate 2.2 million (3.5%) of UK population are in a cohort study

• Biomarker studies

• Improve exposure estimates

Epidemiology (3) – future work



Exposure estimation – the Achilles heel of environmental 

epidemiology

PM2.5 Pollens Fungi

Personal monitoring Special studies Special studies – nasal 

filters most successful

?

Ambient daily monitoring

[distance valid for]

Defra AURN from 2009, 

up to 150 sites

[needs modelling]

Met Office network, 14 

sites usually, 6 in 2020

[41km: Pashley, 2009]

1 (Leicester!)

[30-40km]

Modelled ambient –

coarse scale

Defra background 

annual averages at 1km2

Worcester models for 

Met Office

No

Modelled ambient – fine 

scale/to address

Special studies No No

Indoors – monitor/model Special studies [indoor 

sources e.g. cooking, 

wood burning, candles, 

ETS]

No 

[outdoor sources]

No 

[indoor and outdoor 

sources]



Pollen types counted and their allergenicity

High Moderate to High Moderate Low to moderate Low None or very 
low

Birch Ash Oak Beech Elm Nettle-type*

Grass Alder Elder # Pine-type Lime #

Mugwort Dock Goosefoot Plantain

Ragweed Hazel Hornbeam Poplar

Plane Horse Chestnut # Willow

Yew-type Sweet Chestnut # Winter Jasmine #

Rape-type #

* Includes pellitory of the wall (high)

# Insect pollinated 12 pollen-types counted by UK pollen network



Aeroallergen calendars

http://www.maara.org

Pollen calendar Fungal spore calendar



Thank you

ah618@leicester.ac.uk

The 14th UK & Ireland Occupational and 
Environmental Epidemiology Society annual 
meeting will be held on afternoons of 3&4 
June 2021 hosted by UoL

*FREE* *ONLINE*

Call for abstracts on new occupational and 
environmental epidemiological research 
relevant to the UK & Ireland setting, 
deadline March 22nd

For registration and submission details see
https://www2.le.ac.uk/centres/cehs

https://www2.le.ac.uk/centres/cehs
https://epidemiologysociety.wordpress.com/

