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OUTLINE

What we are working on now:

Estimating the actual pesticide exposure
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PESTICIDES AND LEUKEMIA

 Most common cancer in children

 Multifactorial: interaction between genetic (inherited) susceptibility factors and 
exogenous exposures

 Chronic low-level pesticide exposure during pregnancy and early childhood could be 
risk factor

 Challenge: relatively rare outcome and low-levels of exposure
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Positive association confirmed
for domestic use

Low-quality of evidence

Need for better studies
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ENVIRONMENTAL EXPOSURE?

the associations observed in this study
need to be confirmed by analytic
epidemiologic studies using individual
level exposure data and accounting for 
potential confounders that could not be
taken into account in this ecologic
study.
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ENVIRONMENTAL EXPOSURE?

Ecological fallacy:
Drawing conclusions
about individuals
based on aggregated
data in a larger group
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WHY DENMARK?
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WHY DENMARK?

 >60% population near indirect agricultural exposures

 Danish National Birth Cohort:

 96,841 live births 1996-2003

 Case-cohort analysis

 191 cases (61 leukemia, 59 CNS)

 9171 controls (~10% random sample)

 Geocoded residences during pregancy

 Danish General Agricultural Register

 From 1996: location and area of subsidized crops (crops for sale & grassland)

 720,000 fields

 Spatial resolution 2-5 m
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Area within buffer zones 250, 500, 1000, 2000m where
these crops are grown
 Winter cereals

 Spring cereals

 Grass/clover

 Winter rapeseed

 Peas

 Maize

 Sugar beets

 Seed crops

 Spring rapeseed, potatoes (too few lived within 500m of these)

 Other vegetables (not included until 2000)

EXPOSURE TO CROPS

Planting cycel matched to each month of pregnancy
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Central Husbandry Register

 77,000 animal locations

 Cattle

 Pigs

 Sheep/goat

 Poultry

 Others (mink, deer etc)

 Sum animals Total nitrogen excretion Nex

EXPOSURE TO ANIMALS
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BUT WHAT ABOUT PESTICIDES?
We found elevated risk of childhood leukemia in offspring of 
mothers with the highest tertiles of applications of the 
herbicides fluroxypyr/bromoxynil/ioxynil, phenmedipham, and 
tribenuron-methyl and the fungicide tebuconazole; adjustment 
for total animal Nex within 1000 m increased the risk estimates 
slightly (HRs were > 2.0) but none were statistically significant.

Our findings suggest that living in areas of Denmark with a high 
density of agricultural crops during pregnancy was associated 
with increased risk of childhood leukemia in the offspring 
although the reasons for this association are not clear. A few of 
the nine herbicides and one fungicide that were used on a high 
proportion of crop fields showed similar patterns of elevated 
leukemia risk, but the correlated use and other limitations of the 
pesticide use metrics prohibit conclusions about specific 
pesticides.
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IMPROVING THE EXPOSURE MEASURES

Based on application journals, AU ENVS has estimated for planning years 2010-2021

applied kg of active ingredient by CAS-no. for each

 Month

 100x100 m grid cell in the Danish Kvadratnet
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BUFFER ZONES

For each of > 2 million addresses in DK

 Calculate the percentage of area of the 
DKN_100m_ETRS89 cells within

 100 m

 250 m

 500 m

 1000 m

 Sum kg of each pesticide for each month, 
weighted by % grid cell within circular buffer
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NEED FOR SPEED

Fastest (laziest?) to do by geometry in R:

 Construct relevant DKN_100m_ETRS89 cells for 
each address

 Calculate overlap geometrically

 1 year pesticide data set, all households ~ 3h

Could it have been done in QGIS? Other tools?
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NEXT STEPS

We now have

 pesticide application (kgai) within
buffer zones

 Number of animals within buffer 
zones

A bit too much data to get started:

 Aggregation of pesticides

Most comprehensive nationwide
exposure dataset for pesticide
application

 Lots of epidemiology to come
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TAK

Steen Gyldenkærne (AU ENVS)

Henriette Horsdal (National Center for Register-based Research NCRR, AU)

Cecilie Schmidt Østergaard (AU Public Health, NCRR)

Torben Sigsgaard (AU Public Health)

Carsten B Pedersen (National Center for Register-based Research NCRR, AU)

Marianne Giørtz Pedersen (National Center for Register-based Research NCRR, AU)

Contact: js@ph.au.dk

Twitter: @JorgSchullehner

Bluesky: @jorgs.bsky.social

Novo Nordisk Foundation Challenge Programme
(grant NNF17OC0027864).

mailto:js@ph.au.dk


GIS DAY 2023 JÖRG SCHULLEHNER

28 NOVEMBER 2023 ASSISTANT PROFESSOR
HEALTH

AARHUS
UNIVERSITY



GIS DAY 2023 JÖRG SCHULLEHNER

28 NOVEMBER 2023 ASSISTANT PROFESSOR
HEALTH

AARHUS
UNIVERSITY



AARHUS
UNIVERSITY


	GIS in environmental health
	outline
	Pesticides and leukemia
	Slide Number 4
	Environmental exposure?
	Environmental exposure?
	Why Denmark?
	Why Denmark?
	Exposure to crops
	Exposure to animals
	Slide Number 11
	Slide Number 12
	Slide Number 13
	But what about pesticides?
	Improving the exposure measures
	Slide Number 16
	Buffer zones
	Need for speed
	Next steps
	tak
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29



