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Dietary Exposure to Agricultural Pesticides
(are you what you eat?)
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Adult	farmworkers
Kids	of	pesticide	applicators
Kids	of	farmworkers
Kids	in	farming	communities
Kids	in	Seattle

Observed
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*During	“non-spray”	seasons



Prohibits	use	of:

• Most	synthetic	pesticides,	
including	organophosphates

• Synthetic	fertilizers

• Genetic	modification

• Irradiation

• Human	biosolids (“sewage	
sludge”)

• Antibiotics/synthetic	
hormones
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Fox	News

Time	Magazine

The	New	York	Times

WebMD



• Mother-child	cohort	studies	
suggest	that	low-level	
pesticide	exposure	in utero
can	have	neurological	and	
cognitive	effects

• Unknown	if	pesticide	
exposure	due	to	
conventional	diet	is	
substantial	enough	to	cause	
these	detriments

• Unknown	if	organic	diet	
could	result	in	measurable	
health	benefit

Maternal/neonatal
exposure



Remaining	uncertainties	regarding	long-
term	exposure	in	vulnerable	populations

• Chronic	vs	acute	exposure	measurement
• Short	half-lives
• Short	interventions

• Realistic	dietary	interventions
• Most	“organic	consumers”	don’t	eat	100%	organic

• Vulnerable	population
• No	organic	intervention	studies	to	date	in	pregnant	
women	

• Confounding
• Observational	studies	are	challenged	by	factors	
associated	with	the	choice	to	consume	organic
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Conventional	Group	– 10	Women Organic	Group	– 10	Women





• $20-worth	of fresh	fruit	
and	vegetables	
delivered	weekly	to	
participants	homes

• Deliveries	continue	
throughout	second	and	
third	trimester	(up	to	
$480	total)

• Partnership	with	local	
produce	distributors
and	delivery	service	

• Convenient	and	easy	for	
participants	



Developed a study-specific food diary 
app

• Participants	captured:

• amount	and	type	of	all	produce	
consumed (including	photos)

• whether	it	was	provided	by	the	
study	or	not	

• and	if	not,	whether	it	was	
conventional	or	organic	

• Used	to	calculate	number	of	
conventional	and	organic	servings	
of	each	type	of	produce	consumed	
during	the	study



We	collected	461	samples	from	20	women	over	a	1-year	period,	
representing	an	average	of	23	weeks	(~6	months)	per	participant.



Universal pesticides panel
2,4-Dichlorophenoxyacetic	acid

2-Isopropyl-4-methyl-6-hydroxypyrimidine

para-Nitrophenol

3,5,6-Trichloro-2-pyridinol

Malathion	dicarboxylic	acid

3-Phenoxybenzoic	acid

4-Fluoro-3-phenoxybenzoic	acid

cis-3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane	carboxylic	acid

trans-3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane	carboxylic	acid

24 weekly samples composited in 1 mL 
aliquots to create six “monthly” aggregate 
samples representing the second and 
third trimesters

1 baseline 
sample
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Provision	of	organic	fruits	and	vegetables	significantly	decreased	
exposure	to	2,4-D	(an	herbicide)	and	3-PBA	(a	metabolite	of	

pyrethroid	insecticides)

Curl	et	al.	(Work	in	progress)



Conclusions

• Consumption	of	an	organic	diet	significantly	reduces	exposure	to	
synthetic	agricultural	pesticides,	including	herbicides	and	several	
classes	of	insecticides
• This	is	true	even	when	the	diet	is	only	partially	organic

• For	populations	without	occupational	or	residential	sources,	diet	
is	the	dominant	route	of	exposure	to	several	classes	of	synthetic	
agricultural	pesticides

• This	work	demonstrates	the	feasibility	of	a	randomized	organic	
diet	intervention	study	among	pregnant	women,	which	may	be	
the	best	way	to	evaluate	the	health	effects	of	dietary	exposure	
to	agricultural	pesticides	in	conventionally	grown	food

Unpublished	work	presented	here	was	funded	by	the	
Institute	for	Translational	Health	Sciences	at	the	
University	of	Washington.


