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Summary   
 

All pesticides can affect human health.  Organophosphorus (OP) pesticides 

are a particular concern due to their extensive use and many health effects. 

This study analyzed urine samples for the presence and concentrations of the 

six dialkylphosphate (DAP) urinary metabolites of OP pesticides among 

North Carolina (NC) Latino male migrant farmworkers and Latino men not 

engaged in farm work.  In 2012 and 2013, 204 farmworkers and 129 non-

farmworkers participated. 
 

Almost all farmworkers and non-farmworkers had DAP urinary pesticide 

metabolites in their urine sample, indicating that almost all were exposed to 

OP pesticides.  High concentrations of these metabolites were found in the 

urine samples, indicating that farmworkers and non-farmworkers were 

exposed to high levels of OP pesticides.  In every instance, the 

concentrations for the NC farmworkers and non-farmworkers were greater 

than any reference group for any year for which National Health and 

Nutrition Examination Survey (NHANES) data have been reported. 
 

Research to reduce pesticide exposure among Latino farmworkers and non-

farmworkers is needed.  Policy that reduces exposure to OP insecticides 

among immigrant and other vulnerable communities is needed. 

 
 

Why does it matter? 
 

Thirty-three million pounds of OP pesticides were applied in the United 

States in 2007.  OP pesticides are neurotoxicants that disrupt the nervous 

system by inhibiting cholinesterase.  The immediate effects of small doses 

of OP pesticides include burning eyes, itch, rash, muscle ache, nausea, and 

fatigue.  The immediate effects of large doses of OP pesticides include coma 

and death. The long term effects of small and large doses of OP pesticides 

for adults are increased risks for respiratory and reproductive problems,
 

neurological problems, including dementia and parkinsonism,
 
and cancer.

 

For children, OP exposure has been related to developmental problems, in 

particular, decreased IQ. 

  
 

What did the researchers do? 
 

In 2012 and 2013, researchers collected urine samples from 204 Latino male migrant farmworkers working in three NC 

counties (Harnett, Johnston, Sampson), and 129 Latino immigrant men not engaged in farm work in one NC county 

(Forsyth).  The urine samples for each year were analyzed using the mass-spectrometry based method for the six DAP 

urinary metabolites of OP pesticides.  Metabolites are the products that the body produces as it breaks down chemicals it 

has absorbed. 
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What did the researchers find? 
 

 Overall results 

o Almost all farmworkers and non-farmworkers had DAP urinary pesticide metabolites in their urine sample, 

indicating that almost all were exposed to OP pesticides. 

o High concentrations of these metabolites were found in the urine samples, indicating that farmworkers and 

non-farmworkers were exposed to high levels of OP pesticides. 
 

 Comparing farmworkers and non-farmworkers 

o With few exceptions, the farmworkers and non-farmworkers had similar levels of detection and 

concentration for the DAP urinary pesticide metabolites.  

o Farmworkers always had more DAP urinary pesticide metabolite detections and greater concentrations when 

farmworkers and non-farmworkers differed significantly. 

o Farmworkers in NC continue to experience occupational exposure to OP pesticides.  The frequency of this 

OP pesticide exposure is similar to that found for NC farmworkers in 2007.
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o Latino men in NC, who are not employed in agriculture or other occupations in which pesticide exposure 

would be expected, experience exposure to OP pesticides at frequencies and concentrations comparable to 

Latino farmworkers in NC. 

o These results raise concerns as to the sources of OP pesticide exposure among the non-farmworker Latino 

men. 
 

 North Carolina farmworkers and non-farmworkers compared to other populations 

o In every instance, the concentrations for the NC farmworkers and non-farmworkers were greater than any 

reference group for any year for which National Health and Nutrition Examination Survey (NHANES) data 

have been reported.
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o The NC Latino farmworkers and non-farmworkers in this analysis had far greater DAP concentrations then 

did men aged 20 years and older who participated in the 2003-2008 NHANES.
3
  This is surprising given the 

decreased use of OP pesticides since 2008. 

o Male Latino farmworkers and non-farmworkers in the present study had DAP metabolite levels similar to 

those reported for Florida female farmworkers and non-farmworkers in 2011.
4
   The NC participants had 

higher levels of the total DAP metabolites than did the Florida participants. 

 
 

Recommendations 
 

 Research on reducing pesticide exposure among farmworkers remains important, as these results do not indicate a 

reduction in exposure since data collected in 2007. 
 

 Further research is needed to determine pesticide exposure pathways among Latino non-farmworkers so that this 

disparity can be eliminated.  In particular, this research should examine occupational exposure pathways in jobs 

not traditionally considered to be associated with pesticide exposure.  
 

 Public occupational and environmental health policy should be considered that reduces pesticide exposure.  These 

policies should address occupational exposures and exposure in all vulnerable communities.  
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