Study Finds Risks Low for Careful Users of Organophosphate Pesticides

By Norm Herdrich

As most farmers, dealers, applicators, and others who handle agricultural chemicals know, many pesticides, especially insecticides, are toxic to the nervous system.  Some of the most potent of these are methyl parathion and other organophosphates (OP).  Acute overexposure to these chemicals can cause fatigue, headache, nausea, blurry vision, tremor, confusion, and, in very severe cases, coma and death.  In certification classes in Washington, applicators are taught that a single drop of concentrated methyl parathion in a person’s eye can be fatal.

Studies have also found that some people who recover from the initial symptoms of acute organophosphate poisoning appear to have measurable deficiencies in motor skills and changes in personality traits compared to people who have not been exposed to high levels of these pesticides.  What was not known, however, was whether long-term, low-level exposure to organophosphate pesticides produced measurable deficiencies in memory, concentration, language skills, and coordination, and changes in personality.

Dr. Richard Fenske, director of the Pacific Northwest Agricultural Safety and Health Center at the University of Washington, conducted a study in New Jersey in an attempt to answer that question.  At the New Jersey Agricultural Experiment Station at Rutgers University, Dr. Fenske studied 57 tree fruit producers who had used organophosphate pesticides for many years, but had no history of acute poisoning.  Fenske and his colleagues gave these tree fruit growers a battery of tests to evaluate concentration, visual-motor skills, memory, language, and mood, as well as complete physical exams focusing on neurologic function.  The same tests were given to blueberry growers, cranberry growers, and hardware store owners who had no history of organophosphate pesticide exposure.
The findings of the study, which were published in the American Journal of Industrial Medicine, surprised Fenske and his colleagues:  “We did not see a meaningful difference between lifetime applicators of OP pesticides and other farmers in the region.  We also compared the applicators to local hardware store owners and again found no differences.  This is good news for anyone who handles these chemicals as a part of their work, and underscores the importance of treating these compounds with respect.  Avoiding overexposure to these compounds is critical.”

Why is this study relevant to Northwest farmers?  “Tree fruit farming in southern New Jersey is very similar to farming here.  Our subjects were owner-operators and lifetime farmers.  The same products and application techniques are used in both parts of the country.  This means the results would apply to fruit producers in Idaho, Oregon, and Washington,” Fenske explains.

At the start of the study, a number of comparisons were made between the fruit growers and the berry farmers and hardware store owners who served as the control group.  There were no significant differences in age between the two groups.  The control group was more educated and had significantly higher reading skills, differences which were taken into account when the data were analyzed.  

Both groups were subjected to detailed medical histories, with emphasis on head trauma, medications used, neurologic diseases, and alcohol and drug use.  The physical exams included neurologic function, and urine and blood analyses, including a check of red blood cell cholinesterase levels.  Farmers were asked if they had ever had an acute organophosphate exposure that caused them to see a physician.  Blood tests (cholinesterase) confirmed that the farmers were free of any effects of such an exposure when they were tested. 

The study results indicated a statistically significant slowing of reaction time in tree fruit producers who used organophosphates regularly over several years, compared to the control group.  However, this difference was not as clearly observed when farmers were classified into high and low exposure groups based on lifetime exposure adjusted for work activities and the use of protective equipment.  In summary, the study found long-term occupational use of organophosphates “did not result in impressive deficits in neurobehavioral performance or alternations in personality or emotional status.” 

What did it all prove?  “Basically, that farmers who have used organophosphate insecticides carefully, and, because of this, have not suffered an acute poisoning incident, are not much different from hardware store owners,” says Fenske.  “There were no dramatic findings.”

Fenske cautions that the test results are relevant only for adults who may receive chronic, low-level exposure to organophosphates, and should not be extended to children whose neurological systems are not fully developed, and which may be affected in ways not seen in adults.
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