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Integrative Assessment of Multiple Pesticide Exposures in Farming 

as Risk Factors for Non-Hodgkin's Lymphoma in Men

An increased rate of non-Hodgkin's lymphoma (NHL) has been repeatedly

observed among farmers, but identification of specific exposures that

explain this observation has proven difficult.  Exposures to multiple

pesticides pose analytical challenges due to potential confounding and

possible interactions of combined exposures.  During the 1980s, the National

Cancer Institute conducted three case-control studies of NHL in the

midwestern United States.  We used these pooled data to examine pesticide

exposures in farming as risk factors for NHL in men.  The large sample size

(n=3,417) allowed analysis of 47 pesticides simultaneously using multilevel

modeling, controlling for potential confounding by other pesticides in the

model, and adjusting the estimates based on a prespecified variance to make

them more stable and reasonable.  Reported use of several individual

pesticides was associated with increased NHL incidence, including

organophosphate insecticides coumaphos (odds ratio [OR]=1.7; 95% confidence

limits [CL]: 0.8, 2.1), diazinon (OR=1.7; 95% CL: 1.0, 2.8), and fonofos

(OR=1.5; 95% CL: 0.9, 2.7), insecticides chlordane (OR=1.3; 95% CL: 0.8,

2.1), dieldrin (OR=1.4; 95% CL: 0.8, 2.5), and copper acetoarsenite (OR=1.4;

95% CL: 0.9, 2.1), and herbicides atrazine (OR=1.5; 95% CL: 1.0, 2.2),

glyphosate (OR=1.6; 95% CL: 0.9, 2.8), and sodium chlorate (OR=1.9; 95% CL:

0.8, 4.2).  A subanalysis of 'high-risk' pesticides (those noted above)

suggested a positive trend of risk with exposure to increasing numbers of

these pesticides (1 only [OR=1.2; 95% CL: 0.9, 1.5], 2 to 4 [OR=1.4; 95% CL:

1.0, 1.9], 5 or more [OR=2.5 95% CL: 1.2, 5.4).  Consideration of multiple

exposures is important in accurately estimating individual effects and in

evaluating realistic exposure scenarios.
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