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Abstract Pesticide exposure of agricultural workers on agricultural sites may depend on many factors such
as working environment, spraying equipment and personal protective equipment (PPE). This study was
investigated to identify the effect of PPE types in pesticide formulation type and spraying equipment during
the mixing and application step on the theoretical pesticide exposure of the agricultural workers calculated
using Korean Pesticide Operator Exposure Model (KoPOEM). For the evaluation of the same conditions, the
application of leaf spray of 20% content and 2000 times diluted for tebuconazole were simulated. The results
showed that the most effective PPE to reduce the pesticide exposure during the mixing step for agricultural
workers when using SS was gloves, followed by respiratory facial protection (RFP). The effects of reducing
pesticide exposure among the level of wearing PPE in the mixing step were 'Gloves and RFP'> Gloves >
RFP. When using MS, the exposure was greatly reduced even with PPE gloves during the mixing and
application step. In particular, the reductive effect of pesticide exposure when wearing gloves and RFP at the
same time during the mixing step was higher than other degrees of PPE level. And as the type of RFP does
not appear to have a significant effect, it is recommended that agricultural workers wear RFP regardless of
the type. In addition, when using MS, wearing gloves during the application step has a 1/3 reduction effect,
and when wearing gloves and impermeable coveralls at the same time, the reduction effect is nearly 80%.
Therefore, it is recommended for agricultural workers to wear impermeable coveralls. In the future, more
practical suggestions on the wearing of PPE need to be conducted through field studies to confirm the
pesticide reduction effect on the wearing of PPE in agricultural fields.
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Table 1. Code of Personal Protective Equipment (PPE) applied of agricultural workers during mixing and application steps of solid or
liquid formulation for calculating the pesticide exposure using KoPOEM

A) Solid formulation
STEP
Code — —
Mixing Application
I-1 None
12 None Gloves
I-3 Gloves and impermeable coveralls
1I-1 None
11-2 Gloves Gloves
11-3 Gloves and impermeable coveralls
1I-1 None
1I-2 Gloves and RPE (FFP2) Gloves
1I1-3 Gloves and impermeable coveralls
V-1 None
Iv-2 Gloves and RPE (FFP3) Gloves
V-3 Gloves and impermeable coveralls
V-1 None
V-2 RPE (FFP2) Gloves
V-3 Gloves and impermeable coveralls
VI-1 None
VI-2 RPE (FFP3) Gloves
VI-3 Gloves and impermeable coveralls
B) Liquid formulation
Code — STEP —
Mixing Application
I-1 None
12 None Gloves
I-3 Gloves and impermeable coveralls
1I-1 None
112 Gloves Gloves
11-3 Gloves and impermeable coveralls
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Fig. 1. Changes of pesticide exposure to agricultural workers according to the level of wearing personal protective equipment (PPE)

when using speed sprayer.

PPE conditions are coded, applying the setting conditions according to the mixing and application steps in Table 1.
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Fig. 2. Changes of pesticide exposure to agricultural workers according to the level of wearing personal protective equipment (PPE)

when using motor sprayer_high target.

PPE conditions are coded, applying the setting conditions according to the mixing and application steps in Table 1.
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Fig. 3. Changes of pesticide exposure to agricultural workers according to the level of wearing personal protective equipment (PPE)

when using motor sprayer_low target.

PPE conditions are coded, applying the setting conditions according to the mixing and application steps in Table 1.
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