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Abstract

This research aimed to study the effect of pesticide mixer use on the levels of the blood cholinesterase
enzyme levels of farmers in Na Mai Subdistrict, Lat Lum Kaeo District, Pathum Thani Province, from a sample
of 200 people. The study was divided into 4 phases as follows: 1) Study the problem of exposure to pesticides;
2) Study the need for problem solving in working with pesticides; 3) Design and develop pesticide mixers; 4)
Experiment and evaluate. Data were collected using a questionnaire, group discussion guidelines, and reactive
paper. Data were analyzed using descriptive statistics and the McNemar test. The design result of the pesticide
mixer includes a mixing tank, cover, motor, mixing shaft, impeller, solar panel set, switch, and on-off valve.
Before the experiment, the sample group had normal levels of blood cholinesterase enzyme levels (8.50%)
and moderately risky behaviors when working with pesticides (80.50%). After the experiment, the risk behavior
scores of working with pesticides were significantly decreased (p-value < 0.001), and the farmers’ cholinesterase
levels in the blood were significantly increased to a normal level (47.5%) (p-value < 0.001). The study’s findings

suggest that the pesticide chemical mixer can be used as a pilot tool in agriculture to reduce farmers’ pesticide

exposure.
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Table 1 Demographic characteristics of farmers (n = 200)

Variables n %

Sex

Male 118 59.00

Female 82 41.00
Age

<50 101 50.50

>50 99  49.50

Mean + SD 50.43 +7.94

Min : Max 38:70
Occupation

Owner 165  82.50

Employee 35 17.50
Year of work (year)

<28 106 53.00

>28 94  47.00

Mean + SD 28.87 + 7.67

Min : Max 1547
Education level

Below elementary 21 10.50

Elementary 144 72.00

High school 35 17.50
Marital status

Single 12 6.00

Married 173 86.50

Windowed/ divorced 15 7.50
Income per month (Thai Bath)

<6,500 136 68.00

26,500 68  32.00

Mean + SD 6,562 + 1,368,

Min : Max 3,000 : 1,000
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Table 1 Demographic characteristics of farmers (n = 200)
(continue)

Variables n %

Pesticide risk behaviors

Medium risk 181 80.50

High risk 65  19.50
Serum cholinesterase levels

Normal 5 2.50

Safe 12 6.00

Risky 81 40.50

Unsafe 102 51.00
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Table 2 Results of comparing the mean difference in risk behavior scores of farmers’ pesticide use before and

after (n = 200)

Mean S.D. diff 95%Cl t p-value
Before 26.60 3.28 9.55 9.14 - 10.18 36.77 <0.001
After 17.05 2.01
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Table 3 Serum cholinesterase levels of farmers (n =200)

Variables n %
Serum cholinesterase levels
Normal 15 7.50
Safe 80 40.00
Risky 85 42.50
Unsafe 20 10.00
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Table 4 Comparative results of cholinesterase enzyme
levels in farmers’ blood before and after using

a pesticide mixer (n = 200)

Cholinesterase levels, n(%)

p-value
Normal Abnormal
Before 17 (8.50) 183 (91.50) <0.001
After 95 (47.50) 105 (52.50)
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