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Factors Associated with Blood Cholinesterase Levels

Dis Control J Vol 52 No. 3 Jul - Sep 2026 among Crop Rotation Farmers Exposed to Pesticides

Abstract

Crop rotation farming requires the use of insecticides at multiple stages of the production process,
resulting in continuous occupational exposure among farmers. In particular, insecticides that inhibit
cholinesterase activity are of significant concern, as decreased blood cholinesterase levels serve as an
important biomarker of pesticide exposure and associated health risks. This study aimed to identify factors
associated with blood cholinesterase levels related to insecticide exposure among rotational crop farmers in
Ban Sa Subdistrict, Chae Hom District, Lampang Province, Thailand. This study included 281 participants,
and data were collected between July and September 2025. The research instruments consisted of structured
questionnaires assessing knowledge, attitudes, and practices regarding the surveillance, prevention, and
control of pesticide-related illnesses, as well as a cholinesterase reactive test paper for measuring blood
cholinesterase levels. Relationships between variables and blood cholinesterase levels were analyzed using
Spearman’s rank correlation coefficient and the Chi-squared test. Predictive factors were subsequently
identified using ordinal logistic regression analysis. The results revealed that nine factors were significantly
associated with blood cholinesterase levels, including sex, age, educational level, body mass index (BMI),
personal hygiene after work, pesticide use per application, average working duration per week, agricultural
experience, and the level of surveillance, prevention, and control practices for pesticide-related illnesses. In
the multivariable ordinal logistic regression model, four factors significantly associated with blood
cholinesterase levels: sex (Adjusted OR=0.52, 95% CI=0.28-0.95), body mass index (Adjusted OR=0.88,
95% CI=0.81-0.96), personal hygiene after work (Adjusted OR=0.31, 95% CI=0.14-0.71), and pesti-
cide use (Adjusted OR=1.28, 95% CI=1.02-1.60). The findings provide empirical evidence to
support the planning and implementation of occupational health and safety measures aimed at reducing health

risks associated with insecticide exposure among crop rotation farmers.
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M0 1 szauannganad wazwganssnlumaithss3s muaun wazilasnulsannasiefididausss (n=281)

Table 1 Levels of Knowledge, Attitudes, and Practices Regarding Surveillance, Control, and Prevention of Diseases Related to

Insecticide Exposure (n=281)

Variables n % Statistics
Knowledge level x=10.5, SD=1.4, max=20, min=11
Good (8-11 points) (81%-100%) 262 93.2
Moderate (4-7 points) (60%-80%) 16 5.7
Needs improvement (0-3 points) (<60%) 3 1.1
Attitude level x=20.4, SD=4.4, max=34, min=10
Good (31-40 points) (81%-100%) 4 1.4
Moderate (21-30 points) (60%-80%) 119 42.3
Needs improvement (0-20 points) (<60%) 158 56.2
Practice level x=12.5, SD=1.4, max=20, min=11
Good (26-33 points) (81%-100%) 270 96.1
Moderate (18-25 points) (60%-80%) 11 3.9
Needs improvement (0-17 points) (<60%) 0 0.0
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M 2 Mmadssdiuszaueulmiladueamatsaludaavaingueindn (n=281)

Table 2 Blood cholinesterase levels of the participants (n=281)

Cholinesterase Activity Level (U/mL)m Blood Cholinesterase Status n %
>100.00 Normal 1 0.4
>87.50-99.99 Safe 21 7.5
>75.00-87.49 At risk 156 55.5
<75.00 Unsafe 103 36.7

= I'd w n:q [ u J
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ssautaulasilpdutaamasalutdan
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USananmslaansieiimanusss ((h/a59) szeziian
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M 4

AN 3 ANNFNRUS ST NmuUsaaseiussaueulmiladuaamassluden Taaldadnlaauads (Chi-square test)

(n=281)
Table 3 Association Between Independent Variables and Blood Cholinesterase Enzyme Levels Using the Chi-square Test
(n=281)
Independent Variables Pearson p-value
Chi-Square
Sex 18.764 <0.001*

*p-value<0.05

= v w g V@ a 1y o = = Y aa v w g g
139N 4 m’luauWuﬁizvn’mmLtﬂiaaizﬂ‘Ui:ﬂ‘uLaul“mﬂﬂamaamaLs&ﬂutaaﬂ Iﬂﬂul?fﬂﬂﬂaWaNWuﬁLLUUaLﬂﬂil’tNu

(Spearman’s rank correlation) (n=281)

Table 4 Association Between Independent Variables and Blood Cholinesterase Enzyme Levels Using Spearman’s Rank

Correlation (n=281)

Independent Variables Spearman’s rank correlation p-value
Age (years) 0.147 0.014*
Educational level -0.131 0.029*
Body Mass Index (BMI) -0.284 <0.001*
Personal hygiene after work -0.154 0.010*
Pesticide use (caps/time) 0.160 0.021*
Average working duration per week (days/week) 0.139 0.020*
Agricultural experience in rotational crop cultivation (years) 0.182 0.002*
Level of surveillance, control, and preventive practices for pesticide-related illness -0.129 0.031*

*p-value<0.05
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Table 5 Results of ordinal logistic regression modeling

Variables B (Coefficient) SE Wald X2 p-value Adjusted OR (95 % CI)
Sex (reference=Female) -0.661 0.308 4.602 0.032* 0.52 (0.28-0.95)
Body Mass Index (BMI) -0.128 0.042 9.248  0.002* 0.88 (0.81-0.96)
Personal hygiene after work -1.168 0.418 7.794 0.005* 0.31 (0.14-0.71)
Pesticide use (caps/time) 0.245 0.115 4.520 0.033* 1.28 (1.02-1.60)

*p-value<0.05
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