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Abstract. Indonesia is an agricultural country. Most of the population works in 

agriculture. Farmers use pesticides when farming activities. Pesticides are needed 

for plants attacked by pests and diseases. Pesticides poison when they are to be 

used and when they are prepared or finished using. Pesticides have the effect of 

inhibiting the distribution of nerve impulses by binding them to the cholinesterase 

enzyme. This study aims to determine the relationship between age, education, 

knowledge, and action. The research design used observational analytics with a 

cross-sectional approach. The research population is a group of farmers in Bumi-

aji District. The research sample totaling 379 people was taken based on inclusion 

and exclusion criteria using the total sampling technique. Univariate analysis us-

ing characteristic frequency distribution and bivariate analysis using chi-square. 

The results of the bivariate analysis test using the chi-square statistical test, the 

age variable (p=0.669), the education variable (p=0.034), the knowledge variable 

(p=0.309), and the action variable (p=0.938). The value below (p=0.05) indicates 

a relationship with cholinesterase levels. In conclusion, there is no relationship 

between age, knowledge, and action with cholinesterase levels, but for the edu-

cation factor, there is a relationship with cholinesterase levels. 
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1 Introduction 

Indonesia is an agricultural country with the majority of people working in agri-

culture. The agricultural sector has a significant role because it is a food producer for 

people in a country. Data from the Central Bureau of Statistics showed that the number 

of farmers is around 33.4 million people spread across 34 provinces in Indonesia [1]. 

As an agricultural country, the use of inorganic and organic pesticides is very varied 

and diverse; this can lead to pesticide poisoning. Poisoning caused by pesticides is 

about 80% occurring in farming countries in all parts of the world. Cases of poisoning 

caused by the use of pesticides in China have reportedly reached 53,000 to 123,000 

people. Bangladesh’s death rate is relatively high due to pesticides for Cambodia from 

23 [2]. 
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Most farmer fathers and mothers use pesticides when carrying out agricultural ac-

tivities. These pesticides are very much needed when attacked by pests and diseases. 

The behavior of farmers in using pesticides contrary to regulations could have adverse 

effects on human health and the environment [3]. This was also conveyed by Yuantari 

et al. that the use of pesticides that are not appropriate can potentially be harmful to the 

health of these farmers and also buyers who buy these agricultural products, non-target 

microorganisms and will harm the environment so that it can be polluted both the water 

and the surrounding soil [4]. 

The use of organic and inorganic pesticides in all countries is around three and a 

half million tons annually. Pesticides poison the human body when applied and when 

prepared for or after spraying activities [5]. The entry of poison can be through the eyes, 

skin, breath, and mouth. Research by Herdianti suggests that pesticide poisoning, which 

has profound effects such as disease, infertility, cancer, liver, and defects in the body, 

is estimated at 5,000-10,000 farmers per year [6]. Signs of a person experiencing pes-

ticide poisoning are speedy heart rate, dizziness, watery eyes, movement in specific 

muscles, vomiting, foaming at the mouth, narrowed pupils resulting in blurred vision, 

headaches, drooling, and nausea [7]. For the safety of farmers in using pesticides, it has 

been regulated by the Ministry of Health of the Republic of Indonesia [8] 

In 2016 cases of poisoning caused by pesticides in Indonesia registered 711 points, 

while in 2017, cases of poisoning due to pesticides 2 died, and 124 cases of poisoning 

were recorded [9]. This pesticide has the effect of restraining the distribution of nerve 

impulses by binding to the cholinesterase enzyme. Cholinesterase is an enzyme present 

in cellular fluids, and its function is to stop the action of acetylcholinesterase by being 

hydrolyzed to choline and acetic acid. Cholinesterase is helpful as a regulator of nerve 

work in balancing the nervous system in the body [7]. Chronic poisoning from organ-

ophosphate pesticides has the potential to be carcinogenic [10]. The possibility of ex-

posure to organophosphate pesticides in the body can be determined by carrying out a 

cholinesterase enzyme test [11]. 

Batu is a city in the middle of East Java Province, which is surrounded by moun-

tains and has very high agricultural potential. The crops grown quite a lot by farmers 

are vegetables, fruits, flowers, and rice. Certain fruits and vegetables include apples, 

cauliflower, carrots, citrus fruits, and potatoes. These vegetables and fruits are suitable 

plants to be developed in the highlands. The Bumiaji sub-district is where most people 

work as farmers, fruit, flower, and vegetable farmers. In Batu City, there is the Bumiaji 

District. The Bumiaji sub-district is the area with the most livelihoods for farmers. The 

agricultural potential in Bumiaji District is very diverse. The variety is the abundance 

of flower, fruit, and vegetable farming. 

 In 2021 the Batu City Health Office will carry out an inspection of cholinesterase 

levels for farmers in the Batu City area spread over several villages/sub-districts, 

namely Punten Village, three respondents poisoned 26 examination respondents, Sum-

berbrantas Village has 50 examination respondents whom three respondents poisoned, 

Sidomulyo Village has 51 examination respondents one respondent was poisoned, To-

rongrejo Village had 53 examination respondents who were poisoned 0 respondents, 

Giripurno Village had 52 examination respondents whom one respondent poisoned. 
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Some plants often attacked by pests are oranges, apples, cauliflower, carrots, and 

potatoes. The most disturbing problems are insects. Therefore farmers use pesticides to 

eradicate insects. In carrying out pest control, farmers use spraying. Chemical spraying 

must follow the Standard Operating Procedure (SOP), namely wearing Personal Pro-

tective Equipment (PPE) such as long-sleeved shirts, gloves, goggles, masks, etc. This 

safety equipment is vital for the safety and health of farmers so they don't get poisoned. 

Threats that can occur during the application of pesticides on these plants are then ca-

pable of causing disturbances that can trigger disease. Diseases that trigger disruptions 

experienced by farmers are respiratory disorders, poisoning, blood disorders, and other 

disorders [12]. The variables to be studied are age, education, knowledge, and action. 

The age variable is studied because this age relates to years of service in agriculture. 

Field application. So, it is necessary to conduct further research on farmers' age, edu-

cation, knowledge, and actions in using pesticides, especially in the Bumiaji area, to 

determine the number of farmers exposed to poisons. Farmer research aims to deter-

mine the relationship between age, knowledge, and education. 

2 Methods 

The type of research used is quantitative research. The research method uses an 

observational analytic design using a cross-sectional approach. The study analyzed the 

relationship between age, knowledge, education, and actions with cholinesterase levels 

in farmers in Bumiaji District, Batu City. The study has seven villages: Sumberbrantas, 

Giripurno, Bumiaji, and Tulungrejo. Punten, Bulukerto, and Sumbergondo. The sam-

pling technique uses the total sampling method. The inclusion criteria are male/female, 

farmers in the Bumiaji sub-district, and willing to be respondents. The population is 

farmers in the Bumiaji sub-district, namely 379 farmers. The instrument used is a la-

boratory test (cholinesterase). To obtain other data using interviews, documentation, 

and questionnaires. This study used two analyses, namely univariate analysis and biva-

riate analysis. The characteristic frequency distribution was used for univariate analy-

sis, while the Chi-Square test was used for bivariate analysis. The variables used are 

dependent and independent. Four independent variables are age, education, knowledge, 

and action. At the same time, the dependent variable is cholinesterase levels. The time 

for data collection was carried out in 2022 in the Bumiaji sub-district, Batu City. 

3 Results 

Table 1. Variables using univariate analysis of the characteristic frequency distribution 

Variable Frequency (n) Percent (%) 

Age 

     <40 Years 

>40 Years 

 

116 

263 

 

30.6 

69.4 

Education 

No school 

 

11 

 

2.9 
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Variable Frequency (n) Percent (%) 

Elementary / Junior 

High School 

Senior High School 

D1-D3 

D4/S1 

 S2/S3 

234 

 

107 

6 

20 

1 

61.7 

 

28.2 

1.6 

5.3 

0.3 

Knowledge 

Poor 

Enough 

Good 

 

22 

285 

72 

 

5.8 

75.2 

19.0 

Action 

Poor 

Enough 

Good 

 

3 

317 

59 

 

0.8 

83.6 

15.6 

Check up result 

No Poisoning 

  Poisoning 

 

371 

8 

 

97.9 

2.1 

 

Table 1 shows that farmers aged less than 40 were 116 people (30.6%), and those 

aged more than 40 were 263 people (69.4%). For the education variable of farmers who 

did not attend school, 11 people (2.9%), elementary/junior high school education 234 

people (61.7%), high school education 107 people (28.2%), D1-D3 education six 

people (1.6%) ), D4/S1 education 20 people (5.3%) and Masters/S3 education one 

person (0.3%). The knowledge variable is divided into three, namely less, sufficient, 

and good, for those who are lacking 22 people (5.8%), enough 285 people (75.2%), and 

for good 72 people (19.0%). For the action variable, it is divided into three, namely 

less, adequate, and good. For those who are lacking three people (0.8%), 317 people 

(83.6%) are adequate, and for those who are good, 59 people (15.6%). The results of 

the cholinesterase examination showed that were not poisoned 371 people (97.9%), and 

those who were poisoned were eight people (2.1%). 

Table 2. Bivariate analysis 

Variable 
No 

Poisoning 
Poisoning p-value 

Age 

<40 Years 

>40 Years 

 

113 

258 

 

3 

5 

 

0.669 

Education 

No school 

Elementary / Junior High School 

Senior High School 

D1-D3 

D4/S1 

 S2/S3 

 

11 

232 

102 

5 

20 

1 

 

0 

2 

5 

1 

0 

0 

0.034 
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Variable 
No 

Poisoning 
Poisoning p-value 

Knowledge 

Poor 

Enough 

Good 

 

21 

278 

72 

 

1 

7 

0 

0.309 

Action 

Poor 

Enough 

Good 

 

3 

310 

58 

 

0 

7 

1 

0.938 

 

Table 2 shows the results of the bivariate analysis test using the chi-square statistical 

test. There is no relationship between age, knowledge, and action with cholinesterase 

levels, but for the education factor (p-value=0.034), there is a relationship with cholin-

esterase levels. 

4 Discussion 

4.1 Relationship between Age and Cholinesterase Levels 

 For the age level of farmers, it is stated that farmers under forty have a one point 

ninety-nine times greater chance of experiencing pesticide poisoning, analogous to 

farmers over 40. However, the ratio value is 0.669. Of course, age and cholinesterase 

levels in the blood have no relationship [13]. Furthermore, Yuristi stated that the age 

that has entered the vulnerable age and then the age that is still productive at work 

cannot be used as a benchmark in pesticide poisoning because many factors influence 

poisoning apart from the age factor [14]. However, research result by Wicaksono sug-

gests that the older a person is, the more they experience and the more exposure they 

experience. With the increasing age of a person, the metabolic function will decrease 

and result in a decrease in cholinesterase activity [15]. Therefore, it will facilitate the 

occurrence of poisoning caused by pesticides. Poisoning can be prevented by using 

pesticides according to the dosage and using personal protective equipment (PPE) ac-

cording to regulations. 

4.2 Relationship between Education and Cholinesterase Levels 

For the farmer education category, there is a link between education and cholines-

terase levels. Result Ratio of 0.034. The formal education gained will add insight into 

the knowledge of individuals, so with a higher level of education, it is hoped that insight 

into the understanding of the dangers of pesticides, how to use them properly, and their 

application is better when compared to those with a low level of education so that in 

the application of pesticides, the level of higher education will be much better [15]. A 

person's higher education level will affect how to receive new messages, and the level 

of education will ultimately influence behavior and attitudes [16]. Exposure to 
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pesticides also depends on the duration of exposure, measuring the capacity of these 

pesticides and aspects of exposure changes such as using personal protective equipment 

[17]. However, education is obtained from school benches and non-formal education 

such as training, courses, etc. Farmers in the Bumiaji District received pesticide guid-

ance from the Agriculture Service and the Bumiaji Health Center. 

4.3 Relationship between Knowledge and Cholinesterase Levels 

For the results of knowledge with cholinesterase levels, there is no relationship. 

The ratio value of 0.309. Maranata et al. stated that several aspects that can affect the 

occurrence of intoxication due to pesticides are external factors such as dose, duration 

of spraying pesticides, working period, correct spraying technique, spraying time and 

basic sanitation, type, use of proper personal protective equipment, action against wind 

direction, frequency of spraying and how to handle pesticides [18]. The level of 

knowledge is the main supporting component in behaving and doing work. This is be-

cause knowledge is one of the first components of behavior. Cognitive, as well as 

knowledge, is an essential domain for forming a person's actions [15]. A good level of 

knowledge is only sometimes followed by preventing farmers from pesticide poisoning, 

which can be seen by checking cholinesterase levels [19]. This is possible because not 

all owned knowledge ends in healthy behavior. In scoring this variable, most farmers' 

knowledge about pesticides is quite good. This can be seen in the table. 

This level of knowledge is how farmers find out, learn, understand, and so on to 

get information related to agriculture, especially pesticides. Social media, the internet, 

books, agricultural service officers, and health workers exist. Higher knowledge will 

trigger appropriate action per the regulations to prevent poisoning. In scoring this var-

iable, most farmers' knowledge about pesticides is quite good, as seen in the table. 

4.4 Relationship of Action to Cholinesterase Levels 

For the results of the action with cholinesterase levels, there is no relationship—

the ratio value of 0.506. From the results of multivariate analysis, the relationship be-

tween action and cholinesterase levels is very influential. By using personal protective 

equipment correctly and according to standards, there is no link between cholinesterase 

levels. This was also conveyed in research by Wicaksono, suggesting that farmers use 

pesticides well. This can be seen in attitudes, knowledge, and actions [15]. Action is an 

application that someone does. This action also approaches the direction of behavior. 

Health behavior is not solely influenced by insight but can also be affected by support 

from other parties, motivation, facilities, and actions [20]. Several factors influence 

poisoning, including temperature, humidity, and rainfall [21]. This research also aligns 

with Maranata, which states that several aspects that can influence pesticide poisoning 

are external, namely, from outside the body. Then the use of pesticides, most of the 

things are good. Therefore, this is what causes there to be no link between the action 

and poisoning in farmers. Another thing that causes poisoning is the large number of 

pesticides used [18]. 
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5 Conclusion 

There is no relationship between age, knowledge, and action with cholinesterase 

levels in farmers’ blood in Bumiaji District, Batu City, while education has a relation-

ship with cholinesterase levels. 
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