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ABSTRACT 

This study aims to analyze the relationship between cholinesterase levels and cognitive 
status in farmers in Village, Panti District, Jember Regency. High use of pesticides in the 
agricultural sector can increase the risk of poisoning, which has an impact on health, 
especially the nervous system and cognitive function. The research method used was 
observational with a cross-sectional design, involving 30 farmers who used 
organophosphate and carbamate pesticides. Cognitive status was measured using the Mini 
Mental State Examination (MMSE). The results showed that there was a decrease in 
cholinesterase levels in some farmers, but the analysis with the Spearman correlation test 
showed no significant relationship between cholinesterase levels and cognitive status (p > 
0.05). This research is expected to provide information about the impact of pesticides and 
the importance of using personal protective equipment for farmers. 
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INTRODUCTION 

Indonesia is a country rich in natural resources, this wealth is divided into 

several sectors, such as the sea, forests, rice fields, and other biological resources. 

Indonesia is divided into maritime areas in the form of oceans and agrarian areas in 

the form of forestry, plantations, and large areas of rice fields geographically (East 

Java Agriculture Office, 2019). Agriculture is one of Indonesia's natural resources 

which is an important factor in economic development in Indonesia. Almost all of 

Indonesia's people need the results of this agricultural sector for food and most of 

the others depend on it as jobs (Widyawati, 2017). Jember is one of the areas 

dominated by agricultural areas in the form of forests and rice fields with a rice field 

area of 86,685.56 Ha (26.32%). In line with the working land of the people of 

Jember in the agricultural sector and the use of pesticides has increased (Oktavia et 

al., 2015). According to the National Poisoning Information Center (Sikernas) since 
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2016 until now, there have been 771 cases of poisoning that have occurred due to 

increasing pesticides (Okta, 2019). 

Data from the Central Statistics Agency (BPS) of Jember Regency in 2019, 

Village, Panti District has a population of 7041 people with the majority of the 

population making a livelihood of rice farmers. We can see the increase in risk 

factors due to the high use of pesticides indirectly and the lack of habits of using 

Personal Protective Equipment (PPE) from farmers which causes the impact of 

pesticide exposure to increase. 

Pesticides are one of the chemicals in the agricultural sector that are useful to 

help farmers repel pests so that they can maintain the yield of agricultural products 

(Arif, 2019). Pesticides have been used all over the world, according to Sebastian 

et al. (2017) the excessive use of pesticides and over a long period of time will cause 

several impacts on the human body. The impact is not only limited to farmers who 

are directly exposed but also indirectly but also to the surrounding living creatures 

and the environment. The impact on humans caused by pesticides can be of various 

types, ranging from the respiratory system, allergies or itching on the skin 

depending on how the pesticide enters the body. In addition, one of the disorders 

that can occur is abnormalities in the nervous system (Nicolopoulou et al., 2016). 

The nervous system can be anatomically divided into two, namely the Central 

Nervous System (CNS) which consists of the brain and spinal cord and the 

Peripheral Nervous System (SST) which consists of cranial and spinal nerves 

(Bahrudin, 2016). The two nervous systems work together to maintain the human 

body to be able to run physiologically (Sherwood, 2014). The nervous system is 

very important and vital in the human body because the nervous system regulates 

motor and sensory stimuli in the human body physiologically. These two aspects, 

if not running normally, will cause disturbances in the human nervous system 

(Rohlman et al., 2012). One of the causes of the disorder is due to an imbalance in 

cholinesterase levels that interfere with the physiology of the nervous system 

(Wang A, 2014). 

An imbalance in acetylcholinesterase (AChE) levels is one of the indicators 

that can be found in people who experience poisoning or exposure to pesticides. 

Decreased AChE levels can occur due to the long-term use of pesticides and the 

neurotoxin properties of substances in pesticides (Edward et al., 2015). Types of 

pesticides such as; organophosphates, organochlorines and carbamates can cause 

disturbances in the central nervous system and peripheral nervous system which 

can result in other disorders that are innervated by damaged nerves and can 

eventually cause a decrease in productivity of farmers (Muhammad et al., 2018). 

One of the disorders that can occur in the human nervous system is cognitive 

impairment. In general, cognitive impairment is a disorder that often occurs with 

age and causes a decrease in brain function which is characterized by the onset of 

disorders in thinking, calculation, verbal communication, visual memory, and 

concentration (Sebastian et al., 2017). Another extrenal factor that can cause this 

disorder is chemical substances such as pesticides that interfere with cognitive 

functions regulated by the central nervous system. A person's cognitive status can 

be checked using the Mini Mental State Examination (MMSE) which is an 

examination to assess the cognitive function of a person and is widely used (Radolfo 

et al., 2009). 
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Previous research by Sebastian et al. (2017), began to find abnormalities in 

the nervous system, especially in the cognitive function of farmers who were 

exposed to pesticides for a period of 5 years and began to be very obvious when the 

exposure was more than 10 years. Exposure to pesticides for a long period of time 

can have effects on farmers' health, especially on the nervous system. Acetylcholine 

(ACh) which should be broken down into choline and acetic acid by AChE cannot 

run properly because exposure to pesticides in the body can cause phosphorylation 

of AChE so that there is a buildup of ACh which later interferes with the flow of 

nerve excitation affected by exposure (Wang, 2014). 

The data from the results of the study can find out that there is a possibility 

of an increase in the risk factors of pesticide poisoning in these areas and other areas 

with the majority of jobs as farmers who use pesticides (Edward et al., 2015). 

Village is one of the villages in Jember that has the majority of the community's 

work as farmers and is the largest rice producer in Panti District, making Village an 

active pesticide user so that it may have risk factors for exposure and the impact of 

the exposure. This attracted the attention of the author to research on the 

relationship between pesticide exposure seen from AChE levels and cognitive 

status in farmers, with the title "The Relationship of Cholinesterase Levels to 

Cognitive Status in Farmers in Village, Panti District, Jember Regency". 

The general purpose of this study is to find out whether there is a relationship 

between cholinesterase levels and cognitive status in farmers in Village, Panti 

District, Jember Regency. The specific objectives of this study are: 

a. Determine the level of cholinesterase in farmers. 

b. Determine the cognitive status of farmers. 

c. To determine the relationship between cholinesterase levels and cognitive status 

in farmers. 

The researcher hopes that this study can provide benefits to several parties, 

including: 

1. The results of this study can be used as a reference for medical personnel about 

the impact of pesticides on farmers and know the preventive actions that can be 

taken. 

2. The results of this research can add to the literature and references as reference 

materials for future research. 

3. The results of this study are expected to provide information to the community, 

especially farmers, about the impact of pesticide exposure, especially on the 

nervous system, so that it can help prevent the community from the impact of 

pesticide use and minimize risk factors that can be modified. 

 

RESEARCH METHOD 

Research Design 

The type of research that will be carried out is observational analysis using a 

cross sectional research design. Cross sectional  research is a non-experimental 

study that is used to measure several variables and is carried out at a certain time at 

once (point time approach) (Hidayat, 2019).  The cross sectional  research design 

used in this study was to find the relationship between cognitive function and 

cholinesterase levels in farmers in Village, Panti District, Jember Regency. 
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Place and Time of Research 

This research was carried out in Village, Panti District, Jember Regency, 

while the measurement of cholinesterase levels was carried out in the Biochemistry 

Laboratory, Faculty of Medicine, University of Jember. The time for the data 

obtained in this study was taken during the months of May 2019 – February 2020. 

 

Research Population 

The population in this study is farmers who use organophosphate and 

carbamate pesticides in Village, Panti District, Jember Regency. 

 

Research Sample 

The samples taken were farmers who used organophosphate and carbamate 

pesticides in Village, Panti District, Jember Regency that met the inclusion and 

exclusion criteria 

 

Research Instruments: 

Questionnaire 

The questionnaire contains data on the general characteristics of the subjects 

which include gender, working period, name, age, type of pesticide used based on 

brand, disease history, drug history, and at the same time a consent sheet in the form 

of informed consent and an MMSE questionnaire to measure cognitive status. 

Research Tools 

a. Lembar informed consent. 

b. MMSE questionnaire to measure conitative function. 

c. The blood lancet is 28 G to collect capillary blood from the farmers' fingers. 

d. A 5 cc syringe with a 21 G needle to take a blood sample through the pinch fossa 

vein. 

e. Alcohol swab for sterilization at the location where blood will be drawn. 

f. Torniquet is used to stem venous blood in the upper arm. 

g. Centrifuge is used to obtain supernatants in blood samples. 

h. The blood collection is 5 cc. 

i. Test tubes to hold supernatants, reagents, or a mixture of both. 

j. Micropipettes to transfer reagents and supernatants into test tubes. 

k. Cuvettes to accommodate the results of mixing supernatants with reagents before 

being assessed on a spectrophotometer. 

l. Waterbaths are used to incubate either supernatant samples, reagents, or a 

mixture of both. 

m. A spectrophotometer is used to assess cholinesterase levels in blood plasma. 

 

Research Materials 

a. Blood from the fossa cubiti vein to assess cholinesterase levels. 

b. Cholinesterase reagents consist of 2 reagents (Wicaksono, 2016);  

Reagent 1: 

Pyrophosphate pH 7.6 75 mmol/L 

Hexacyanoferrate(III) 2 mmol/L 

Reagent 2: 

Butyrylthiocholine 15 mmol/L 
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Research Procedure 

Due Diligence 

This research uses human subjects so that in its implementation it requires a 

feasibility test from the Ethics Commission of the Faculty of Medicine, University 

of Jember. 

 

Licensing 

The researcher took care of a letter of introduction from the Faculty of 

Medicine, University of Jember and asked for a research permit in Village, Jember 

Regency through the National and Political Health Agency (Bakesbangpol), as well 

as a permit to use the Biochemistry Laboratory of the Faculty of Medicine, 

University of Jember. 

 

Informed Consent and Explanation 

a. Providing informed consent to the sample 

b. Provide an explanation sheet related to the data collection procedure. 

 

Cognitive Function Measurement 

a. Preparing MMSE Questionnaires and paper sheets 

b. Conducting primary data collection by directly asking for samples to answer 

questions and follow instructions according to the questionnaire and test that will 

be given. 

 

Venous blood sampling (Bastian et al., 2018) Blood sampling is carried out by: 

a. Choose the part where the venipuncture will be performed, namely: the 

antecubitus of the arm, choose a vein that is large and not easy to move. 

b. Disinfect the venipuncture area with an alcohol swab in a circular motion from 

center to edge, leave 30 seconds for alcohol to dry. 

c. Placing a 7.5–10 cm tourniquet over the venipuncture area with a fist on the 

patient's hand helps with the appearance of the vein. 

d. Inserting the needle into the vein, position the pinhole upwards at an angle of 

15–300. 

e. Remove the tourniquet after the blood has flowed (do not leave the tourniquet 

on for more than 1 minute). 

f. Fill the tube until the vacuum is completely removed, remove the tube from the 

needle. 

g. Rotate the contents of the tube 5–10 times. 

h. Release the needle slowly. Immediately press with a cotton swab for 3–5 

minutes, plaster the veni puncture part and remove after 15 minutes. 

i. Label the tube (name, no.lab, needle & date of retrieval). 

 

Cholinesterase Level Check 

Used to test the solution whether it still meets the requirements or expires, 

how to test (Marissa, 2017): 

a. The researcher took 3 cc of blood using a syringe and then put it into an 

eppendorf tube. 

b. Blood in the centrifuge at 4000 rpm for 10 minutes to get blood plasma that is 

separated from the solid part of the blood. 
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c. The examiner mixed 20 μL of blood plasma and 1000 μL of reagent 1 into a 

sample tube and then incubated at 37 oC for 3 minutes. 

d. The examiner added 2 reagent 2 as much as 250 μL. Mix incubated for 2 minutes. 

e. The researchers put the mixture on a spectrophotometer with a wavelength of 

405 nm and read the absorbance at minutes 1, 2, and 3. 

f. Calculate the value of cholinesterase activity. 

Cadre of cholinesterase (U/L) = ∆A/min x Factor 

= |A1-A2|+|A2-A3| 68500 x 

Normal values (Arif, Mansyur, 2015): 

Man = 4620-11500 U/L Female = 3930-10800 U/L 

 

Data Collection 

The data that has been collected is processed by means of interviews and 

filling in general data of farmers (name, gender, address, smoking, last time of 

spraying, disease history and history of medicines). Data collection was carried out 

by taking blood samples directly by medical personnel as materials to measure 

cholinesterase levels and conducting cognitive function tests using MMSE 

questionnaires. 

 

Data Analysis 

The data analysis used in the study was using the statistical processing 

application Statistical Package for Social Science (SPSS). The data analysis needed 

is descriptive univariate analysis, then bivariate data to see the relationship between 

cholinesterase levels (independent variables) and cognitive status in farmers 

(dependent variables) using the Spearman correlation test (Dahlan, 2014). 

 

Research Flow 

 
 

 

 
 

 

 

Determination of research samples that meet the inclusion and exclusion 

criteria 

Approval of the Ethics Commission of the Faculty of Medicine, University 

of Jember 

Bangkesbangpol research licensing and using the Laboratory 

Biochemistry, Faculty of Medicine, University of Jember 

Submit an application for a research permit to the Ethics Commission of the 

Faculty of Medicine 

University of Jember 
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RESULT AND DISCUSSION 

The study on the relationship between cholinesterase levels and cognitive 

status in farmers in Village, Panti District, Jember Regency obtained the following 

results: 

 

Characteristics of Research Sample 

The research was conducted in Village, Panti District, Jember Regency from 

November 2019 to January 2020. The population of this study is all farmers in 

Village, Panti District, Jember Regency, the subjects and respondents in this study 

are 42 farmers, but as many as 12 farmers failed to become research samples due 

to damage to blood samples that have been taken and some did not enter the criteria 

for inclusion of data samples, so a sample of 30 farmers was obtained. Data 

processing and analysis in this study used the statistical processing computer 

program Statistical Package for the Social Science (SPSS) 24.0. 

The enforcement of the inclusion and exclusion criteria of the sample by the 

researcher was carried out using interviews and filling out general data sheets. Some 

of the things that can affect cholinesterase levels and cognitive status in farmers 

include farmers with diseases such as dementia, Alzheimer's, neurological disorders 

and a history of head injuries, as well as other chronic diseases that need to be 

examined to minimize bias. In this study, no laboratory examinations or other 

examinations were carried out to enforce the exclusion criteria. This study has 

limitations in controlling factors that can affect cholinesterase levels and cognitive 

status in farmers such as; history of diseases and history of medications. 

The characteristics of the sample were grouped by gender, age and 

educational status. The characteristics of the sample based on gender were 17 male 

samples (56.67%) and 13 female samples (43.33%). Sample characteristics based 

on educational status were obtained by each sample with the last education of 

elementary school (SD) as many as 24 samples (80%), as many as 3 sample (10%) 

is the first graduating from junior high school, as many as 

Data collection includes: 

− Respondent's consent by signing the informed consent sheet 

− Filling out questionnaires and interviews regarding general data of 
respondents 

− Blood sampling and hemoglobin level measurement by medical 

personnel 

− Measurement of cholinesterase levels at the Biochemistry Laboratory, 

Faculty of Medicine, University of Jember. 

Data Processing and Analysis 

Data Presentation 
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2 samples (6.67%) were graduates of upper school (SMA), and 1 sample 

(3.33%) was graduates of Strata 1 (S1). The characteristics of the sample based on 

age were obtained 2 samples (6.67%) with a vulnerable age of 18-25, as many as 4 

samples (13.33%) with a vulnerable age of 26-35, as many as 8 samples 

(26.67%) with vulnerable age 36-45, as many as 12 samples (40%) with 

vulnerable 

age 46-55, and as many as 4 samples (13.33%) with vulnerable age 55-60. 

Based on this study, samples with a history of disease were obtained as many as 

5 samples (16.67%) while samples without a history of disease were 25 

samples (83.33%). Sample characteristics based on drug history were obtained 

samples with drug history as many as 3 samples (10%) while samples without drug 

history were 27 samples (90%). The general characteristics data of the sample can 

be seen in Table 1. 

 

Table 1. Distribution of Farmer Characteristics Data in Village, Panti District, 

Jember Regency 
Characteristics of the farmer's 
sample 

Sum Percentage (%) 

Gender   

Man 17 56,67 
Woman 13 43,33 

Age   

18 – 25 2 6,67 
26 – 35 4 13,33 
36 – 45 8 26,67 
46 – 55 12 40 
55 – 60 4 13,33 

Educational Status   

SD 24 80 
SMP 3 10 
SMA 2 6,67 
>SMA 1 3,33 

History of disease   

Ada 5 16,67 
No 25 83,33 

History of medications   

Ada 3 10 
No 27 90 

Total 30 100 

 

Distribution of Cholinesterase Level Data 

The cholinesterase levels in this study were obtained in the range of 156.4-

16,769.55 U/L. Men and women had different normal levels of cholinesterase, men 

had normal levels of 4620-11500 U/L and women 3930-10800 U/L. Based on the 

results of laboratory examinations, it was found that 8 male subjects and 6 female 

research subjects experienced a decrease in cholinesterase levels which is an 

indicator of pesticide poisoning. Data on cholinesterase levels can be seen in Table 

2. 

 

Table 2. Distribution of Cholinesterase Level Data 

Man Woman 
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Variable 
Number (n) Percentage (%) Number (n) Percentage (%) 

< Normal 8 26,67% 6 20% 
Normal 6 20% 6 20% 
> Normal 3 10% 1 3,33% 
Total 17 56,67% 13 43,33% 

 

Distribution of Cognitive Status Data 

A person's Cognitive Status can be known through the Mini Mental State 

Examination (MMSE) examination using the MMSE Questionnaire. Cognitive 

status or function is defined as one of the complex functions of the human brain 

consisting of several aspects such as visual perception and the construction of 

numeracy skills, perception and use of language, comprehension and use of 

language, information processing, memory, executive functions, and problem 

solving. Interpretation in the MMSE examination, a person will be assessed as 

having cognitive impairment with a score of 0-16, assessed as likely a disorder if 

the score is 17-23, and assessed as normal with a score of 24-30 (Nurjanah, 2012). 

In this study, based on the results of the examination, 7 respondents (23.33%) with 

normal MMSE scores, as many as 11 respondents (36.67%) had a possible 

impairment score, and 12 respondents (40%) with cognitive impairment scores. 

Data on cognitive status can be seen in Table 4.3. 

 

Table 4.3 Distribution of Data on the Incidence of Cognitive Impairment in 

Farmers 
Variable Man Woman 

 Number (n) Percentage(%) Number (n) Percentage(%) 

Normal 5 16,67% 2 6,67% 

Possible Disruptions 7 23,33% 4 13,33% 

Gangguan 5 16,67% 7 23,33% 

Total 17 56,67% 13 43,33 

 

Data Analysis of Research Results 

In this study, before analyzing bivariate data to determine the relationship 

between variables, a normality test was carried out to find out whether the 

distribution of the data was distributed normally or not on the cholinesterase level 

data obtained from 30 research samples. In the normality test carried out, the 

significance value of AChE was obtained of 0.013. The significance value of the 

data is <0.05, which means that the data is not distributed normally, the correlation 

test used is the spearman correlation test because in the normality test it is not 

distributed normally. 

The correlation test carried out in this study is a test used to determine the 

relationship between variables. with a confidence degree of 95% (α= 0.05). Two 

variables are said to have a meaningful relationship if the p-value is less than α (p< 

0.05) while if the p-value is greater than α (p>0.05). The correlation strength is 

stronger when it approaches + 1 (Dahlan, 2014). The results of the bivariate test 

using the spearman correlation test did not find a correlation between cholinesterase 

levels and cognitive status, namely with p= 0.7 The p-value value of more than 0.05 

showed that there was no meaningful relationship between cholinesterase levels and 

cognitive status. Data The relationship between cholinesterase levels and cognitive 

status can be seen in Table 4.4. 
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Table 4.4 Relationship between Cholinesterase Levels and Cognitive Status in 

Farmers 
   Up to CHE Status MMSE 
Spearman Up to CHE Correlation coefficient 1,000 -,073 

  Significance  ,700 
  Quantity(N) 30 30 
 Status MMSE Correlation Coefficient -,073 1,000 
  Significance ,700  

  Quantity(N) 30 30 

 

Discussion 

Sample Characteristics 

In this study, characteristics by gender were obtained for 17 samples 

(56.67%) for men and 13 samples (43.33%) for women. This study is in line with 

the research conducted by Corral et al., (2018) which stated that the number of 

samples with male sex was 68 samples (66.7%) and female samples as many as 34 

samples (33.3%). This happens because women's participation in several fields is 

still low when compared directly to men, and one of them is in the agricultural 

sector or several other fields that require high physical endurance (Luthfi, 2010). 

Some examples in agricultural activities such as carrying loads, one of which is a 

tank containing pesticides so that work, hoeing land, and other examples. For 

pesticide spraying, more men are done. According to research by Corral et al., 

(2017) and Manurung et al., (2016) this gender difference also has an impact in 

several ways, such as; differences in AChE levels and the presence of carcinogenic 

risks in pregnancy in women exposed to pesticides. According to Rasyid et al., 

(2017) if you look at the relationship between gender differences and cognitive 

status, there is no significant relationship, but it is still one of the risk factors for the 

occurrence of cognitive decline (Nur Aini, 2016). 

In this study, the distribution of samples based on the age of the respondents 

showed an age range of 18 to 60 years which was grouped by age category 

according to the Ministry of Health (2018). The results of the analysis of the age of 

the respondents were known to be the most respondents with the age of 46-55 years 

as many as 40% of the respondents. This is in line with the research of Rahmawati 

(2017) which has the most respondents at the age of 45 and 50 years as much as 

10%. This is because increasing age causes a decrease in cholinesterase levels in 

the blood due to a decrease in organ function, especially the liver and kidneys. The 

physiological function of the liver and kidneys is as a neutralizer of exposure to 

toxins and chemicals that enter the body, if there is a decrease in the function of this 

organ, it can cause the accumulation of toxins and chemicals that are harmful to the 

body either acutely or chronically (Rahmawati, 2017). These results are in 

accordance with the literature that says that increasing age results in anatomical 

changes, such as shrinking the brain and changes in neurotransmitters that result in 

a decline in cognitive function (Manurung, 2016). 

In this study, the characteristics of the sample according to educational status 

were measured from the results of interviews and research questionnaires obtained 

variations in the level of education in the research sample, the minimum limit was 

elementary school education (SD) to the Strata 1 (S1) level. The results of this study 

are in line with the research conducted by Manururng et al., (2014) which stated 
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that the sample in the study was also dominated by the level of elementary school 

education (SD) with a total of 27 samples (50.9%) followed by junior high school 

(SMP) and high school (SMA) to the highest in college 1 sample, with a total 

sample of 53 samples. Research conducted by Rasyid et al., (2017) stated that there 

is a meaningful relationship between educational status and cognitive status or 

function in farmers. This happens because the lower a person's education, the less 

intellectual stimulation for the development of cognitive function will also be. 

According to Annida (2018) states that when a person has a good education, the 

person will have a broader knowledge of what is being lived and the impact it will 

have, in this study the statement is related to exposure to pesticides and their 

countermeasures, such as; pay attention to the direction of the wind, the use of 

Personal Protective Equipment (PPE). 

 In this study, the characteristics of the sample were found as many as 25 

samples (83.33%) had no history of disease. low awareness of the community to 

check themselves at the local health center so that they do not know or forget that 

the sample has a history of disease. This is one of the shortcomings of this study. 

 

The Relationship Between Cholinesterase Levels and Cognitive Status in 

Farmers 

The data in this study obtained the results of cholinesterase levels from 30 

research subjects which had varying values from the results of laboratory 

examinations. There is a difference in normal values in female and male samples, 

AChE levels in men are said to be normal if the level is 4620-11500 U/L and in 

women 3930-10800 U/L. AChE levels when experiencing a decrease are an 

indicator of a person experiencing pesticide poisoning (Ananto & Armunanto, 

2017). The results of laboratory examinations found that 7 male subjects and 6 

female subjects experienced decreased cholinesterase levels which are indicators of 

pesticide poisoning. The results of this study are in line with the research conducted 

by Rustia et al. (2010) which stated that there was a decrease in cholinesterase levels 

in 25 farmer subjects (86.2%) followed by the appearance of symptoms of pesticide 

poisoning. Research conducted by Islam and Malik (2018) stated that there was a 

relationship between a decrease in cholinesterase levels which is an indicator of 

pesticide poisoning and a decrease in cognitive function, but in contrast to the 

research conducted by Kim (2019) stated that from the 80 samples taken there was 

no significant relationship between a decrease in cholinesterase levels and changes 

in cognitive function. This may occur because several factors, both from the sample, 

such as lifestyle, disease history, duration of exposure to pesticides, can occur due 

to factors and errors from the research process itself, such as errors during the 

preparation of blood samples, storage, and when checking cholinesterase levels. 

 The results of the cognitive status examination on 30 samples of this study 

obtained varying results. A person will be assessed as having cognitive impairment 

with a score of 0-16, assessed as likely to have a disorder if the score is 17-23, and 

assessed as normal with a score of 24-30 (Nurjanah, 2012). In this study, based on 

the results of the examination, 7 samples (23.33%) with normal MMSE scores, as 

many as 11 samples (36.67%) had a possible disorder score, and 12 samples (40%) 

with cognitive impairment scores. The highest number in respondents with MMSE 

values below 17, which means cognitive impairment, this can occur because the 

accumulation of organophosphate pesticide residues that are neurotoxins cause 

damage and cause disorders in the central nervous system resulting in a decrease in 
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cognitive function (Sauliyusta, 2016). According to Islam and Malik (2018) stated 

that one of the heavy impacts caused by long-term exposure to pesticides is that it 

interferes with the activity of the central nervous system and can damage cells in 

the brain, because the brain is more sensitive to toxicity. Processes such as 

replication, migration, differentiation, myelination of neurons, and synapse 

formation that occur in the nervous system are more susceptible to neurotoxic 

chemicals. Neurotoxic agents can cross the blood-brain barrier and manifest in 

disrupting the development of brain function. 

A person's cognitive status can be influenced by several things, both from 

internal factors that come from oneself and are non-modifiable such as; age and 

genetics. Age is one of the factors that can affect a person's cognitive status because 

of the degenerative process that causes damage, death and decreased cell 

regeneration. One of the other factors is external factors that come from the 

environment, such as; Educational status and duration of exposure to pesticides, 

educational status is one of the factors that can affect cognitive status because 

according to Kim (2019) states that when a person has a high educational status, a 

person will get cognitive stimulation more often and this will cause better cognitive 

function than those who rarely get cognitive stimulation. Judging from other 

factors, namely the length of exposure, the longer exposure, the accumulation of 

neurotoxin pesticides will increase and cause more damage to the body, especially 

nerve cells. 

The results of the bivariate test in this study showed that there was no 

meaningful relationship between cholinesterase levels and cognitive status in 

farmers. The results of this study are not in line with research conducted by 

Saulistya (2016) and Islam and Malik (2018) which stated that there is a relationship 

between cholinesterase levels and cognitive status in farmers exposed to pesticides. 

The difference between this study and the research conducted by Saulistya (2016) 

and Islam and Malik (2018) lies in the measurement of the treatment group, namely 

with farmers who are exposed to organophosphate pesticides and the existence of a 

control group, namely farmers who are not exposed to these pesticides and the large 

number of samples in the study. Research conducted by Corral (2017) states that 

there are symptoms and serious impacts caused by exposure to pesticides when the 

exposure has occurred for more than 5 years, and it will be more noticeable if the 

exposure occurs for more than 10 years, but besides that, cognitive function and 

cholinesterase levels can also be affected by several other things, both from the 

sample itself; such as genetics, age, and gender, as well as the external environment 

such as; lifestyle, education level, length of exposure, use of PPE, and others. This 

study only measured groups exposed to pesticides. This causes the effect of 

pesticides on the incidence of cognitive impairment when compared between 

farmers who are exposed to pesticides and those who are not exposed to pesticides 

in a certain working period. 

One of the other factors that can cause differences in yields between farmers' 

samples is the use of Personal Protective Equipment (PPE), exposure to pesticides 

through inhalation is more vulnerable than through dermal. This happens because 

the inhalation route of pesticides enters the body by involving very small aerosol 

particles and a thin layer of alveoli so that it can accelerate and make it easier for 

pesticides to be absorbed in blood vessels, while through the dermal route pesticides 

enter the body involving larger pesticide particles; Its absorption is influenced by 
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various factors including the exposed body parts, the number of follicles, the 

thickness of the stratum corneum, the composition of sebum, and the distance of 

blood vessels to the surface of the skin; And the skin has xenobiotic metabolic 

enzymes that play a role in eliminating from pesticides. As a result, exposure to 

pesticides through dermal accumulates less in the body than through inhalation, so 

exposure to pesticides through inhalation is at risk of causing poisoning if with 

doses, the same type of pesticides and not using personal protective equipment that 

protects the body through inhalation and dermal (Kim, 2019). This study does not 

consider the factor of personal protective equipment in farmer subjects. The 

subjects in this study are not uniform in the use of personal protective equipment 

where there are farmers who use personal protective equipment and those who do 

not. This causes pesticides to enter the body more easily in farmers who do not use 

personal protective equipment than farmers who use these tools. 

 

CONCLUSION 

Based on research conducted to see the relationship between cholinesterase 

levels and cognitive status, it can be concluded that there is no significant 

relationship between cholinesterase levels and cognitive status. A decrease in ChE 

levels was obtained in 14 subjects (46.67%) and a decrease in cognitive function 

was obtained in 12 respondents in Village, Panti District, Jember Regency. 
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