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INTRODUCTION 

Agriculture is an important sector in meeting society's needs. This is because Indonesia 

is an agricultural country where most of the population lives in agriculture (Dahiri, 2022). The 

agricultural sector is important because it is a large food producer for a population increasing 

yearly. The increasing demand for food has made farmers develop strategies to increase their 

production, including using pesticides to reduce pests on their crops (Minnikanti et al., 2019). 

Pesticides are all chemicals, other materials, microorganisms, and viruses used to 

eradicate and prevent pests and diseases that damage plants. Pesticides are also defined as 

substances or chemical compounds that can regulate and stimulate plant growth, and other 

ingredients contained in pesticides can be used to protect plants from pests in the form of 
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Abstract 

Agriculture is one sector that has a big role in meeting people's food needs. One strategy 

used by farmers to increase food yields is to use pesticides to prevent pest attacks. However, 

in their use, farmers tend to pay less attention to the use of personal protective equipment to 

prevent the dangers of using pesticides. This research aims to determine the relationship 

between knowledge and the use of personal protective equipment among pesticide-using 

farmers in Waru Village, Slogohimo District. This research is quantitative with an 

observational descriptive design with a cross sectional approach. This research was 

conducted from September to November 2023. The research was carried out in Waru 

Village, Slogohimo District. The population in this study was 390. The research sample was 

80 respondents. The sampling technique was carried out using a proportional sampling 

technique with inclusion and exclusion criteria determined by the researcher. Data 

collection was carried out using questionnaires and observation sheets. Data analysis uses 

descriptive univariate analysis, and bivariate analysis uses the chi-square test. The results 

of the research show that there is a significant relationship between knowledge and the use 

of personal protective equipment among pesticide-using farmers in Waru Village, 

Slogohimo District (p-value=0.045 <0.05); (OR=2,856; 95% CI = 1,126-7,240). Farmers 

with good knowledge about personal protective equipment have a 2.856 times chance of 

using complete personal protective equipment compared to respondents with low 

knowledge. It is hoped that community health centres and community health centres can 

educate farmers to increase their knowledge regarding using personal protective equipment 

to improve farmers' behaviour in using personal protective equipment when working. 
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animals, plants and other pest microorganisms. Using pesticides can reduce agricultural 

management costs, making it more practical, efficient, and economical (Wright et al., 2019).  

Farmers are one of the largest working groups in Indonesia whose health and safety 

must be considered. However, pesticide use has large negative impacts, such as health 

problems and environmental pollution (Indrianti et al., 2021). Pesticides can enter the body in 

various ways, such as through the skin, respiratory tract and digestive tract. Poisoning is one 

of the impacts caused by the excessive use of pesticides (Tutu et al., 2022).  

The World Health Organization (WHO) states that around 1-5 cases of pesticide 

poisoning occur yearly in agricultural workers. Nearly 80% of pesticide poisoning cases occur 

in farmers in developing countries. The effects of this poisoning are quite fatal, such as cancer, 

disability, infertility and liver problems (WHO, 2020). 

In Indonesia, pesticides and chemical fertilizers have become a serious threat, 

especially among farmers, especially in the health sector. Based on the annual report of the 

Pusdatin, food and Drug Supervisory Agency of the Republic of Indonesia, in 2019, 334 cases 

of pesticide poisoning were recorded with agricultural pesticides causing 147 cases (BPOM 

RI, 2020). 

This is a concern for public health workers, who must protect the safety and health of 

farmers so that they can continue to produce food safely and healthily. When farmers use 

pesticides, they need personal protective equipment to protect and work safety for farmers 

(Ndayambaje et al., 2019). Personal protective equipment aims to reduce serious risk if workers 

are exposed to various types of hazards in the workplace. Even though it is the final level of 

prevention, using personal protective equipment is highly recommended for workers (Pesik et 

al., 2022).  

According to Danisa et al., (2022), farmers who use pesticides tend to take the dangers 

of using pesticides for granted, so they do not pay attention to the safety and security 

requirements. The poisoning caused by the use of pesticides is often unnoticeable. Hence, 

farmers feel that pesticides do not cause the disturbance they are experiencing, so they continue 

to use pesticides as they normally do without paying attention to safety (Rinchen et al., 2019).  

The factor that causes farmers to refrain from using personal protective equipment is 

that they still need to gain more knowledge regarding using personal protective equipment as 

a measure of work safety and security (Staudacher et al., 2020). Over the last 5 years, research 

has been related to knowledge regarding using personal protective equipment among pesticide 

farmers. However, there are still differences in previous research results. Gustina (2019) stated 

that there was a relationship between knowledge of the use of personal protective equipment 
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for spraying pesticides among oil palm farmers at PT. Citra Mulia Perkasa in Lampasio 

District, Toli-Toli Regency.  

This is in line with research by Danisa (2022), which states that there is a relationship 

between the level of knowledge and the behaviour of using personal protective equipment when 

spraying pesticides. However, this opinion is not in line with research by Hayati (2018), which 

states that there is no relationship between knowledge and the use of personal protective 

equipment among pesticide-using farmers in Candi Laras Village. 

Based on the results of a preliminary survey of 10 farmers, it is known that in the Waru 

Village area, the majority do not use personal protective equipment such as masks and gloves 

when using spray pesticides. Some farmers only use personal protective equipment in the form 

of boots. Based on the results of interviews, farmers do not use personal protective equipment 

such as masks when using pesticides because they feel uncomfortable breathing. Apart from 

that, they do not use personal protective equipment because farmers think they feel safe without 

using personal protective equipment when working. This has become a habit for them to farm 

without using personal protective equipment.  

Based on the description above, researchers are interested in researching the 

relationship between knowledge and personal protective equipment among farmers who use 

pesticides in Waru Village, Slogohimo District. 

METHODS  

This research uses a quantitative research type, descriptive observational research 

design with a cross-sectional approach. This research was designed to determine the 

relationship between knowledge and the use of personal protective equipment among pesticide-

using farmers in Waru Village, Slogohimo District.  

This research was conducted in September-November 2023. The research was carried 

out in Waru Village, Slogohimo District. The population in this study were 390 farmers who 

used pesticides in Waru Village, Slogohimo District. Determining the sample size was carried 

out using the Lameshow formula, 80 respondents were obtained as research samples with 

inclusion criteria, including residents who live permanently in Waru Village and work as 

farmers who use spray pesticides. Researchers also determined the exclusion criteria in this 

study: farmers who could not communicate fluently. 

The sampling technique used is the proportional sampling technique, where samples 

are taken randomly according to each hamlet to obtain the required number of samples. The 
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questionnaire used in this research has been tested for validity and reliability and declared valid 

and reliable. 

Research instruments tested for validity are considered valid if the calculated r results 

are greater than the r table of 0.361. Based on the results of the validity test that was carried 

out, 18 valid question items were obtained. The reliability test results on the questionnaire used 

show a Cronbach's Alpha value = 0.771 > 0.60, so it can be concluded that the questionnaire 

that has gone through a validity test is declared valid, has gone through the reliability test stage, 

and is declared reliable. 

Data analysis in this study used descriptive univariate analysis and bivariate analysis 

using the Chi-square test to see the association between the dependent and independent 

variables. Data analysis for this research uses computer software like Statistical Program for 

Social Science (SPSS) software version 23. This research has received ethical approval from 

the Health Research Ethics Committee Team, Faculty of Health Sciences, Muhammadiyah 

University of Surakarta with Number 021/KEPK-FIK/IX/ 2023. 

 

RESULTS 

The characteristics of respondents in this study include age, gender, education, and 

length of time working as a farmer: 

Table 1 Characteristics of Respondents (n=80)   

Respondent Characteristics frequency % 

Age 

Adult (20 – 45 years) 

Early Elderly (46 – 65 years) 

Late Elderly (≥ 66 years) 

Mean ± Standard Deviation 

Middle value (min : max) 

 

40 

38 

2 

 

 

50 

47.5 

2.5 

47.59 ± 6.546 

45.50 (38:71) 

Gender 

      Man 

Woman 

 

50 

30 

 

62.5 

37.5 

Education 

Elementary school 

Junior high school 

Senior High School 

 

41 

29 

10 

 

51.3 

36.2 

12.5  

Long Farming 

< 15 years 

≥ 15 years 

 

19 

61 

 

23.8 

76.3 

Based on Table 1, it is known that the respondents in this study were 80 people. The 

majority of respondents entered the adult age phase, namely 20-45 years, 40 people (50%), 

with the youngest respondent's age being 38 years and the oldest respondent's age being 71 

years. The average respondent was 47.59 years old. Most respondents were male, namely 50 

people (62.5%). Most respondents had elementary school or equivalent education, 41 people 
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(51.3%). Most respondents have worked as farmers for over 15 years, namely 61 farmers 

(76.3%). 

 Table 2 Description of Research Variables (n=80) 

Variable frequency % 

Knowledge 

Not enough 

Good 

Mean ± Standard Deviation 

Middle value (min : max) 

 

49 

31 

 

 

 

61.3 

38.8 

11.94 ± 2.258 

12 (7 : 17) 

Use of personal protective equipment 

Incomplete 

Complete 

Mean ± Standard Deviation 

Middle value (min : max) 

 

46 

34 

 

 

57.5 

42.5 

3.16 ± 1.277 

3 (1 : 6) 

Table 2 states that most of the respondents needed more knowledge regarding the use of 

personal protective equipment, 49 people (61.3%). On average, respondents scored 11.94 from 

the 18 questions in the completed questionnaire. The highest score obtained was 17, and the 

lowest score obtained by respondents was 7. Most respondents did not wear complete personal 

protective equipment such as long-sleeved shirts, long trousers, mouth and nose covers, gloves, 

hats and shoes, 46 people (57.5 %). 

Table 3. Relationship with the use of personal protective equipment among farmers who use 

pesticides in Waru Village, Slogohimo District (n=80) 

Variable 

Use of Personal Protective 

Equipment among Farmers 

Using Pesticides Total 

 

 

p-value 
 

OR 

 (95%CI) Incomplete Complete  

n 

 

% n % n % 

Knowledge 

Not enough 

Good 

 

33 

13 

 

67,3 

41,9 

 

16 

18 

 

32,7 

58,1 

 

49 

31 

 

100 

100 

 

0,045 

2,856 

(1,126-7,240) 

Based on the results of the bivariate analysis in Table 3, it is known that the p-value is 

0.045 (<0.05), meaning that there is a relationship between knowledge and the use of personal 

protective equipment among pesticide-using farmers in Waru Village, Slogohimo District with 

the Odds Ratio (OR) value = 2.856 (95% CI= 1.126 – 7.240), meaning that respondents with 

good knowledge of personal protective equipment have a 2.856 times chance of wearing 

complete personal protective equipment compared to respondents with low knowledge. The 

higher the respondents' knowledge, the higher the behaviour of using complete personal 

protective equipment among farmers who use pesticides, and the less the respondents' 

knowledge regarding personal protective equipment, the more incomplete the personal 

protective equipment they use.  

DISCUSSION 
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Relationship between Knowledge and Use of Personal Protective Equipment among 

Farmers Using Pesticides 

Knowledge results from knowledge obtained through sensing based on a particular 

object. Knowledge is one of the important things that influence a person's behaviour. Behaviour 

carried out based on knowledge will be more lasting than behaviour carried out without being 

based on knowledge (Notoatmodjo, 2014). 

Personal protective equipment is equipment used to protect workers from injury or 

disease caused by contact with workplace hazards, whether chemical, biological, radiation, 

physical, electrical, mechanical, or others. Personal protective equipment is one form of effort 

to overcome work-related risks. In the world of work, personal protective equipment is very 

necessary, especially in work environments with potential dangers to work health and safety 

(Danisa et al., 2022). 

The results of research conducted on farmers who use pesticides in Waru Village, 

Slogohimo District, show that p-value = 0.045 < 0.05, which means there is a relationship 

between knowledge and the use of personal protective equipment among farmers who use 

pesticides in Waru Village, District Slogohimo.  

The results of this study align with research Noviyanti et al., (2021) which states that 

there is a significant influence on the knowledge and attitudes of spray pesticide farmers before 

and after on the use of personal protective equipment (p-value=0.000). Farmers are expected 

to increase their knowledge and awareness of the importance of using complete personal 

protective equipment when working with pesticides for the safety and health of farmers (Hayat 

et al., 2023). 

Also in line with research Gustina et al., (2019) stated that there is a relationship 

between knowledge and health problems among farmers who use pesticides (p-value=0.008). 

Farmers with insufficient knowledge of pesticide users who use incomplete PPE are 6 times 

more likely to experience health problems.  

The research results showed that 33 respondents had more or less knowledge about 

using incomplete personal protective equipment (67.3%). Based on the results of filling in the 

observation sheet, most respondents only used 3 types of personal protective equipment, 

namely, long-sleeved shirts, long trousers and hats. The personal protective equipment most 

often not used by respondents is covering the nose and mouth. This has a huge impact on 

farmers' health when spraying pesticides. Particles from dangerous pesticide substances can 

more easily enter the body through the nose or mouth, which are not protected by covering the 

nose and mouth with a mask (Isroj, 2021). Respondents stated that using personal protective 
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equipment was not to avoid the dangers or risks of using pesticides but to avoid the hot sun in 

rice fields. 

Meanwhile, 18 respondents with good knowledge regarding personal protective 

equipment used complete personal protective equipment (58.1%). The complete personal 

protective equipment used by farmers included long-sleeved shirts, long trousers, nose and 

mouth covers, gloves, and boots. , and hat. Respondents who use complete personal protective 

equipment tend to have high knowledge regarding the use of personal protective equipment. 

The results of this study are in line with research Hasanah et al., (2022) shows that there 

is a relationship between knowledge and the behaviour of using personal protective equipment 

among pesticide spraying farmers at the Paal Merah II Health Center Occupational Health 

Business post in 2020 with a p-value of 0.00 (< 0.05). In line with research, Akbar (2022) 

revealed that there was a relationship between knowledge and farmer behaviour in using 

personal protective equipment (p-value 0.001 < 0.05).  

This research is also in line with research by Setyowati (2023), which states that there 

is a significant relationship between knowledge and the use of personal protective equipment 

among pesticide-spraying farmers. However, this research is not in line with research 

conducted by Hayati et al., (2018), which shows a p-value of 0.194 (> 0.05), meaning there is 

no relationship between knowledge and the use of personal protective equipment among 

farmers who use pesticides in Candi Laras Village. 

This research aligns with the theory that states that health-related knowledge includes 

things a person knows about how to maintain health. With knowledge of how to maintain 

health, a person will also get information on how to avoid accidents, be they household 

accidents, traffic accidents, work accidents, and other accidents (Saragih, 2023).  

Knowledge regarding the use of personal protective equipment is one of the important 

things that all workers must understand to be protected from the dangers of work-related 

accidents. The behaviour of workers who often ignore recommendations to wear personal 

protective equipment will indirectly increase the risk of health problems for workers and work 

accidents. Therefore, workers, including farmers, must have sufficient knowledge regarding 

using personal protective equipment to minimize work accident incidents (Azzahri et al., 2019). 

The low level of knowledge of farmers regarding the importance of using personal 

protective equipment when working is caused by several things, such as, low level of education, 

minimal sources of information available regarding the purpose of using personal protective 

equipment, how and what risks can arise if farmers do not use personal protective equipment 

when working. There still needs to be educational programs for farmers, and farmers' habits 
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are difficult to change because building new habits is not easy, especially if the person has old 

habits that tend to be the opposite (Jannah et al., 2020).  

Farmers perceive that pesticides do not have a fatal impact on health. Farmers think 

that pesticides only pose a mild risk to farmers. All types of pesticides pose quite a big danger 

to health. The impact caused by the use of unsafe pesticides is poisoning, both direct poisoning 

and long-term poisoning. Direct poisoning is the effect of pesticide poisoning that occurs 

directly at that time. 

Meanwhile, long-term poisoning is the effect of poisoning that appears over a long 

period, perhaps months or even years. These long-term effects are often not realized by farmers. 

When the effects of poisoning appear, farmers associate it with other things. The effects of 

pesticide poisoning that farmers often experience are: dizziness, headaches, nausea, scabies, 

vomiting, chest pain, cramps, difficulty breathing, blurred vision, diarrhoea, excessive 

sweating, and even death (Siahaan, 2020). 

According to researchers' assumptions, knowledge regarding personal protective 

equipment is one of the things that can increase the behaviour of using personal protective 

equipment among farmers. Better farmers' knowledge regarding the use of personal protective 

equipment is expected to increase further the good perception of using personal protective 

equipment, create the intention to use personal protective equipment when working, then 

increase the behaviour of using complete personal protective equipment among farmers who 

use pesticides so that they can minimize the risks posed. from pesticide use. To increase 

farmers' knowledge of the importance of personal protective equipment, the village can 

collaborate with the community health centre to provide routine guidance. This can be done 

when there is a farmer gathering event, which can be used to provide education to farmers to 

increase farmers' knowledge regarding the use of equipment self-protection. 

 

 

 

 

CONCLUSIONS  

Based on the research results, there is a relationship between knowledge and the use of 

personal protective equipment among pesticide-using farmers in Waru Village, Slogohimo 

District. Farmers with good knowledge of personal protective equipment are more likely to use 

more complete personal protective equipment than those with less knowledge of personal 
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protective equipment. Therefore, it is necessary to educate farmers to increase their knowledge 

regarding the importance of using personal protective equipment to protect health and safety 

from pesticides and other dangers while working. 
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