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Abstract 

Occupational contact dermatitis is one of the most common skin disorders. Farmers have the highest 

incidence of occupational contact dermatitis. One population at risk of experiencing long-term negative 

impacts from agricultural activities that are very close to pesticides are spray farmers. This study aims to 

find a model of occupational contact dermatitis prevention behavior in pesticide spraying farmers in 

Gowa Regency based on the theory of the Health Belief Model and Theory Planned Behavior.This type of 

research is analytic observational with cross sectional design. This study used stratified random 

sampling, namely 97 farmers who sprayed pesticides. Data were collected using a questionnaire then 

analyzed using PLS (partial least square).The proposed model is obtained with a significant pathway 

between modifying factors into behavioral beliefs, normative beliefs and control beliefs (self and 

environment); behavioral beliefs to intention (intention) and behavior (practice); normative beliefs to 

intention; control beliefs (self) to intention; and control beliefs (environment) to intention and behavior 

(practice). There are five insignificant pathways, namely between the modifying factor pathway to 

intentions and behavior (practice), the normative beliefs pathway to behavior (practice), the control 

beliefs (self) pathways to behavior (practice) and the intention pathway to behavior 

(practice).Improvement of occupational contact dermatitis prevention behavior can be done by paying 

attention to behavioral beliefs (attitudes), namely by wearing closed clothing (long-sleeved shirts and 

long pants), control beliefs (environmental) factors, namely by paying attention to wind direction. 

Keywords:preventive behavior, occupational contact dermatitis, pesticide spraying farmers 

 

1. Introduction 

Occupational contact dermatitis is one of the most common skin disorders (Tombeng et al., 

2012).Occupational contact dermatitis can be classified into two, namely allergic contact dermatitis and 

irritant contact dermatitis (Ministry of Health, 2009). Irritants are the most common etiology of contact 

dermatitis although the clinical symptoms of the two are similar to each other (Gawkrodger& Arden-

Jones, 2013). Itching is a common symptom in allergic contact dermatitis, while a symptom of burning 

and pain in irritant contact dermatitis. In general, occupational contact dermatitis in farmers takes place at 

hand (Tombeng et al., 2012). 

Agricultural workers, especially farmers, are exposed to chemicals that are often used in 

agriculture as well as other factors such as humidity, temperature, and frequency of washing hands which 

can affect the prevalence of Occupational contact dermatitisMarks et al (2002) Occupational contact 

dermatitis is dermatitis that occurs due to contact with materials in the work environment and will not 

occur if the sufferer does not do the work (Gawkrodger& Arden-Jones, 2013; Retnoningsih, 2017; 

Rycroft et al., 2001). Work must be the main and important factor for the cause (Rycroft& Frosch, 2011). 
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Farmers are the largest working group in Indonesia to improve optimal agricultural yields, 

farmers apply various technologies, including the use of chemicals(Octiara, 2018). Farmers have the 

highest incidence of occupational contact dermatitis (Tombeng et al., 2012). Agricultural workers 

perform a variety of jobs exposed to chemicals, biology, and other hazardous substances(Marks et al., 

2002).One of the population at risk of experiencing long-term negative impacts from agricultural 

activities that are very close to pesticides is spray farmers (Bretveld et al., 2006; Susilowati et al., 2017). 

Pesticides are one of the chemicals that cause occupational contact dermatitis (Tombeng et al., 

2012;Rycroft, & Frosch, 2011). Farmers do not are aware that the pesticides they use can enter their 

bodies through dermal, inhalation, and digestion (Rycroft& Frosch, 2011; Yuantari et al., 2015). Skin 

exposure is often the main route by which acute and severe toxic effects are caused, primarily by the skin 

absorption of cholinesterase-inhibiting insecticides (organophosphorus compounds) (Rycroft et al., 2001). 

The 2008 Indonesian Health Profile shows that the distribution of outpatients according to the 

International Classification of Diseases - X (ICD-X) in hospitals in Indonesia in 2008 with categories for 

diseases caused by skin diseases and subcutaneous tissue was 115,100 total visits with 64,557 new cases 

(Ministry of Health, 2009). Data epidemiology in Indonesia shows that 97% of the 389 cases of skin 

disease are contact dermatitis, 66.3% of these cases are irritant contact dermatitis and 33.7% are allergic 

contact dermatitis. The incidence of occupational skin diseases in Indonesia, which is a contact dermatitis, 

is 92.5%, the remaining 5.4% are caused by skin infections and 2.1% are caused by other skin diseases 

(Perdoski, 2009). In the state of California, the highest skin disorders are in the agricultural sector(Marks 

et al., 2002).About 30% of occupational diseases in farmers are contact dermatitis. In 2011 skin disease 

and subcutaneous tissue became the third rank of the 10 most common diseases among outpatients in 

hospitals in Indonesia, namely 192,414 visits with 48,576 new cases(Ministry of Health, 2012). 

The Data and Information Center of the Ministry of Health of the Republic of Indonesia shows 

that the percentage of the population aged 15 years and over who works and has health complaints 

according to business fields, work status and working hours in 2016 is the highest occupied by the 

agricultural sector, namely 29.27% (MinistryofHealth, 2018).  Data obtained from managers occupational 

health, reports of outpatient PuskesmasTinggimoncong District in 2019 with a diagnosis of dermatitis 

ranked second in the list of the top 10 most diseases in farmers. This shows that skin disease is growing 

and is still very dominant in Indonesia. 

In most parts of the world, adequate conditions to protect pesticide workers are not available. 

Reasons for inadequate protection are often lack of resources, and a low level of awareness of the risks 

from skin exposure. It is also inconvenient to use fully insulating equipment in hot and humid climates. In 

the poorest developing countries, where many of the most dangerous pesticides are used, workers may 

have no protection at all. Spraying farmers can do blending and spraying wearing only a T-shirt and 

shorts. Adequate washing of skin, clothing and utensils is often absent. Employment as a farmer cannot 

be separated from the use of pesticides in controlling pest populations. Where there is a tendency for 

farmers to use pesticides continuously with high frequency, they often pay less attention to the rules of its 

use. The skin's exposure to pesticides depends largely on how the work is done, and on awareness of the 

risks caused by skin contamination. The most appropriate equipment for protection against exposure to 

hazardous pesticides depends on the type of work and the properties of the pesticide product. For 

protection, it is important that equipment is used properly, clean and in good condition (Rycroft et al., 

2001). 

Research conducted by Putri (2019) there is a significant relationship between the level of 

knowledge related to pesticides and the use of personal protective equipment against occupational contact 

dermatitis. Research conducted by Rahmatika(2019) as many as 13.5% of farmers in PunduhPedada 

District experienced contact dermatitis. The results of this study indicate that there is a relationship 

between contact dermatitis and the use of personal protective equipment, length of work, personal 

hygiene, the number of types of pesticides, and the number of types of fertilizers. 

The use of PPE is one way for farmers to avoid potential dangers such as dermatitis. The use of 

PPE with the use of coveralls, aprons, raincoats, gloves, hats, boots, masks and goggles or face shields 
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(Rycroft et al., 2001)Gloves can prevent occupational contact dermatitis. There are some special 

requirements in the manufacture of gloves that can protect workers from occupational contact dermatitis. 

Apart from gloves, protective creams create a layer between the skin and allergens / irritants. However, 

the survey results said that 98% believed the protective cream was no more effective than emollients in 

the prevention of hand dermatitis. Emollients can be used before or after the sufferer has done work. 

Emollients are used to prevent irritant contact dermatitis, which acts in the formation of a protective layer 

on the skin (Brown, 2004). 

This study uses two theories in overcoming the incidence of occupational contact dermatitis in 

pesticide spraying farmers in Gowa Regency, namely the theory of Health Believe Models (HBM) and 

combined with the theory of behavior, namely Theory Planned Behavior (TPB). HBM is one of the oldest 

behavioral sciences, and has been used for 50 years in the resolution of health problems, particularly 

disease prevention. This comprehensive model highlights the relationship between beliefs and behaviors 

and argues that preventive behavior is formed based on a person's personal beliefs about disease 

(Moshkietal., 2017). This is in line with TPB's behavior theory that the behavior displayed by individuals 

arises because of intense or intention in the individual to do something. changes in health(Armitage, 

2005). 

Modifying factors such as age, gender, knowledge in HBM theory can influence intentions which 

are influenced by attitudes, beliefs and self-control as well as the environment which is expected to 

change the behavior of pesticide spraying farmers at work to avoid the incidence of occupational contact 

dermatitis. Based on the above background, it is necessary to prevent occupational contact dermatitis on 

pesticide spraying farmers in Gowa Regency. So the authors wish to conduct research on Behavior 

Models of Occupational Contact Dermatitis Prevention on Pesticide Spraying Farmers in Gowa Regency 

based on the theory of Health Belief Models and Theory Planned Behavior. 

 

2. Methods 

 The research used in this study was an observational analytic study with a cross sectional design 

with the aim of finding a behavioral model for occupational contact dermatitis prevention in pesticide 

spraying farmers in Gowa Regency. 

The population in this study were all 850 pesticide spraying farmers in Pattapang Village, Tinggimoncong 

District, Gowa Regency. The sample used was 97 people and was taken by stratified random sampling. 

Data collection techniques used in this study, namely through observation (observation), questionnaires 

(questionnaire), and documentation. The data analysis design used in this study wasdescriptive and 

multivariate analysis with structural equation modeling (SEM) testing using the SmartPLS application. 

 

3. Results andDiscussion 

 The results of this study provide information about the behavioral model of occupational contact 

dermatitis prevention in pesticide spraying farmers in Gowa Regency. The population of pesticide 

spraying farmers in Pattapang Subdistrict, Tinggimoncong District, Gowa Regency is 850 people with a 

total sample size of 97 pesticide spraying farmers. The following is a table of the results of the analysis 

through the univariate test based on the characteristics of the respondents and the variables studied as 

follows: 

 

Table 1. Results of Univariate Test Analysis Based on Respondent Characteristics and Variables 

Researched on Pesticide Spraying Farmers in Gowa Regency in 2020 

Characteristics of Respondents and Variables Frequency Percentage (%) 

Age (Years) 
  

³ 35 47 48.5 

< 35 50 51.5 

Gender 
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Male 95 97.9 

Female 2 2.1 

Occupational Contact Dermatitis 
  

Yes 62 64.6 

No 34 35.4 

Income 
  

≥ IDR. 1.975.555 51 52.6 

<IDR. 1.975.555 46 47.4 

Education 
  

High 50 51.5 

Low 47 48.5 

Knowledge 
  

Good 27 27.8 

Less 70 72.2 

Behavioral Beliefs (attitude) 
  

positive 61 62.9 

negative 36 37.1 

Normative Beliefs (Encouragement) 
  

positive 55 56.7 

negative 42 43.3 

Control Beliefs (Self) 
  

positive 56 57.7 

negative 41 42.3 

Control Beliefs (Environment) 
  

positive 73 75.3 

negative 24 24.7 

Intention 
  

positive 67 69.1 

negative 30 30.9 

Behavior (Practice) 
  

Good 67 69.1 

Less 30 30.9 

 

 Based on Table 1 above, it shows that of the 97 respondents of pesticide spraying farmers, the 

most respondents were <35 years old, namely 50 (51.5%), and the least respondents were  35 years old, 

namely 47 (48.5%). Then the characteristics based on gender showed that the most men were as many as 

95 (97.9%) and the rest were women as many as 2 (2.1%). Characteristics of respondents based on history 

or experiencing contact dermatitis due to work, most dentists felt that they had experienced it, namely 62 

(64.6%) and a small proportion had never experienced it, namely as many as 34 (35.4%). While the 

characteristics of respondents based on income indicate that most of the dentist's monthly income was 

.IDR1. 1,975,555, - namely as many as 51 pesticide spraying farmers (52.6%) while the rest was <IDR. 

1,975,555, - which was 46 (47, 4%). The characteristics of respondents based on education indicate that 

most of the pesticide spraying farmers have high education, namely 50 (51.5%) and those with low 
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education are 47 (48.5%). Most dentists had less knowledge about occupational contact dermatitis, as 

many as 70 (72.2%) and those who had good knowledge were 27 (27.8%). Then the characteristics are 

based on behavioral beliefs (attitudes), indicating that most of the categories are positive, namely 61 

(62.9%). For the characteristics based on normative beliefs, the most were positive categories, namely 55 

(56.7%). For the characteristics of control beliefs (self) the most were positive categories, namely 56 

(57.7%). For the characteristics of control beliefs (environment) the most are positive categories as many 

as 73 (75.3%), and for characteristics based on intention, most of them are in the positive category, 

namely 67 (69.1%), while for characteristics based on behavior (practice) of 97 respondents indicated that 

the most pesticide spraying farmers' behavior (practices) in preventing the transmission of cross-infection 

was in the good category, namely 67 (69.1%). 

 Based on the results of the analysis using structural equation modeling (SEM) using the smartPLS 

application, it was found that there was an influence of modifying factors on behavioral beliefs with a p-

value of 0.000 <0.05, modifying factors against normative beliefs (encouragement) with a p-value of 

0.000 <0.05, modifying factor control beliefs (self) with p-value 0.000 <0.05, modifying factors to control 

beliefs (environment) with p-value 0.000 <0.05, behavioral beliefs against intention (intention) with p-

value 0.009 <0.05, behavioral beliefs against behavior (practice) with p-value 0.001 <0.05, normative 

beliefs against intention with p-value 0.002 <0.05, control beliefs (self) against intention with p-value 

0.018 <0.05, control beliefs (environment) against intention with p-value 0.031 <0.05, control beliefs 

(environmental) against behavior (practice) with p-value 0.000 <0.05. Meanwhile, there is no influence of 

modifying factors on intention with a p-value of 0.907> 0.05, modifying factors for behavior (practice) 

with a p-value of 0.828> 0.05, normative beliefs (encouragement) against behavior (practice) with a p-

value. value 0.831> 0.05, control beliefs (self) towards behavior (practice) with a p-value of 0.257> 0.05 

and intention to behavior (practice) with a p-value of 0.063> 0.05. The results of the structural equation 

modeling (SEM) can be seen in the following figure: 

 

Figure 1.The results of the structural equation modeling (SEM) 
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In this study, using two theories in preventing occupational contact dermatitis in pesticide 

spraying farmers in Gowa Regency, namely the theory of Health Belief Models (HBM) and combined 

with behavioral theory, namely Theory Planned Behavior (TPB). Modifying factors such as age, gender, 

education, knowledge, income in HBM theory can affect intentions which are influenced by attitudes, 

encouragement and control of self and the environment which are expected to change the behavior of 

pesticide spraying farmers at work to avoid occupational contact dermatitis. 

In the research that has been done, the results show that there is a significant influence between 

Modifying Factors and Behavioral Beliefs (Attitudes) which are in line with the research of 

Larasatietal(2018) and Kusuma&Untarini (2014) showing that knowledge has a significant effect on 

attitudes, Putra (2013) concluded that the level of education and income has a positive effect on attitudes. 

Wahyudiono (2016) shows that gender has a significant effect on attitudes. There is a significant 

influence between Modifying Factor and Normative Beliefs (Encouragement), where the results are in 

line with the research of Virianitaetal(2019), Rita &Kusumawati(2011) which shows that education level 

affects subjective norms. There is a significant influence between Modifying Factor and Control Beliefs 

(Self) which is in line with the research of Renita (2017) and Istiqomah&Notobroto (2017) showing that 

knowledge has an effect on self-control and Rita &Kusumawati(2011) shows that education level affects 

behavior control. There is a significant influence between Modifying Factors and Control Beliefs 

(Environment), where this research is in line with Mahyuni's research (2015) which states that pesticide 

spraying farmers experience health complaints through direct contact due to the influence of the spraying 

process that does not pay attention to wind direction. There is no significant influence between Modifying 

Factor and Intention (Intention), which from this study is in line with Maharani's research (2013) which 

shows that gender has no influence on intention. There is no significant influence between Modifying 

Factors and Behavior (Practice), which from Istiqomah&Notobroto Research (2017) shows that 

knowledge affects behavior. Furthermore, according to Notoatmodjo (2007) states that knowledge is a 

very important domain for the formation of one's behavior. However, this study shows that occupational 

contact dermatitis prevention behavior occurs without the influence of knowledge. But in this study, 

pesticide spraying farmers can take precautions without the knowledge factor. This study is in line with 

Purwidianti&Mudjiyanti(2016) research showing that income does not have a significant impact on 

family financial behavior in East Purwokerto. Ratna&Nasrah(2015) in her research shows that the 

variable level of education partially has no effect on consumptive behavior, while the variable level of 

income partially has a significant effect on consumptive behavior. 

In the study, it was found that there was a significant influence between Behavioral Beliefs 

(Attitude) and Intention (Intention), where this research is in line with the research of Nurkasanah (2017), 

Renita (2017),Dewi& Sri Ardani(2016) and Wanarta&Mangoting(2014), stating that attitudes have a 

positive and significant effect on intention, which means that the better the attitude and the higher the 

intention. Chietal (2012) states that the theory of subjective attitudes and norms can explain people's 

behavioral intentions. According to Ajzen (1991), this theory explains that the intention to behave is 

influenced by behavioral belief factors, namely belief in the results of a behavior and evaluation or 

assessment of the results of that behavior. In this study, it was also found that there was a significant 

influence between Behavioral Beliefs (Attitude) and Behavior (Practice), where the statistical test results 

were obtained. This research is in line with Jaya's (2018) research which shows that attitudes have a 

positive effect on farmer behavior in pest control. Attitudes and behavior are often said to be closely 

related, as stated by Taylor etal(2012) which states that the relationship between attitudes and behavior 

can be reciprocal. Attitude may control behavior, and behavior sometimes controls attitude. 

In the research that has been done, it is found that there is a significant influence between 

Normative Beliefs (Encouragement) and Intention (Intention). This research is in line with the research of 

Nurkasanah (2017), Renita (2017) and Dewi& Sri Ardani (2016) which states that the subjective norm 

variable has a positive and significant effect on intention, which means that the better the subjective norm, 

the higher the intention. Wanarta&Mangoting (2014) research states that the most dominant variable 

affecting intention is subjective norm. Intention comes not only from a person's individual attitudes, but 
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social and environmental pressures also affect a person before acting Goldstein etal(2008) called 

subjective norms. In this study, the subjective norms used were divided into several indicators which 

came from recommendations from the government and peasants. In the research that has been done, it is 

found that there is no significant influence between Normative Beliefs (Encouragement) and Behavior 

(Practice). Istanti& Yuniardi (2018) states that the drive for behavior is significant. Theory Planned 

Behavior argues that when a decision maker feels that other people are important to approve or suggest 

certain behaviors, the decision maker is more likely to engage in that behavior. But in this study, pesticide 

spraying farmers could take precautions without the consent or advice of others. 

In the research that has been done, it is found that there is a significant influence between Control 

Beliefs (Self) and Intention. This research is in line with the research conducted by Renita (2017) which 

states that Control Beliefs (Self) has a positive effect on Intention. Ajzen (1991) also stated that generally, 

the higher a person's behavior control, the stronger a person's intention to carry out this behavior under 

their control. In the research that has been done, it is found that there is no significant influence between 

control beliefs (self) and behavior. This research is in line with Iskandar&Saragih (2018) research that the 

perception of the ability to control behavior (perceived behavioral control) has no effect on behavior. The 

results of this study do not support Chang (1998), which states that perceived control over behavior is a 

strong predictor of a person's behavior. Perception of the ability to control behavior is the perception or 

ability of an individual to control a behavior, one of which is preventive behavior. In this study, farmers 

who spray pesticides who have a perception of control over behavior to take strong prevention which then 

creates a strong intention, do not necessarily manifest in a tangible form of behavior to prevent 

occupational contact dermatitis. 

In the research that has been done, it is found that there is a significant influence between Control 

Beliefs (Environment) and Intention. Control Beliefs is a perception of the ease or difficulty of a behavior 

that can be implemented by Ajzen (2005). Sumadi&Sulistyawati(2017) shows that the environment has a 

positive and significant effect on intention. Previous research also stated that clean water facilities can 

affect the incidence of dermatitis, Gafur& Syam (2018). In addition, this study is in line with research 

Mahyuni (2015) which states that farmers who spray pesticides experience health complaints through 

direct contact due to the influence of the spraying process that does not pay attention to wind direction. 

Control Beliefs (Environment) on Behavior (Practice) of Pesticide Spraying Farmers has an effect 

Nardoetal(2018) shows that there is a significant influence of the environment on behavior This is 

supported by the statement of Robbins (2006) that human behavior is a function of the interaction 

between the person or individual and the environment. Human behavior is different from one another and 

their behavior is determined by each environment which is indeed different. Farmers pay great attention 

to their work environment, both in terms of personal comfort and ease of doing good work. Thus it can 

lead to preventive behavior. 

The intention of pesticide spraying farmers to improve their behavior so as to prevent 

occupational contact dermatitis has no significant effect on the behavior (practice) of pesticide spraying 

farmers based on the PLS results with a p value of 0.063. This research is in line with the results of 

research by Haskas (2017) which found that intention has no significant effect on behavior, but still has a 

strong intention to want to do it. Fishbeinetal (1975) argues that health behavior is a rational process. The 

appearance of this action is always preceded by an intention to act or behave in a certain way (behavior 

intention). It can be concluded that planned behavior can be created without intention. Strong intention 

does not contribute to work-related contact dermatitis prevention behavior, because the most important 

thing is control beliefs which are the source for forming perceived behavioral control that directly 

influence a person's behavior. A person can act based on his intention if he has control over his behavior 

Ajzen (2002). But in this study, pesticide spraying farmers can take precautions without prior intention. 

 

 

 

4. Conclusion 
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 This study concludes that the model is obtained in a significant way, including modifying factors 

into behavioral beliefs, normative beliefs and control beliefs (self and environment); behavioral beliefs 

(attitudes) to intention and behavior (practice); normative beliefs (impulse) to intention; control beliefs 

(self) to intention; and control beliefs (environment) to intention and behavior (practice). Meanwhile, 

there are insignificant pathways, namely between modifying factors into intention and behavior (practice), 

normative beliefs to behavior (practice), control beliefs (self) to behavior (practice) and intention to 

behavior (practice).Suggestions for pesticide spraying farmers can understand and carry out occupational 

contact dermatitis prevention behavior by increasing control beliefs (environmental) and behavioral 

beliefs (attitudes), for local government to pay attention to modifying factors and control beliefs in 

determining programs to prevent contact dermatitis due to work on pesticide spraying farmers and for 

further researchers to conduct model trials and develop standard operating procedures (SOPs) for the 

prevention of occupational contact dermatitis in the Pattapang village. sub-district Tinggiimoncong, 

GowaRegency. 
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