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Abstract

Various efforts have been made to reduce pesticide toxicity, but the level of community participation is still quite
low. This study aims to analyze the health belief of Karo’s farmer in pesticide toxicity prevention. The sample used
the snowball sampling technique and reach 55 participants. Data were collected by in-depth interviews, FGD, and
analyzed in qualitative used thematic analysis. The results found that farmers knew the hazard and effects of
pesticides, but they ignored all of prevention. They continue to survive using pesticides cause indirect effects and
temporary form of pesticides. They will refer to health services if it was eaten or inhaled, with acute effects and this
is very rare. These perceived of farmer showed no benefit to prevent the pesticide. Overall, the farmer will
participate in the health programmed if it has the real object and has significant changes to the economic and
welfare of farmers. It concluded that the model of health belief could be changing the health behavior in pesticide
use influences by the pesticide hazard, fluctuating of market price and horticulture products in bigger demand,
traditional medicine habit, and government assurance to farmers.
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1. Introduction

Increased of pesticide use as an intensification program for agricultural development will be followed by increased
exposure and farmer’s toxicity (Sukmawati & Maharani IP, 2004). Inappropriate use of pesticides is harmful to
farmer’s health and consumers, non-target microorganisms and have an impact to environmental pollution such as
soil and water pollution due to the use of fertilizers and pesticides in Kendal; organochlorine pesticide pollution in
Jakarta Bay, and Klabat Bay in Bangka Island and the presence of organochlorine pesticide residues of carrots in
Karo District (Karyadi, 2008; Khozanah, 2010; Munawir, 2005; Sinulingga, 2006).

Pesticide toxicity is the world problem and increase in every year both with acute and chronic effects (World
Health Organization, 2017). In April-June 2017 period, the incidence of pesticide toxicity occurred in North
Sumatra, allegedly because the source of water in the residents’ homes was polluted by agricultural pesticides. This
incident resulted in 120 victims without any deaths (Sentra Informasi Keracunan Nasional, 2017). Poisoning cases
also often occur in Karo District and are spread in several areas ranging from an average of 55.26% to 91.25%
(Dinas Kesehatan Kabupaten Karo, 2008). Acute toxicity also often occurs due to the ingestion of herbicides,
pesticides, Gramaxon, and Roundup (Rumah Sakit Umum Kabanjahe, 2018). It means the risk of toxicity is very
high in pesticides used by farmers, and the tendency to experience chronic toxicity was potentially high in the Karo
Regency.

Chronic toxicity more difficult to detect because it is not directed to show the specific symptoms and signs.
However, chronic toxicity in a long time causes the health problems that are often associated with pesticide use
like eye and skin irritation, cancer, miscarriage, defects in infants, as well as nerve, liver, kidney, and respiratory
problems. Based on literature studies, the effects of pesticide exposure caused multiple myeloma, sarcoma,
prostate and pancreatic cancer, uterine cancer, pancreas, breast cancer, neurobehavioral, and Hodgkin (Alavanja,
Hoppin, & Kamel, 2004; Arcury & Quandt, 2003; Deborah, 2006; Engel et al., 2005). The other symptoms such as
pupils or iris slits narrowing that made the vision becomes blurred, watery eyes, foaming mouth, headaches,
dizziness, shock, rapid heartbeat, nausea, vomiting, stomach cramps, diarrhea, breathing difficulties, paralyzed
and faint (Yuantari, 2011; Yuantari, Widianarko, & Sunoko, 2015).
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The highest pesticide use in horticulture considering the short plant and pest-prone are followed by the increased
risk of pesticide poisoning. Several programs have been launched to create a healthy agricultural sector. Starting
from the transition of agriculture intensification towards organic systems, the transition of plant-based or
bio-pesticide technologies, even the socialization and extension of methods for using pesticides and empowering
farming communities to achieve health agriculture (Arfan & Araswaty, 2018; Kementerian Kesehatan Republik
Indonesia, 2018; Kurniasari, Hartati, & Riwayati, 2009; Mockasan & Prabaningrum, 2011; Setiawan, Redjeki, &
Nasution, 2017). However, farmers still do not care and choose to show inappropriate work methods. Farmers also
ignore the complaints that are felt while using pesticides (Mahyuni, 2015; Mahyuni, Yustina, & Sudaryati, 2017).
This discrepancy assumed due to the perception of farmers who didn’t understand and believe the benefits of the
programs provided. The health risk of farmers never cared for and no special attention. But in reality, the
community has a unique perception in responding to government programs with toxicity events that pose risks to
farmers’ work while using pesticides.

The health belief model recognizes an individual perceived susceptibility of toxicity, perceived severity of toxicity,
perceived benefits of certain behaviors in reducing toxicity, and perceived barriers to prevention action. These
perceived could apply to knowledge, health beliefs and compliance in pesticide toxicity (Rosenstock, 1974;
Thalacker, 2010; Glanz, Rimer, & Viswanath, 2014; Lewis G, H., Sheringham, J., Kalim, K., & Crayford, 2014;
Onoruoiza et al., 2015). Various studies have shown that the health belief model is more likely to emphasize health
education, the development of community behavior, and culture in responding to an intervention effort. In this case
the community adopts all interventions as health innovation that plays a role in behavior change. The health belief
model also plays a role in exploring every determinant of a health problem including the pesticide toxicity
problems (Armstrong, Anderson, Le, & Nguyen, 2009; Baghianimoghadam et al., 2013; Brown, Ottney, &
Nguyen, 2011; Chen et al., 2011; Emmanuel, 2015; James, Pobee, Oxidine, Brown, & Joshi, 2012; Melzner,
Heinze, & Fritsch, 2014).

This study aims to apply the concept of the health belief model to assess the behavior of pesticide prevention
among farmers. This study assesses how the community belief in health efforts to reducing the risk of pesticide
toxicity. This theory seeks to explain and predict the health-related behaviors given from certain patterns of beliefs
about the recommended health behavior and health problems to prevent or control (Kholid, 2015; Machfoedz,
2006; Notoatmodjo, 2003). The health belief model is used as an effort to explain broadly the failure of community
participation in disease prevention or detection programs and often considered as the main framework in behavior
related to human health starting from people’s considerations about health (Maulana, 2007).

2. Method

This research was conducted in Karo District from March until November 2019. The sample size was determined
by the snowball sampling method of the horticultural farmer’s population and it reach into 55 participants. The
participant is the farmers who used pesticides as daily activities. The variables observed were the behavior of
pesticide toxicity prevention, namely perceived susceptibility, perceived severity, cues to action, perceived
benefits, perceived barriers, and community behavior in efforts to prevent pesticide poisoning. The health belief
model has a role in exploring the causes of behavior to make efforts due to pesticide use. These perceptions will be
categorized into three concepts, namely perceived threat to the risks that will arise; the concept of the advantages
and disadvantages of the behavior in deciding whether or not to take preventative actions and the concept of
behaving healthily includes information, promotion and advice related to pesticide toxicity.

It is an explanatory research with a mixed-method approach, by exploring, analyzing, and found in continuously
all the processes as the reason for a health phenomenon in pesticide toxicity. Ethical clearance considering the
treatment of this study that declares by ethics committee with number 1952/1I/SP/2019. The data carried out by
in-depth interviews technique and meet in Focus Group Discussion (FGD) to discuss anything that related to
understanding the concept of community belief in health efforts to prevent the risk of pesticide toxicity. The data
will be extracted and analyzed qualitatively using thematic analysis techniques. Each data obtained will give
meaning to each variable or factor that refers to the Health Belief Model so that a model to be the base of farmer’s
behavior changing in efforts to prevent pesticide toxicity based on Rosenstock’s theory (1974) as a research
framework:
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Figure 1. Research Framework Based on The Health Belief Model (Rosenstock, 1974)

3. Result and Discussion

Karo District is the urban that dominate by agriculture and the highest of pesticide used. It looks so many
interesting behavior in pesticides used. The individual character of farmers in pesticide use shown in Table 1.

Table 1. Individual Characteristic of Karo’s Farmers

Individual Characteristic N n %
Age: Min = 23 years old
- <=47years old Max = 65 years old 55 32 58.2
- > 47 years old Mean =44,91; SD = 10,566 23 41.8
Sex:
- Male 55 40 72.7
- Female 15 27.3
Education:
- Pre-elementary 1 1.8.
- Elementary school 11 20.0
- Primary School 55 11 20.0
- High School 27 49.1
- Diploma 1 1.8
- Graduate 4 7.3
Occupation:
- Horticulture farmer 55 4 73
14 25.5
- Farmer and Pesticides Sprayer (Aron)
Tribe:
- Karo 55 53 96.4
- Jawa 2 3.6
Duration of time applied Min = 1 hour
- <3 hours/day Max= 6 hour 55 47 85.5
- > 3 hours/day Mean = 2,64; SD = 1.007 8 14.5
Work period: Min = 2 years
- <=15years Max = 40 years 55 29 52.7
- > 15 years Mean = 16,13; SD = 9,881 26 47.3
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Pesticide type
- Insecticide 55 55 100
- Fungicide 55 100
Class of toxification
- Low acute toxicity 10 18.2
- Moderate acute toxicity 55 38 69.1
- Acute toxicity 7 12.7

Health effect of pesticide

- Eyes irritation 37 67.3
- Skin rash 42 76.4
- Nausea 55 12 21.8
- Respiratory disorders 30 54.5
- Dizzy and headache 45 81.8
- Muscle spasms 55 100

This research location is dominated by the Karo tribe (96.4%) and generally engaged in horticulture. Farmers not
only act as owners of the fields but also act as pesticide sprayers that called “aron” (25.5%). As many as 47.3% of
farmers have used pesticides for a long time since childhood (see Table 1). It means the farmers have a long
interaction with chemicals because Karo District still uses synthetic pesticides to increase agricultural production.
In recent years, Karo District has been socialized by natural pesticides, but it has not been applied in this village.
Several efforts to improve farmers’ health have been carried out, but farmers are more interested in technology
programs to increase production yields. Farmers never care about all health programs because it only in the
socialization of personal protection use form.

Farmers didn’t want to use the personal protection cause the uncomfortable and giving long duration of work. The
farmer feels difficult when using personal protection cause it makes the work was not effective. Besides that,
personal protection is generally given at certain times and not provided as a whole.

“...here, the program is not only counseling with masks but buying the masks by myself, but it s also difficult to use
it ... so it works slowly, for example, boots, uncomfortable, it makes we can 't feel the ground that we step on. Even
if we use masks, it is hard to breathe” (Derianto, 43 years old).

Average farmers do not use personal protection and only 8% of farmers use it when applying pesticides. As a result,
farmers are often exposed to pesticides and it is the risk that causing acute or chronic poisoning. Personal
protective equipment as an intervention to minimize exposure of pesticide among farmer and it have to use before,
during, and after pesticide application. The perceived usefulness of PPE driven by unavailability, high price, lack
of use by other farmers, and ignorance of PPE in extension training. The misuse of protective equipment results in
health risks among farmers related to the port of entry of exposure like dermal, inhalation, or oral. All port of the
entry of exposure could be given the effect of health symptoms or toxicity signs (Bondori, Bagheri, Damalas, &
Allahyari, 2018; Feola, Gallati, & Binder, 2012; Lu, 2006; Macfarlane, Carey, Keegel, El-Zaemay, & Fritschi,
2013; Minaka, Sawitri, & Wirawan, 2016; Sharifzadeh, Damalas, & Abdollahzadeh, 2017; Yarpuz-Bozdogan,
2018).

The first concept of health belief is related to perceived threats to the risks that will arise. In pesticide use,
especially horticultural farmers in this village are unique. According to the farmer’s perception that the pesticides
used didn’t give impact considering they have been using it for decades. Farmers have the perception that they do
not need to protect themselves because they are used to it. Farmers do not feel threatened with the risk of pesticide
poisoning which triggers this perception because of the effects of chronic and disappearing pesticides. Only 14
farmers (25.5%) who feel it has an immediate effect while using pesticides with symptoms such as dizziness,
nausea, and fatigue. The majority of the toxic effects affecting farmers were felt 30 minutes after spraying
pesticides, as many as 29 people from 55 participating farmers (52.7%). Only the effects on the skin felt for a long
time by farmers such as burning and redness on the skin and even itching on the skin. The odor effect emitted from
pesticides that are often inhaled by farmers is also ignored by farmers because dizziness or headaches can be
relieved by rest (5.5%). Even in their application farmers continue to spray (7.3%). Farmers often admit that at the

138



gjhs.ccsenet.org Global Journal of Health Science Vol. 12, No. 6; 2020

beginning, the effects of symptoms are often felt, but it becomes accustomed cause the long period of using
pesticides. It is assumed the experience of chemical resistance and chronic toxicity due to the pesticide use. In
basically, farmers know the dangers of the pesticide used but they did not understand the direct effects on body
parts, due to the temporary nature of the poison. While the toxins used will accumulate in the body and act as
triggers for degenerative diseases (Guvenc, Akyuz, & Acikel, 2011; Lennon, 2005; Lu, 2006; Solhi, Zadeh, Seraj,
& Zadeh, 2010).

Pesticide exposure is often experienced such as splashing in eyes, skin of hands, and feet. This is indicated by
complaints felt by farmers while using pesticides such as dizziness, shortness of breath, cold sweating, nausea,
vomiting, and fatigue. This symptom shows mild symptoms but felt in daily (98.2%). The accumulation of these
symptoms will potentially cause cancer and other health problems. Based on observations, farmers also have the
habit of blowing/sucking the hose of the spraying hose to lure the pesticide mixture out and ready to be sprayed.
Besides, there are times when a farmer’s behavior can stir the chemical mixture directly by hand without using
personal protective equipment. In general, the method of using pesticides is not by established procedures. This
phenomenon shows the unsafe behavior of farmers while using pesticides. As a result, the risk of pesticide
poisoning is very potential that can be experienced by farmers in Karo. It can be assumed that even if the effect is
mild, it is also possible that chronic accumulation of symptoms can trigger acute and severe health problems.

The second concept explains the advantages and disadvantages of the behavior of farmers in deciding whether or
not to take action related to the medical world. Based on the results of research farmers are more likely to do
independent treatment than having to use available health facilities. Farmers generally take simple actions to
reduce the toxic effects that are felt by using pesticides. Some things that are done such as resting sitting, drinking
Karo herbal, sleeping rest, and so on. So that although farmers feel mild symptoms due to exposure to pesticides, in
general farmers do not consult a doctor (92.7%).

“Never see a doctor, if you have a headache, take a rest, sit for a while, or sleep. So why do you pay to the doctor
much longer, better the money to buy food? While drinking, the dizziness usually goes away ... Its just getting
tired ... often because of the smell that makes me dizzy” (Linda Tarigan, 43 years old).

It can be concluded that the effects or symptoms of toxicity felt by farmers are not permanent but is temporary.
This tends to make farmers ignore the other impacts where unwitting exposure to pesticides that enter will settle
into the body’s system, causing chronic poisoning. This attitude shows that farmers feel no advantage in becoming
a health program because they are not able to increase the yields managed by farmers. In this case it is necessary to
study social cognitive and ecological models. Culture also has a big role in increasing community participation
(Glanz et al., 2014; James et al., 2012; Kholid, 2015; Lennon, 2005; O’Connor, Martin, Weeks, & Ong, 2014).

The third concept is a guide to healthy behavior, which is information from outside or advice on pesticide toxicity
issues, such as mass media, health promotion, and advice from other people or friends related to pesticide toxicity.
Based on the analysis of two previous concepts, the majority of farmers are still reluctant to take preventative
measures because farmers’ perceptions state there are no advantages and no direct contribution to the effects or
health potential of farmers. But the awareness and attention of farmers to poisons is quite high. 100% of farmers
know the dangers of pesticides. This perception increases when the pesticide is swallowed or eaten so that it gives
an acute or immediate effect which urges farmers to refer to the hospital. However, due to careful use farmers
consider it harmless due to the chronic effects experienced. Farmers in Karo consider it a normal thing and are
accepted with a heart breach. Because farmers also recognize that pesticides are a necessity that greatly helps their
production yields. So that if the action of an intervention done to sensitize farmers sustainably. One effort that can
be done through the concept of health promotion related to the prevention of poisoning. From this concept, the
Karo farming community still applies a simple promotion pattern. Generally farmers convey information by
chatting in coffee shops. From the conversation carried out by farmers can tell all the problems they experienced.
Starting from crop failure, lack of production, health, and other problem topics. The habit of gathering at the coffee
shop is done while drinking tea or coffee to establish kinship for the people of Karo. In this case the emotional role
in responding to an intervention is very instrumental in increasing confidence in the effects of poisoning on health.
For this reason, the role of psychosocial theory needs to be upheld in understanding the complexity of the problem
of poisoning due to pesticides. The farmers also have the wayward character where their perceived is the fell
healthy and resistance with the pesticide effect even it exposure in a long time (chronic) (Becker, 1974; Conner,
2015; Harvey & Lawson, 2009; Strecher & Rosenstock, 1997).
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Table 2. Health Belief Model in Pesticide Toxicity

Concept Application

Perceived susceptibility Farmer feel the effect was no danger and could be prevented myself

Perceived severity The effect could control by good rest and drink of Tawar Karo

Perceived benefit The prevention giving the benefit if it continuing and well informed to community
Perceived barriers The relation between government and community have to change

Cues to action Need well organize by agent of change and act in social movement or engagement

Collaboration with government and stakeholder to develop intervention and state the

Self-effi
eli-eticacy assurance for farmer’s health

The behavior to prevent the risk of toxicity due to pesticides use is done through the delivery of messages and
direct communication. Awareness of preventing the risk of toxicity becomes a very hot topic. Based on the FGD
results conducted with the community, to promote a risk prevention program for pesticide toxicity, farmers assume
that prevention methods that are appropriate to the culture of farming in Karo are through regular meetings and
meetings, followed by promotion and the need for strict policies related to pesticides use. So that people could
participate in prevention programs also need support from the government or related agencies, especially in
controlling market demand for agricultural products. With regular support and supervision, farmers will feel the
government guarantee to maintain the effects of poisoning due to pesticide use that has been neglected. The
government could increase the cultivation technique like educated and trained farmers on how to use pesticides or
by the regulation where all about pesticides could be taken to ensure the balance of business and human health. On
the other hand, the government needs to prepare to be a donation of pesticide prevention in daily which is
integrated into public policy and builds the farmer’s organization in government bodies. All programs need the
cooperation is strongly associated with all related parts to increase the health promotion actions such as pesticide
toxicity intervention (Aktar, Sengupta, & Chowdhury, 2009; Haby, Chapman, Clark, & Galvdo, 2016; Mahyuni et
al., 2017; Osang, Lampus, & Wuntu, 2016; Rustia, Wispriyono, Susanna et al., 2010; Simonsen-Rehn, Laamanen,
Sundell, Brommels, & Suominen, 2009; Syahyuti, 2016; United Nations Children’s Fund (UNICEF), 2018). The
concept of farmers’ trust in health in the use of pesticides can be seen in the following Figure 2:

Figure 2. Farmer’s Health Belief Model

4. Conclusion

The model of health belief could change the health behavior in pesticide use that carried out comprehensively by
develop the toxicity promotion. The model of health belief in pesticide toxicity prevention influences by the
pesticide hazard, market price, and horticulture products in bigger demand, traditional medicine habit, and
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government assurance to farmers.
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