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Abstract 
As a preventative measure against pests that may destroy crops or cause product damage, 
farmers often employ synthetic pesticides. Pesticides may have harmful impacts on human 
health and the environment because of their high biological activity and long-term 
persistence in the environment. Generally, farmers are exposed to significantly higher 
concentrations of pesticides than consumers. It is largely during the preparation and 
application of pesticide spray solutions and the cleaning up of spraying equipment. Due to 
accidental spills or splashes, direct spray contact, or even drift, farmers who mix, pack, 
and spray pesticides may be exposed to these chemicals. However, even when not actively 
involved in pesticide application, farmers might be exposed to pesticides. Farm workers 

who work in pesticide-treated regions may be exposed to high levels of pesticide residues 
by direct spraying, drift from nearby fields, or contact with pesticide residues on the crop 
or soil during their work. This kind of contact is often neglected by the general public. 
Farmers are most often exposed to pesticides via the skin and the lungs. For normal 
pesticide handling, exposure to pesticides occurs in regions of the body that remain 
unprotected, including the face and hands. Farmers' exposure to pesticides may be 
decreased by limiting the use of pesticides and by using the necessary personal protective 
equipment at all phases of pesticide application. 
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Introduction 
 

he presence of potentially dangerous substances in the environment has sparked a 
lot of discussion in the last several decades (Bao et al. 2015). Toxic pollutants in the 
air and pesticides and other foreign chemicals in food and water represent an 

immediate hazard to human health (Gavrilescu et al. 2015). Other contaminants, on the 
other hand, accumulate over time in the environment and the person, causing illness long 
after first exposure. While many pesticides have been shown to accumulate in living 
organisms, it is difficult to establish the link between exposure and disease outcomes 
because of the many variables that must be considered, such as lifestyle, occupation, diet 
preferences, and smoking. These variables must all be taken into account when 
establishing a disease-exposure relationship in epidemiological studies (Colosio et al. 
2013). Using chemicals incorrectly and indiscriminately may have severe effects on human 
health and the environment, even if they are essential for a country's attempts to achieve 
economic growth and meet its development goals (Moser and Dondi 2015). To put it 
another way, chemicals may have a positive or detrimental effect depending on a variety 
of variables, such as how much of them are exposed to in a certain length of time and 
space (Damalas 2009). A wide range of undesirable living creatures may be eradicated by 
pesticides, which are common chemicals used widely, notably in agriculture. Crop 
protection and vector-borne disease management are two of their most common 
applications in public health and agriculture. Pesticides have the potential to damage both 
humans and the environment due to their strong biological activity and, in certain 
circumstances, their extended persistence in the environment (Maroni et al 2006). In rare 
circumstances, long-term, low-level exposures may potentially have detrimental health 
impacts if handled incorrectly (Woodruff et al 1994). The extensive use of pesticides 
means that many people are at risk of pesticide exposure as a consequence of their job. 
People from various demographics, with varying exposure patterns and levels, are at risk 
of negative health impacts. Exposure to pesticides at work is most common among those 
who make and use pesticides, as well as those who work in public health (e.g., 
exterminators of house pests). The majority of pesticide exposure occurs among farmers 
and pesticide applicators in the agricultural sector (Woodruff et al 1994/ Maroni et al 1999/ 
Ye et al 2013/ Glass and Machera 2009). Pesticide residues in food and drinking water may 
be found on a daily basis in the general population, as well as pesticide drift in the vicinity 
of spraying regions (Ecobichon 2001). 

Acute health concerns and environmental pollution are a result of the widespread 
usage of outdated, non-patented, more poisonous, ecologically persistent, and affordable 
chemicals in developing countries (Aktar et al 2009/ Zhang et al 2015/Andersen et al 
2002). Pesticides are more likely to be inhaled by farmers and farm workers because of 
this, and they make up a large portion of the workforce who are often exposed to 
pesticides. When it comes to pesticides and how often and how they're applied, various 
types of farms and types of crops typically need different approaches. One of the many 
jobs conducted by farmers is pesticide application, which is seasonal and sporadic. As a 
result, farmers have lower exposure rates and shorter exposure times than their 
counterparts in other sectors. In the agricultural industry, pesticide applicators are more 
often exposed to pesticides, even though they may have less experience with pesticides. 

T 
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Farm workers who are qualified pesticide applicators have been the primary focus of 
several researches on pesticide exposures. However, there is enough data to suggest that 
not all agricultural employees are exposed to pesticides, and that a large percentage of 
farmers may not be directly exposed. 

Organometallic compounds and many earlier organochlorine pesticides are among 
these pesticides, which are both poisonous and long-lasting. Since these substances were 
outlawed in many nations in the 1970s and 1980s, people have been exposed to lower 
levels of exposure. However, these compounds are very long-lasting and remain in the 
environment in minute concentrations. Further study is needed to determine the optimum 
management strategy due to the ambiguity around the amount of a chemical needed to 
produce an effect. As a result of the usage of other pesticides including organophosphates, 
carbamates and triazines that are less toxic and less persistent than organochlorines, many 
are now verified or suspected to behave as endocrine disruptive substances (Welshons et 
al 2003). There are endocrine disrupting pesticides whose toxicity worsens with decreasing 
dosages, until they reach hazardous levels of parts per trillion or even less at extremely 
low doses (Frank and Ottoboni et al 2011). 

Scientists need regular summaries of relevant literature because of the enormous 
number of articles that are released each year. They may lead to new synthetic discoveries 
and are often read by the scientific community. This editorial's goal was to present the 
most basic information available on the pesticide exposure of farmers. 
 
Risk and Toxic Effect of Pesticides 

Materials that have an intrinsic poisonous potential are said to be toxic. Toxicology 
labs determine a substance's toxicity in quantitative measures, such as the LD50 or LC50. 
Toxic materials are simply one factor in determining risk (or hazard); another is the 
potential for exposure that comes with their usage. Toxicity is the ability of a drug to cause 
sickness or death, while risk (hazard) is the result of exposure and toxicity working 
together in concert. As a result, the danger posed by a particular pesticide is dependent on 
its toxicity, the dosage, and the method of exposure. 

An understanding of both toxicity and exposure is necessary to estimate risk. 
Pesticides with a high toxicity level have a larger potential for harming people than 
pesticides with a lower toxicity level (Sarwar 2015). However, additional parameters such 
as the pesticide's concentration in a formulation, the duration of exposure, and the route 
of entry into the human body all play a role in poisoning (Klaassen 2013). Toxicology is 
clearly out of the hands of pesticide applicators, however substantial control over dangers 
associated with using this herbicide is possible. There is minimal danger until the seal is 
broken, such as a bottle of very lethal pesticide. When the container is opened, the danger 
is low, unless the person is not wearing protective gear. However, the danger may be 
substantial if the container is damaged or leaks, or if the appropriate protective gear is not 
worn. 

Humans may be poisoned or injured by pesticides. Toxic pesticides may induce 
organ or system damage inside the body, while irritating pesticides can injure the outside 
of the body. Several pesticides are very hazardous to humans, and even little doses may 
have a devastating impact. Overexposure to less hazardous active components may still be 
harmful. Pesticide exposure may cause symptoms as modest as minor skin irritation or 
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other allergic reactions, or as severe as a severe headache, dizziness, or nausea as a result 
of its toxicity. Organophosphate insecticides, for example, have the potential to produce 
life-threatening symptoms, such as convulsions, coma, and even death. Toxicities of 
pesticides to humans may be classified according to the kind of exposure, the route of 
exposure, or the affected organ system. It's safe to assume that inhalation and absorption 
by the skin are both more dangerous than either consumption or ingestion when it comes 
to poisoning (dermal exposure). Due to the fact that pesticides' harmful effects are fast 
reversible and do not cause severe or permanent damage, some of these effects are 
transient. However, the complete recovery may take a long time for certain chemicals. The 
effects of certain poisons, even if they are not lethal, may be long-lasting and difficult to 
reverse. 
 
Types of Toxicity 

Acute exposure occurs when a farmer receives a single dosage of a pesticide, and 
acute toxicity is the result (Berthet 2014). A pesticide's acute toxicity measures how 
harmful it is to a living creature following just a single, brief exposure. It is termed acute 
dermal toxicity when exposure occurs as a result of skin contact and is referred to as an 
acute dermal exposure event. If you take a single dosage of a pesticide by mouth, it's 
called an acute oral exposure, and an acute inhalation exposure is the same thing. 
Acute toxicity is defined as a toxic impact that manifests during a day or two (24 hrs) of 
exposure. Even a very little dose of an active component with a high acute toxicity may be 
deadly. The warnings on a pesticide's label are based on the substance's acute toxicity. 

Inhalation, ingestion, and skin contact are the most typical routes for pesticides to 
enter the human body (MacFarlane et al 2013). Pesticide penetration into the body is 
influenced by the chemical's condition, which might be solid, liquid, or gaseous. Solids, on 
the other hand, have a far smaller possibility of entering the body via the lungs than liquid 
or gas products. Pesticides may penetrate into the body in the same manner as liquids and 
gases can, if the pesticide particles are tiny enough or if they stay on the skin long 
enough. Skin absorption is the most prevalent route of pesticide exposure in the general 
public (Baldi et al 2006). When pesticides are handled (mixed, loaded, or disposed of), 
splashes and spills may result in dermal absorption. Dermal absorption may occur to a 
small degree when a large load of residues is exposed (Struik and Kropff 2003). 
Toxicology, exposure time, pesticide formulation, and the contaminated body part all have 
a role in how dangerous dermal absorption may be. In comparison to liquid formulations, 
powders, dusts, and granular insecticides are less readily absorbed via the skin and other 
body tissues. In contrast, oil-based pesticides and solvent-based liquid pesticides (e.g. 
organic solvents) are generally absorbed faster than dry pesticides. Emulsified 
concentrates, for example, are quickly absorbed by the skin because they contain a high 
proportion of the hazardous ingredient in a little quantity of solvent. Pesticides are more 
likely to be absorbed by some parts of the body than others. 

Oral exposure to pesticides may result in life-threatening disease, severe harm, or 
even death (Klaassen 2013). These items may be ingested accidentally or purposefully by 
those who want to do damage to themselves. Not washing hands thoroughly before eating 
or smoking might potentially lead to oral contamination. Furthermore, pesticides might be 
accidentally ingested if food containers are not thoroughly sanitized. The small intestine 
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has been shown to be the primary absorption location for several substances that are 
consumed orally. Once they've been absorbed, they're transported to the bloodstream and 
may then be distributed throughout the body. Pesticides that have been transferred from 
their original labeled container to an unmarked bottle or food container are among the 
most common sources of unintentional oral exposure. Drinking pesticides or water that 
was kept in pesticide-contaminated bottles has poisoned numerous individuals. In rural 
parts of developing countries, pesticide poisoning is a major factor in the suicide rate, 
especially in rural communities. 

Through the nose, throat, and the lungs, pesticides may injure and even kill tissue. 
Respiratory toxicity is increased due to pesticides' fast absorption via this particular 
pathway. Vapors and very small particles of the spray solution provide the highest risk of 
inhalation toxicity. Traditional conventional spraying technology produces greater droplet 
sizes while applying dilute pesticide sprays. In contrast, when low-volume equipment is 
used to apply concentrated substance, the risk of respiratory exposure is raised because 
smaller droplets are generated. Using pesticides in confined spaces (like greenhouses) also 
increases the risk of inhalation exposure. Exposure to respiratory irritants may be 
minimized with the use of respirators and gas masks. The eyes are very vulnerable to 
absorption, and any contact with pesticides may cause harm, blindness, or even death. 
When working with highly concentrated or dangerous pesticides, wearing goggles is a 
must. When there's a danger of getting diluted spray or dust in your eyes, be sure to wear 
eye protection. Additionally, granular pesticides are more hazardous because of the size 
and weight of the individual granules. Particles may bounce off plants and injure or poison 
an applicator if they hit sensitive body parts when applied with power tools (i.e., the eyes). 
Pesticides may come into contact with the eyes, thus goggles should be used whenever 
possible. 
 
Ways to Reduce Exposure 

Alternative agricultural systems that are less reliant on pesticides are vital for 
achieving the desired aim of minimizing pesticide exposure. An ecological approach to crop 
protection based on currently known ecological information may help achieve this goal. 
Agronomists have just recently begun to apply cutting-edge ecological principles to their 
work. It is the goal of this method to strengthen agricultural systems' ability to trigger 
natural pest regulatory mechanisms while also helping improve agricultural output. 
Preventing pests, diseases, and weeds, as well as making informed decisions, should be 
the foundation of any long-term approach (Ratnadass et al 2012). Natural processes in the 
cropping system may be maximized for prevention, hazardous species suppressed via the 
development of antagonists, system diversity maximized, and internal resource recycling 
stimulated (Coffman et al 2009). It is possible to achieve this goal through variety methods 
such as the following: 1) maintaining a clean seed or planting material on the farm, and 2) 
using both synergistic and antagonistic effects in the cropping system, such as the 
suppression of disease and pests through the use of non-chemical preventive methods like 
cultivating carob trees, cultivating plants that are more resistant to weeds and diseases, 
such as blights. 

Many varieties of PPE are available for use in pesticide handling to reduce the risk 
of cutaneous exposure. In terms of Personal Protective Equipment (PPE), gloves, boots, 
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caps and long-sleeve shirts are among the most prevalent. The kind of PPE employed by 
farmers is influenced by a variety of factors, including the pesticide's toxicity, the 
conditions of exposure, and the preferences of the workers themselves. Most pesticides 
require the use of gloves and boots as the minimal level of PPE. To minimize exposure to 
extremely harmful pesticides, workers should wear a variety of personal protective 
equipment (PPE). Complementary degrees of protection against cutaneous exposure are 
provided by various PPE. Wearing gloves was determined to be the most efficient 
technique of protecting Danish greenhouse workers from pesticide exposure, and lowered 
cutaneous exposure among US citrus producers by 27%. It was shown that using both 
gloves and coveralls significantly decreased cutaneous exposure among US citrus 
producers by 65 percent. 

Depending on the PPE, the method of application of pesticides, and the amount of 
accurate fitting and maintenance, the level of protection provided by the PPE might vary. 
Depending on the fabric type, including thickness and weight, most common protective 
apparel offers some level of protection from the elements (Aprea et al 2004). Waterproof 
polypropylene materials outperformed cotton in terms of dermal protection, although both 
types of fabrics reduced exposure to the skin (Vitali et al 2009). Cotton clothing had a 
penetration rate ranging from 11.2% to 26.8%, while synthetic clothing had a penetration 
rate of less than 2.4% (Fenske et al 2002). It was discovered that among US citrus 
producers that there was no significant difference between synthetic and woven materials 
(Keifer 2000). The application technique is said to alter the efficacy of personal protective 
equipment (PPE) in terms of pesticide penetration through clothes, however studies on this 
problem have been conflicting (Driver et al 2007/ Nigg et al 1993/ Stewart et al 1999). 
Low-pressure backpack spraying has been linked to more pesticide penetration than high-
pressure spraying, however other study shows that low-pressure backpack spraying has 
poorer pesticide penetration than high-pressure hand lance spraying (Fenske et al 2002/ 
Keifer 2000/ Driver et al 2007/ Nigg et al 1993/ Stewart et al 1999/ Machera et al 1993). 

One of the most overlooked factors in determining a PPE's efficacy is how it's 
actually put to use. Moving and sweating of farmers during pesticide application might 
reduce the PPE fabric's resistance to penetration. This is especially true in hot conditions 
where pesticides are applied (Stewart et al 1999). A polyethylene coverall had a better 
penetration rate, taking into consideration the mobility of farmers (Ekstrom and Ekbom 
2011). Any PPE's effectiveness to protect its wearer relies on how it is used. There is a 
higher risk of cutaneous exposure for farmers who often pull their sleeves up or remove 
their gloves during pesticide use (Machera et al 1993). Personal protective equipment 
(PPE) may be ineffective if it is inadequate, wrongly fitted, unmaintained, or misused. PPE 
is seldom used to its theoretical maximum protection levels, making it impossible to gauge 
the actual amount of personal protection provided. 
 
Conclusion 

Modern agriculture relies heavily on pesticides, thus it is critical to devise ways to 
minimize their influence (Dent 2005). Minimizing pesticide use can be accomplished by 
using accurate diagnosis and advanced knowledge of pest problems, optimizing 
intervention timing for maximum long-term efficacy, selecting a pesticide product with 
minimal impact on non-target organisms and the operator, as well as better applying the 
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selected product to maximize dose transfer to the biological target. All pesticide handling 
procedures must be improved in order to meet public concerns about pesticide residues in 
food and drinking water, while adhering to all rules. As a result, farmers' exposure to 
pesticides may be minimized by using spraying equipment that is in good working order 
and taking the appropriate safety procedures throughout the pesticide handling process. 
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