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Abstract
Pesticides have caused countless impacts on the environment, the food production, and human health. This study aims to understand the 
environmental perception of farmers in the hinterland of Paraíba, Brazil, about the uses and impacts of pesticides in regional family farming. 
For data collection, questionnaires were applied to family farmers containing 11 questions/statements distributed in discursive questions 
(seven) and questions in the Likert scale (four). The sample comprised 148 participants distributed in the municipalities of Santa Luzia (62), 
São José do Sabugi (27), Várzea (22), Mãe D’Água (20), and Imaculada (17). Among them, 87.2% (n = 129) said they had already used 
agrochemicals in agriculture to prevent pests, insects, and bacteria. Family farmers reported using 12 types of pesticides. Some of them were of 
toxicological classifications III and IV; exposure to pesticides may cause serious damage to the environment and to health. Participants obtained 
information on the use and application of these pesticides through neighbors (37.8%, n = 56), family members (33.8%, n = 50), and the media 
(28.4%, n = 42), and 33.1% of farmers said they discarded empty pesticide containers in the trash. The farmers evaluated the need for guidance 
and/or technical training for their protection and better choice and handling of these agrochemicals, or other ways to conduct a more sustainable 
and healthy management. It is necessary to awaken a systemic relationship between man and the environment capable of promoting awareness 
of rural residents about the use of agroecological practices seeking sustainable agriculture.
Keywords: Human Health. Environment. Agroecological Practices. Sustainable Agriculture.

Resumo
Os agrotóxicos têm causado incontáveis impactos ao meio ambiente, a produção de alimentos e a saúde humana. Este estudo objetivou 
conhecer a percepção ambiental de agricultores do sertão da Paraíba, sobre os usos e impactos da utilização de agrotóxicos na agricultura 
familiar da região. Para a coleta de dados, foram aplicados questionários a agricultores familiares com 11 questões/afirmativas, distribuídas 
em discursivas (7) e objetivas na escala de Likert (4). Foram entrevistados 148 participantes, distribuídos nos municípios de Santa Luzia 
(62), São José do Sabugi (27), Várzea (22), Mãe D’Água (20), e Imaculada (17). Grande parte dos agricultores (87,2%, n = 129) já utilizou 
os agroquímicos na agricultura para prevenir pragas, insetos e bactérias. Os agricultores familiares identificaram 12 tipos de agrotóxicos 
usados no sertão paraibano, na qual se percebe que os trabalhadores se expuseram às substâncias que podem provocar sérios prejuízos ao 
meio ambiente e à sua saúde humana. Os agricultores afirmaram que obtiveram informação do uso e aplicação de agrotóxicos por meio de 
vizinhos (37,8%, n = 56), familiares (33,8%, n = 50) e meios de comunicação (28,4%, n = 42). 33,1% dos agricultores afirmou descartar no 
lixo as embalagens vazias de agrotóxicos. É necessário despertar uma relação sistêmica entre o homem e meio ambiente, capaz de promover 
a sensibilização dos moradores rurais para uso de práticas agroecológicas, em busca de uma agricultura sustentável.
Palavras-chave: Saúde Humana. Meio Ambiente. Práticas agroecológicas. Agricultura Sustentável.
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1 Introduction 

The excessive use of pesticides in industrial agriculture is 
a strategy to maintain a high productivity. The constant use of 
pesticides causes serious damage to the health of the population 
and the environment (MELLER; COSTA; CEOLIN, 2021; 
SANTANA et al., 2016). The Brazilian agricultural model fits 
predominantly into these industrial standards. It is strongly 
associated with the use of pesticides in its agricultural practice, 
in which, often, the environmental and social impacts are 
neglected (FERREIRA, 2015; MONTEIRO et al., 2021).

Pesticides are low molecular weight synthetic organic 
compounds used to prevent and control pests in crops. 
However, due to their toxicity and biocidal action, the use of 

most pesticides is associated with major risks and impacts to 
human health and the environment (VIERO et al., 2016). 

Until today, Brazil still has public policies that encourage 
the use and marketing of pesticides (FREITAS; BOMBARDI, 
2018; LOPES; ALBUQUERQUE, 2018), being one of the 
world leaders in agrochemical consumption (OLIVEIRA et 
al., 2018). It is one of the countries that use these chemical 
inputs intensively on a large scale (VECHIA et al., 2016).

The State of Paraíba surpasses the national percentage in 
the constant use of pesticides. The purchase and consumption 
of agrochemicals are intense. In this scenario, it is important 
to warn of the devastating effects that the excessive use of 
pesticides may cause to farmers, as they may damage the 
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health of the producer, the environment, and the society that 
consumes the products of these crops (SANTOS; OLIVEIRA, 
2015).

The problems caused by the harmful effects of pesticides 
on health permeate the entire family nucleus (SANTOS, 2014; 
SANTOS; OLIVEIRA, 2015). However, the most vulnerable 
demographic to poisoning are rural workers, followed by 
children, the elderly, and people with health problems in 
general (CASSAL et al., 2014).

Intoxication occurs due to lack of information, 
communication, and adequate technical assistance to family 
farmers, which is related to the lack of use of Personal 
Protective Equipment (PPE), the lack of care in handling, and 
the ease of access to the chemical compound without a proper 
orientation for use (RANGEL; ROSA; SARCINELLI, 2011).

The application of pesticides in crops may contaminate the 
soil and water resources and generate consequences ranging 
from environmental degradation and damage to human and 
animal health, significantly altering ecosystems (CARNEIRO 
et al., 2015).

The effects of pesticides on human health are classified 
as acute, resulting from exposure to high concentrations in a 
short period, and chronic, resulting from exposure to small 
concentrations for a prolonged period (RÓDIO; ROSSET; 
BRANDALIZE, 2021). Some of the acute effects are: skin 
and eye irritations, headaches, dizziness and nausea. Chronic 
effects involve the development of asthma, diabetes, cancer 
(KIM; KABIR; JAHAN, 2017), congenital malformations and 
endocrine, neurological and mental disorders (CARNEIRO et 
al., 2015).

Environmental degradation has long-term consequences, 
and its effects can be irreversible (SANTOS et al., 2021; 
WACHEKOWSKI et al., 2021). Thus, when considering 
the negative impacts of conventional agriculture triggered 
by the use of pesticides, it is necessary to adopt alternative 
production techniques, such as those based on agroecological 
practices, as Agroecology can promote a methodology and 
the knowledge necessary to develop a highly productive, and 
environmentally sound, sustainable and economically viable 
agriculture (GLIESSMAN; ROSEMEYER, 2009).

Due to the indiscriminate use of pesticides and their impacts 
on the environment and health, especially rural producers, 
different studies have been conducted to investigate farmers’ 
environmental perceptions of the use and effects of these 
compounds (AMARO et al., 2021; SALVADOR-SHIINOKI; 
DINIZ; ALVES, 2020; SIMONATO et al., 2020; SOUSA et 
al., 2018; WAHLBRINCK; BICA; REMPEL, 2017).

This study aims to understand the environmental 
perception of farmers in the hinterland of Paraíba, Brazil, 
about the uses and impacts of pesticides in regional family 
farming.

2 Material and Methods

2.1 Study areas, population, and sample

Field research was carried out in family farming properties 
located in rural communities in municipalities of Paraíba, 
Brazil: Santa Luzia, São José do Sabugi, Várzea, Mãe D’água, 
and Imaculada (Figure 1). The choice of cities was intentional 
and considered the predominance of rural family work with 
the cultivation of plants and animal husbandry (swine, cattle, 
poultry).

Figure 1 - Map of Brazil and Paraíba locating the municipalities 
where family farmers participated in the research

Source: Research data.

The municipality of Santa Luzia has the largest population 
estimated at 15,336 inhabitants, while the municipalities of 
São José do Sabugi, Várzea, Mãe D’água, and Imaculada 
have, respectively, 4,141, 2,810, 4,009, and 11,819 inhabitants 
(IBGE, 2018).

148 family farmers from the interior of Paraíba participated 
in the research. Of this total, 62 were rural workers in the 
municipality of Santa Luzia, 27 resided in Várzea, 22 resided 
in São José do Sabugi, 20 resided in the municipality of Mãe 
D’Água, and 17 resided in Imaculada. 

The municipalities mentioned are included in the 
geographic area of coverage of the Brazilian semiarid region, 
which has long periods of drought and a hot weather (ALVES 
et al., 2011). The communities described in Paraíba are in the 
Caatinga Biome and have a vegetation composed of xerophilic 
plants adapted to the dry climate of the semiarid region.

2.2 Methodological procedures

This study was carried out in the second half of 2019. The 
method was targeted visits to rural properties aiming to collect 
specific information on the topic addressed, that is, related to 
the way the rural producer acquires and uses pesticides in the 
development of rural activities and how it affects health, way 
of life, and the environment.

Data collection took place through a questionnaire (Table 
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1), containing seven subjective questions and four statements 
structured according to the Likert scale, with five levels of 
answers (level 1 - completely disagree to level 5 - completely 
agree).

Table 1 - Questions and statements in Likert applied to family 
farmers in the municipality of Santa Luzia, Paraíba, Brazil, 
regarding pesticides

The information collected was systematized and then 
analyzed considering theoretical supports of the current 
literature, which contributed to understand the perception of 
family farmers in the countryside of Paraíba.

3 Results and Discussion

Among the family farmers who participated in the survey, 
45.9% (n = 68) were female and 54.1% (n = 80) were male 
aged 28 to 54 years. Of these, 65.5% (n = 97) had lived in the 
rural area for more than 30 years.

Most farmers were aged between 41 and 50 years (73.0%) 
and were male. Silva et al. (2014) reported similar data in five 
rural communities in the municipality of Pombal, Paraíba, in 
which 61.0% of family farmers are male and over 41 years 
old. Silva et al. (2017) studied the Dona Antônia and Gurugi 
II settlements in the municipality of Conde, Paraíba, and also 
reported a predominance of family farmers between 41 and 
50 years of age. 

For most farmers, pesticides are chemical products used in 
farming (52.0%, n = 77) to prevent pests, insects, and bacteria, 
and most residents (87.2%, n = 129) stated that they have 
already used agrochemicals in agriculture; they also reported 
using various types of pesticides in their plantations (Table 2).

Table 2 - Pesticides used by family farmers participating in the 
research and residing in the countryside of Paraíba

Substance Main use

Toxicological 
classification 
toxicológica 
(ANVISA*)

Quantity of 
Citation

Sulfluramide Inseticide Class IV 22
Metomil Inseticide Class I 19
2, 4 – D Herbicide Class I 17

Acephate Inseticide Class III 14
Glyphosate Herbicide Class IV 13

Fipronil Inseticide Class II 11
Diuron Herbicide Class III 9

Chlorpyrifos Inseticide Class II 7
Diazinone Inseticide Class II 7
Mancozeb Fungicide Class III 5
Atrazine Herbicide Class III 4

Malationa Inseticida Class III 1
* ANVISA: National Health Surveillance Agency
Source: ANVISA, 2016.

Twelve types of pesticides used by family farmers in 
the countryside of Paraíba were identified. Some pesticides 
described in the research belong to toxicological classes I and 
II. According to Sena, Dourado and Antoniolli (2018), they are 
extremely toxic and highly toxic, respectively. Considering 
this classification, workers were exposed to substances that 
can cause serious damage to the environment and health. 

The National Health Surveillance Agency (ANVISA) 
has carried out the toxicological re-evaluation of several 
pesticides, including 2,4-D and Glyphosate, already used by 
farmers. The reassessment takes place because its records are 
old and when verified, the scientific methodologies were little 

Source: Research data.

The approach for collecting data from residents consisted 
of a brief personal presentation of the researcher, followed 
by the survey and the purpose of the questionnaire, thus 
clarifying the objective of the study. Residents formalized 
their acceptance of participation in the research by signing an 
informed consent; one copy was delivered to the informant and 
the other to the researcher. This research was approved by the 
Research Ethics Committee of Faculdades Integradas de Patos 
(CEP/FIP) under protocol CAAE no. 82671618.3.0000.5181.

The inclusion criteria in the research were 1) be a family 
farmer able to understand and answer the study questionnaire; 
2) residing in the place for more than 15 years; 3) be between 
25 and 65 years old and active (not retired); 4) be a member of 
different families considering the first degree of kinship.

2.3 Data analysis

Data collection took place quantitatively and qualitatively 
through descriptive statistics using the software Microsoft 
Excel 2016. The percentage frequencies of answer alternatives 
were used. The level of knowledge of family farmers about the 
use of pesticides was analyzed. 

Open questions
01 In your perception, why are pesticides used in agricultural 

production?
02 Do you and/or have you used pesticides? If yes, state the 

name of the pesticide used and for what purpose.
03 Have you had access to any information about the use 

and application of pesticides? If so, how did this access 
happen and what information was obtained?

04 How do you dispose of the pesticide containers you use? 
05 Do you believe that during the application of some type 

of pesticide there may be a risk of death for those who 
apply it or who are close to the application site? Why? 

06 Do you know what agroecology is?
07 In your daily life, do you usually consume the food you 

produce with the use of pesticides? Do you believe that 
these foods can pose some risk to your health? 

Affirmations in Likert
08 I use PPE’s during the application of pesticides in the 

field (Personal Protective Equipment). 
09 The use of pesticides can contaminate the water that 

supplies my community.
10 Inappropriately discarded pesticide containers can cause 

environmental contamination. 
11 I believe that it is possible, considering my reality, to 

produce food sustainably without using pesticides. 
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PPE is lack of knowledge about the risks to which they are 
exposed and the discomfort of the protective equipment, the 
region’s climate, and reduced mobility, which make work 
more difficult and delay the completion of the work. Rural 
workers lack care for their health and basic information about 
the risks inherent to the use of pesticides.

Table 4 - Frequency (%) of responses related to pesticides from 
family farmers (n = 148) in the hinterland of Paraíba

Affirmations DC DP IN CP CC
I use PPE’s during 
the application of 

pesticides in the field 
(Personal Protective 

Equipment).

32.4 24.3 25.7 0.0 17.6

The use of pesticides 
can contaminate the 

water that supplies my 
community.

14.2 19.6 21.6 20.9 23.7

Inappropriately 
discarded pesticide 

containers can cause 
environmental 
contamination. 

13.5 12.2 16.9 27.0 30.4

I believe that it is 
possible, considering 
my reality, to produce 

food sustainably 
without using 

pesticides. 

12.8 14.2 17.6 18.9 36.5

Legend: Completely Disagree (DC); Partly Disagree (PD); Indifferent 
(IN); Partly Agree (CP); Completely Agree (CC). 
Source: Research data.

Mehmood et al. (2021) stated that in Punjab in Pakistan, 
one of the most populous areas in the country and which 
has more than half of the population engaged in agricultural 
activities, the PPE’s are mostly limited to hats (33.1%), masks 
and scarves nose protection (28.6%) and boots and socks 
(12.7%). However, other PPE’s that provide greater safety 
to farmers are little used, exposing these farmers to toxic 
pollutants.

In the perception survey with farmers (n = 380) developed 
by Masruri et al. (2021) in Kashmar, Khorasan Razavi, 
Iran, it was identified that local farmers have vulnerabilities 
regarding the knowledge and proper technique for applying 
pesticides, noting that 44.2% never wear protective eyewear 
when applying pesticides, as well as 19.5% never wear gloves 
or long boots (42.9%), increasing the risks of contamination 
with handling and application pesticides.

In Meru, Kenya, in the research by Marete et al. (2021) 
with 173 families of farmers, concluded that 26.0% of farmers 
who volunteered to participate in the research said they felt 
some discomfort caused to their health after the application 
of pesticides, associated with this, it was found that most do 
not use PPE.

A large number of farmers reported that during the 
application of some type of pesticide there may be a risk of 
death (81.8%, n = 121), as agrochemicals have substances that 
can harm health (80.4%, n = 119). The current management 

advanced (ANVISA, 2016). However, according to Costa, 
Mello and Friedrich (2017, p. 61), “the overlapping of the 
interests of the agricultural sector in relation to the protection 
of human life prolongs the permanence time of these products 
in the national market.”

In addition, new pesticides often appear in the market 
without precise studies on the chronic damage related to their 
use. Thus, the family farmer, in his practice, is vulnerable to 
the toxic action of these chemical compounds (FERREIRA, 
2015). Therefore, there is an intense national production and 
marketing of agrochemicals together with an intense use in 
the Brazil’s farming areas, whether on small, medium or large 
rural properties, without preventive actions aiming the quality 
of life of the farmer who is in direct contact with the substance 
at the time of application. 

In the international literature, published scientific research 
also highlights the impacts of pesticides on the environment 
and on the health of farmers. Rahman et al. (2021) researched 
the influence of pesticide use on the health of farmers residing 
in Salumbhu, Nepal, identifying that farmers who make 
direct use of these chemicals are more likely to develop 
health complications, with diverse symptoms and serious 
consequences.

Farmers stated they have already received information 
on the use and application of pesticides (Table 3). This 
information was obtained from neighbors (37.8%, n = 56) and 
family members (33.8%, n = 50), and the media (28.4%, n = 
42). The information they obtained encouraged its use by rural 
residents.

Table 3 -  Information obtained by family farmers in the 
countryside of Paraíba on the use and application of pesticides 
in agriculture.

Farmer Answers

A2 Pesticides are important to help fight pests and to 
increase crop production.

A8 To keep bacteria and fungi away from crops.
A13 To eliminate some pests in bean crops.
A54 To eliminate insects that cause disease.

Source: Research data.

Family farmers claimed to dispose of empty pesticide 
containers incorrectly, throwing them in the trash (33.1%, n 
= 49), burning or burying (28.4%, n = 42), or washing and 
reusing (25.7%, n = 38). None of the participants reported the 
correct disposal practice, which would be the return of the 
empty package to the company that sold it or to accredited 
receiving stations.

Staudacher et al. (2020) in Costa Rica and Uganda, 
identified that a percentage of farmers participating in the 
survey, 14.0% and 19.0%, respectively, reported dumping 
pesticide residues directly into water bodies.

Although the survey participants reported receiving some 
type of guidance related to protection during the application 
of pesticides, PPE is only used by 17.6% of workers (Table 
4). Among the reasons reported by farmers who do not use 
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Thus, there is a need to disclose information about the 
use of pesticides, especially with regard to safety measures. 
In addition, municipal and regional policy actions aiming to 
improve knowledge and, consequently, awareness of the use 
of agroecological practices are essential. The objective is to 
achieve sustainable agriculture favorable to the environment, 
health, and an economically more productive market for 
family farmers.

Acknowledgments

To the Fundação de Apoio à Pesquisa do Estado da Paraíba 
(FAPESQ) for the granting of a master’s scholarship.

References 

ALVES, J.D.N. et al. Percepção de riscos do uso de agrotóxicos 
na cultura da laranja pela comunidade do Cubiteua, município de 
Capitão Poço - PA. Enciclop. Biosfera., v.9, n.17, p.3594-3602, 
2013. 

ALVES, T.L.B. et al. Diagnóstico ambiental da Microbacia 
Hidrográfica do Rio do Saco, Santa Luzia - PB. Rev. Bras. Geog. 
Fís., v.4, n.2, p.396-412, 2011.

AMARO, B.B.D.F. et al. A Biossegurança no uso de agrotóxicos 
na percepção de agricultores do Distrito de Cuncas, Barro - 
Ceará: saúde física e ambiental. Res. Soc. Develop., v.10, n.1, 
p.15610111644, 2021. doi:10.33448/rsd-v10i1.11644. 

ANVISA. Agência Nacional de Vigilância 
Sanitária. Regularização de Produtos - Agrotóxicos: Reavaliação 
de agrotóxicos. 2016. Disponível em: <http://portal.anvisa.gov.
br/registros-e-autorizacoes/agrotoxicos/produtos/reavaliacao-de-
agrotoxicos>. Acesso em: 12 nov. 2021.

CALDART, R.S. Escolas do Campo e Agroecologia: uma agenda 
de trabalho com a vida e pela vida. Porto Alegre, 2016. 

CARNEIRO, F.F. et al. Dossiê Abrasco: um alerta sobre os 
impactos dos agrotóxicos na saúde. Rio de Janeiro: EPSJV, 2015.

CASSAL, V.B. et al. Agrotóxicos: uma revisão de suas 
consequências para a saúde pública. REGET-CT/UFSM., v.18, 
n.1, p.437-445, 2014. doi:10.5902/2236117012498.

CELESTRINO, R.B. et al. Novos olhares para a produção 
sustentável na Agricultura Familiar: avaliação da alface 
americana cultivada com diferentes tipos de adubações 
orgânicas. RECoDAF., v.3, n.1, p.66-87, 2017.

COSTA, V.I.B.; MELLO, M.S.C.; FRIEDRICH, K. 
Environmental and occupational exposure to pesticides and the 
non-Hodgkin lymphoma. Saúde em Debate., v.41, n.112, p.49-
62, 2017. doi: 10.1590/0103-1104201711205.

FERREIRA, M.L.P.C. A pulverização aérea de agrotóxicos no 
Brasil: cenário atual e desafios. Rev. Direito Sanit.., v.15, n.3, 
p.18-45, 2015. doi:10.11606/issn.2316-9044.v15i3p18-45.

FREITAS, B.M.C.; BOMBARDI, L.M. A política nacional 
de irrigação e o uso de agrotóxicos no Brasil: contaminação e 
intoxicações no Ceará. GEOgraphia, v.20, n.43, p.86-100, 2018. 
doi:10.22409/GEOgraphia2018.v20i43.a27213.

GLIESSMAN, S.R.; ROSEMEYER, M. The conversion to 
sustainable agriculture: principles, processes, and practices. CRC 
Press, 2009.

IBGE. Instituto Brasileiro de Geografia Estatística.  Panorama 
das Cidades. 2018. Disponível em: <https://www.ibge.gov.br/
cidades-e-estados/pb/santaluzia.html>. Acesso em: 18 dez. 2021.

of pesticides, together with their incorrect consumption, 
is responsible for the contamination of air, water and food, 
which directly interferes with human health. In addition, the 
contamination of the environment is another consequence of 
the use of pesticides because of their dispersion in nature from 
wind and water.

 A survey by Wahlbrinck, Bica and Rempel (2017) in the 
municipality of Imigrante, located in the region of Vale do 
Taquari, Rio Grande do Sul, Brazil, reported that 89.2% of 
farmers were aware of the risks that the use of pesticides may 
pose during application. Other studies also show that most 
farmers recognize that exposure to pesticides can harm human 
health (ALVES et al., 2013; PELAEZ et al., 2015).

According to Sena, Dourado and Antoniolli (2018), all 
family members participate in farming work in subsistence 
agriculture; therefore, the entire family is exposed to risks 
caused by the use of pesticides. Excessive consumption 
of pesticides is related to lack of knowledge, inadequate 
professional monitoring, or the lack of it. 

The foods that are produced with the use of pesticides 
are consumed on a daily basis in farmers’ homes (87.2%, n 
= 129). A good part of the workers also stated that some food 
produced is sold to the urban area (70.9%, n = 105).

Most participants (72.3%, n = 107) did not know about 
Agroecology, but considered (63.5%, n = 94) that it is possible 
to produce food sustainably without using pesticides. However, 
all of them develop small-scale agriculture considering the 
dominant agricultural pattern. They use agrochemicals as the 
only source of combating fungi, insects, and weeds.

From this perspective, it is important to highlight the need 
to acquire a production trend based on sustainability that 
inhibits the use of organic inputs in crops, which is necessary 
for the quality of life, environmental balance, and a break with 
the current pattern of development. Celestrino et al. (2017) 
states that this generation of values considers the concept of 
sustainable rural development.

Sustainable rural development can be articulated using 
the knowledge of Agroecology as a science (VIEIRA; 
BERNARDO; JUNQUEIRA, 2015). Agroecology is a science 
that promotes the production of food in an ecologically 
balanced way seeking to conserve biodiversity through 
ecological practices and the integrated management of natural 
resources and sustainability (CALDART, 2016; NODARI; 
GUERRA, 2015).

4 Conclusion

The family farmers surveyed use pesticides in their 
plantations, some of them with a high toxicological 
classification. Despite this, few farmers mention the use of 
PPE and there is incorrect disposal of the pesticides used.  
They do not know about Agroecology; however, they believe 
that it is possible to produce food in a healthier way, avoiding 
toxic components.



250Ensaios e Ciências, v.26, n.3, 2022, 245-250

KIM, K.H.; KABIR, E.; JAHAN, S.A. Exposure to pesticides and 
the associated human health effects. Scie. Total Environ., v.575, 
p.525–535, 2017. doi: 10.1016/j.scitotenv.2016.09.009. 

LOPES, C.V.A.; ALBUQUERQUE, G.S.C. Agrotóxicos e seus 
impactos na saúde humana e ambiental: uma revisão sistemática. 
Saúde Debate., v.42, n.117, p.518-534, 2018. doi: 10.1590/0103-
1104201811714.

MASRURI, B. et al. Assessment of knowledge and practice 
of pistachio farmers in terms of pistachio pesticide safety. 
Hum. Ecol. Risk Assess. Int. J., v.27, n.3, p.595-605, 2021. doi: 
10.1080/10807039.2020.1744111. 

MARETE, G.M. et al. Pesticide usage practices as sources 
of occupational exposure and health impacts on horticultural 
farmers in Meru County, Kenya. Heliyon., v.7, n.2, p.1-13, 2021. 
doi: 10.1016/j.heliyon.2021.e06118. 

MELLER, F.; COSTA, A.R.; CEOLIN, S. Uso de agrotóxicos 
e os riscos à saúde humana: panorama da área rural do 
município de Independência-RS. Res. Soc. Develop., v.10, n.13, 
p.454101321161-454101321161, 2021.

MEHMOOD, Y. et al. Occupational hazards, health costs, 
and pesticide handling practices among vegetable growers 
in Pakistan. Environ. Res., v.200, p.1-9, 2021. doi: 0.1016/j.
envres.2021.111340. 

MONTEIRO, P.H.S. et al. Os perigos dos agrotóxicos para 
famílias agricultoras - Uma revisão integrativa. Res. Soc. 
Develop., v.10, n.9, p.58510918414-58510918414, 2021.

NODARI, R.O.; GUERRA, M.P. A agroecologia: estratégias de 
pesquisa e valores. Estud. Avan., v.29, n.83, p.183-207, 2015. doi: 
10.1590/S0103-40142015000100010.

OLIVEIRA, J.L.C. et al. Usos efeitos e potencial tóxico dos 
agrotóxicos na qualidade do solo. Agrarian Acadmy, v.5, n.9, 
p.453-467, 2018. doi: 10.18677/Agrarian_Academy_2018a45

PELAEZ, V.M. et al. (D’es)coordenação de políticas para a 
indústria de agrotóxicos no Brasil. Rev. Bras. Inov., v.14, p.153-
178, 2015. doi:10.20396/rbi.v14i0.8649104.

RAHMAN, M.M. et al. A case of negative externality:  use of 
pesticide and its impact on health among farmers in Salumbhu 
Village, Nepal. J. Health Manag., v.23, n.2, p.302-314, 2021. doi: 
10.1177/09720634211011568. 

RANGEL, C.F.; ROSA, A.C.S.; SARCINELLI, P.N. Uso de 
agrotóxicos e suas implicações na exposição ocupacional e 
contaminação ambiental. Cad. Saúde Colet., v.19, n.4, p.435-442, 
2011.

RÓDIO, G.R.; ROSSET, I.G.; BRANDALIZE, A.P.C. Exposição 
a agrotóxicos e suas consequências para a saúde humana. Res., 
Soc. Develop., v.10, n.8, p.43010817526, 2021. doi: 10.33448/
rsd-v10i8.17526.

SALVADOR-SHIINOKI, M.C.; DINIZ, E.R.; ALVES, A.P. 
Percepção sobre os riscos dos agrotóxicos por trabalhadores 
rurais de Ivaiporã-PR e região. Rev. Terra Cultura., v.36, n.71, 
p.137-152, 2020. 

SANTANA, C.M. et al. Exposição ocupacional de trabalhadores 
rurais a agrotóxicos. Cad. Saúde Colet., v.24, n.3, p.301-307, 
2016. doi:10.1590/1414-462X201600030199.

SANTOS, C.A. A toxidade dos agrotóxicos usados na lavoura de 
soja na cidade de catalão- GO, e seus impactos no ambiente- um 
estudo de caso. Novos Direitos., v.1, n.1, p. 58-76, 2014.

SANTOS, I.N. et al. Implicações das intoxicações exógenas por 
agrotóxicos à saúde do trabalhador: uma revisão integrativa. Rev. 
Iberoam. Hum. Ciênc. Educ., v.7, n.2, p.16-16, 2021.

SANTOS, T.R.; OLIVEIRA, H.S. Agroecologia como temática 
de educação ambiental na preservação dos ecossistemas através 
da redução de agrotóxicos no contexto rural. REMEA., p.135-
147, 2015. doi:10.14295/remea.v0i0.4671.

SENA, T.R.R.; DOURADO, S.S.F.; ANTONIOLLI, A.R. 
Audição em altas frequências em trabalhadores rurais expostos 
a agrotóxicos. Ciênc. Saúde Colet., v.24, n.212, p. 3923-3932, 
2018. doi: 10.1590/1413-812320182410.18172017.

SILVA, D.A. Caracterização do perfil socioeconômico e 
da percepção ambiental dos agricultores familiares dos 
assentamentos Dona Antônia e Gurugi II, no Conde - Paraíba. Rev 
Meio Amb. Sustentab.., v.12, n.6, p.85-99, 2017 doi:10.22292/
mas.v12i6.639. 

SILVA, F.M. et al. Percepção de risco no uso de agrotóxicos em 
cinco comunidades rurais no município de Pombal–PB. Rev. 
Verde Agroecol. Desenvolv. Sustentável., v.9, n.5, p.1-9, 2014.

SIMONATO, D.C. et al. Percepção do uso de agrotóxicos e 
transgênicos em um assentamento rural paulista - SP. Rev. Núcleo 
Estud. Pesq. Aplic. Desenvolv. Sustent., 2020. 

SOUSA, D.G. et al. Uma percepção ambiental de agricultores da 
comunidade Águas Turvas sobre o uso de agrotóxico na região da 
bacia hidrográfica do Rio Gramame, João Pessoa (PB). Rev. Bras. 
Educ. Amb., v.13, n.2, p.332-339, 2018. 

STAUDACHER, P. et al. Comparative analysis of pesticide 
use determinants among smallholder farmers from Costa Rica 
and Uganda. Environ. Health Insights., v.14, p.1-15, 2020. 
doi:10.1177/1178630220972417.

VECHIA, J.D. et al. Macrophyte bioassay applications for 
monitoring pesticides in the aquatic environment. Planta 
Daninha., v.34, n.3, p.597-603, 2016. doi:10.1590/s0100-
83582016340300021.

VIEIRA, S.C.; BERNARDO, C.H.; JUNQUEIRA, L.F. 
Agroecologia: a política pública de ater legitimando o 
desenvolvimento sustentável no campo. Fórum Amb. Alta Paulista., 
v.11, n.9, p.128-147, 2015. doi: 10.17271/1980082711920151177.

VIERO, C.M. et al. Sociedade de risco: o uso dos agrotóxicos 
e implicações na saúde do trabalhador rural. Esc. Anna Nery 
Rev. Enferm., v.20, n.1, p.99-105, 2016. doi:10.5935/1414-
8145.20160014.

WACHEKOWSKI, G. et al. Agrotóxicos, revolução verde e seus 
impactos na sociedade: revisão narrativa de literatura. Salão do 
Conhecimento., v.7, n.7, 2021.

WAHLBRINCK, M.G.; BICA, J.B.; REMPEL, C.  Percepção 
dos agricultores do município de imigrante (RS) sobre os riscos 
da exposição a agrotóxicos. RBCIAMB., n.44, p.72-84, 2017. 
doi:10.5327/Z2176-947820170128.


