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abStract - This research aimed to socio-economic characterization of family farmers, to quantify trade, use and cases of 

pesticide poisoning in Arapiraca/AL. Interviews were conducted with 31 family farmers, eight pesticide retailers, as well as 

a retrospective and documentary research on exogenous poisoning between 2008 and 2018. It was observed that there is 

a predominance of male labor (64.5%) among farmers interviewed, low level of education (61.3%) who, despite receiving 

technical assistance (90.3%), do not have access to credit lines (74.2%), reflecting on the low family income. The most 

cited pesticides among users were insecticides, with prevalence to extremely toxic (36.4%). The lack of training of farmers 

(71%), associated with low educational level and lack of educational campaigns may have influenced the inappropriate 

use of PPE (48.4%), reflecting in the 766 records of pesticide poisoning in Arapiraca. Regarding the volume sold in 2018, 

led the herbicide 2.4-D, with more than 214,600 liters sold. This information shows that exogenous poisoning is a public 

health problem and that the monitoring of records and follow-up by health agents, investments in rural extension work 

and technical assistance may significantly reduce the problem.

KeywordS: Rural Work; Occupational Exposure; Technical Assistance.

caracterização Sócio-econômica de agricultoreS familiareS, comércio, uSo e intoxicaçõeS por agrotóxicoS em 
arapiraca/al, braSil

reSumo - Esta pesquisa objetivou a caracterização sócio-econômica de agricultores familiares, quantificar o comércio, o 

uso e os casos de intoxicação por agrotóxicos em Arapiraca/AL. Realizou-se entrevistas a 31 agricultores familiares, oito 

revendedoras de agrotóxicos, além de uma pesquisa retrospectiva e documental sobre as intoxicações exógenas entre 2008 e 

2018. Observou-se que há predominância de mão de obra masculina (64,5%) entre os agricultores familiares entrevistados, 

baixo nível de escolaridade (61,3%) que, apesar de receberem assistência técnica (90,3%), não têm acesso a linhas de 

crédito (74,2%), refletindo na baixa renda familiar. Os agrotóxicos mais citados entre os usuários foram os inseticidas, 

com prevalência aos extremamente tóxicos (36,4%). A falta de capacitação dos agricultores (71%), associada ao baixo nível 

de escolaridade e a falta de campanhas educativas podem ter influenciado o uso inadequado de EPIs (48,4%), refletindo 

nos 766 registros de intoxicações por agrotóxicos em Arapiraca. Em relação ao volume comercializado em 2018, liderou 

o herbicida 2,4-D, com mais de 214,6 mil litros vendidos. Estas informações evidenciam que as intoxicações exógenas 

constituem problemas de saúde pública e que o monitoramento dos registros e o acompanhamento pelos agentes de saúde, 

investimentos em trabalhos de extensão rural e assistência técnica poderão reduzir sensivelmente o problema.

palavraS-chave: Trabalho Rural; Exposição Ocupacional; Assistência Técnica.
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la caracterización Socioeconómica de loS agricultoreS familiareS, comercio, uSo y intoxicación por plaguicidaS 
en arapiraca/al, braSil

reSumen - Esta investigación tuvo como objetivo la caracterización socioeconómica de los agricultores familiares, 

cuantificaR el comercio, el uso y los casos de intoxicación por plaguicidas en Arapiraca/AL. Se realizaron encuestas con 

31 agricultores familiares, ocho comerciantes de plaguicidas, además de una investigación retrospectiva y documental 

sobre intoxicaciones exógenas entre 2008 y 2018. Se observó que existe un predominio del trabajo masculino (64,5%) entre 

los agricultores familiares encuestados, bajo nivel educativo (61,3%) que, a pesar de recibir asistencia técnica (90,3%), no 

tienen acceso a líneas de crédito (74,2%), lo que refleja en bajos ingresos familiares. Los plaguicidas más comúnmente 

reportados entre los usuarios fueron los insecticidas, con una prevalencia de los extremadamente tóxicos (36,4%). La falta 

de capacitación para los agricultores (71%), asociada con el bajo nivel de educación y la falta de campañas educativas 

pueden haber influido en el uso inapropiado de EPP (48,4%), lo que se refleja en los 766 registros de intoxicación por 

plaguicidas en Arapiraca. En relación con el volumen vendido en 2018, lideró el herbicida 2,4-D, con más de 214,6 mil 

litros vendidos. Estas informaciones muestran que las intoxicaciones exógenas son problemas de salud pública y que el 

monitoreo de los registros y el acompañamiento por parte de agentes de salud, inversiones en trabajos de extensión rural 

y asistencia técnica podrán reducir significativamente el problema.

palabraS chave: Trabajo Rural; Exposición Ocupacional; Asistencia Técnica.

introduction

In Brazil, there are 5.1 million agricultural establishments, with a population of 15.1 million inhabitants, 
throughout over more than 351 million hectares. Of these, 77% are characterized as family farmers (IBGE 
2019a), which occupy 24.3% of the area and generate 38% of the value produced by the agricultural sector 
(CODAF 2019). According to the Law No. 11,326/2006, family farmers are those who practice activities in the 
rural area, have an area of up to four fiscal modules, labor and management of the enterprise by the family, and 
income linked to the establishment itself.

Brazilian family farming is the 8th largest food producer in the world, with revenues of US$ 84.6 billion/
year. This category is responsible for 70% of national beans, 34% of rice, 87% of cassava, 46% of corn, 38% of 
coffee and 21% of wheat. The sector is also responsible for 60% of milk production and 59% of the pig herd, 
50% of poultry and 30% of cattle (FAO 2019).

Arapiraca city is located in the Agreste Alagoana mesoregion, has 2,930 agricultural establishments, 76.5% 
of which are family-based, with an area of up to 10 ha (78.1%), which cultivate permanent, temporary species 
and pastures (IBGE 2019b). Historically, the municipality has been known for tobacco growing, cultivated by 
small and medium-sized owners. However, since the 1990s, due to the decline in international prices and high 
production costs (Souza 2009), the tobacco sector has shown a reduction in the number of establishments and 
jobs (AFUBRA 2019).

As an alternative to tobacco, Arapiraca microregion has been consolidating the diversified production 
of agricultural products. Encouraged by Local Productive Arrangements (LPA) Horticulture, the region 
became responsible for the supply of vegetables in the State, also exporting to Pernambuco, Sergipe and 
Bahia (Barboza et al. 2016), highlighting coriander, lettuce, cabbage, peppers and chives as the most 
cultivated species (IBGE 2018c). Pineapple, cassava, tobacco, beans, corn and pasture crops are part of the 
production chain (IBGE 2018d).

Even with the migration of agricultural activity, there was no change in the management practices of 
pesticides used in tobacco cultivation, such as purchase without technical recommendation, application of 
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products without personal protective equipment (PPE), in addition to the inappropriate disposal of packaging 
(Silva et al. 2013), reflecting the workers’ exposure to intoxication problems, environmental contamination 
and the presence of post-harvest residues (Łozowicka et al. 2015). According to Silva et al. (2013), 76% of the 
producers did not return the packaging in the places indicated on the product invoice, having as destination 
the common garbage, burial or burning, being a problem inherent to most family farmers. This inadequate 
management placed Arapiraca as the municipality with the highest number of cases of pesticide poisoning 
notifications in the State (Passos 2019).

This research aims to investigate the socio-economic profile of family farmers in Arapiraca/AL, the trade, 
the use of pesticides and the cases of poisoning.

material and methodS

The research was carried out in Arapiraca/AL, in the Agreste region of the State of Alagoas (9°45’6”and W 
36°39’37”), between 2018 and 2019. The sample definition followed the recommendations of Miot (2011), for 
qualitative variables. Considering that in Arapiraca there are 200 family farmers registered to CadÚnico of the 
Ministry of Citizenship, it was determined that the sample was composed of 31 family farmers. There are 12 
pesticide dealers in Arapiraca, of which eight were interviewed.

To characterize the target audience, a qualitative research was carried out, using a semi-structured 
questionnaire, interviewing 31 family farmers, obtaining information about gender (male, female), age (<30, 
31 to 60 and > 60 years old), marital status (married, single), education (illiterate, incomplete or complete 
elementary school, and high school), receiving technical assistance, rural credit and monthly family income 
(reais). Information was requested on the pesticides used and the crops in which the products are applied, as 
well as the frequency of application. Thus, the number of times that each active ingredient was mentioned 
by the producers was counted.

Information on the use of personal protective equipment (PPE), symptoms of intoxication after application, 
participation in courses or training on the use of pesticides, if they have already heard about educational 
campaigns on pesticides and if they have adequate places for storing products and packaging on the property 
were also obtained.

A survey was carried out of the active ingredients of pesticides most commercialized in Arapiraca, based on 
information obtained from eight dealers, considering the year 2018.

The cases of exogenous poisoning by pesticides were obtained from a retrospective and documentary, 
quantitative, descriptive study of the time series of secondary data referring to the records coming from the 
Notifiable Diseases Information System (SINAN), between 2008 and 2018, from data provided by the Arapiraca 
Epidemiology Coordination, service protocol 67AC.E472. The following variables were analyzed: gender, 
age group, education, place of exposure, purpose of use, activity performed, active ingredients of pesticides, 
circumstances of contamination and evolution.

This research had its project submitted for analysis by the Research Ethics Committee, through Plataforma 
Brasil, having a consubstantiated opinion approved “without ethical obstacles”, under number 3,448,573, 
according to CNS resolution No. 510/16.

reSultS and diScuSSion

It was found that 64.5% of the interviewed farmers are male, with ages ranging from 31 to 60 years 
old (61.3%), married (83.9%) and with a low level of education, in which 61.3% % even have incomplete 
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primary education. According to Mattei (2015), the masculinization of rural areas is predominant, mainly 
in the family production environment, not only in Alagoas (76% of establishments), but in Brazil (81%) 
(IBGE 2019a). However, the activities carried out by women (agricultural and non-agricultural), diversify 
the family income, even under precarious conditions and without labor guarantees. The rural exodus, 
mainly of young people, was observed in the present study, considering that 12.9% of the farmers are under 
the age of 30. According to Foguesatto et al. (2016), unhealthy work, lack of motivation and autonomy 
in carrying out agricultural activities, irregular income and climatic instability are responsible for the 
migratory movement of young farmers.

Considering the level of education, 9.7% are illiterate and 51.6% have not completed elementary 
school. This is a characteristic observed in the Brazilian rural environment, since 78.7% of the producers 
have completed elementary school and, of these, 15.4% have never attended school. Alagoas has 86.6% 
of farmers with primary education and 24.1% are illiterate. In Arapiraca, 29.8% never attended school 
(IBGE 2019d). For the producer to have access to credit lines, to take advantage of technical and scientific 
innovations, as well as to guarantee the sustainable use of natural resources, a higher level of education is 
necessary. Regarding the use of technologies, Leite et al. (2016) observed that the low level of education 
made it difficult to understand the information contained in pesticide labels, which is one of the most 
relevant factors in exogenous intoxications. Likewise, Oliveira et al. (2012) concluded that the low level 
of education was responsible for the intensive use of the soil and for the felling of native vegetation, for 
subsistence, for not knowing alternatives of agricultural production.

It was observed that 90.3% of the interviewed producers received rural technical assistance by the Municipal 
Secretary of Agriculture, which involves orientation on practices of control of plant pests and diseases, use 
of fertilizers (before the chemical analysis of the soil), seedling production, irrigation (drip) and adequate 
management in the use of pesticides (application, PPE, product storage, disposal empty packings of pesticides). 
Although there is no organic producer, the preferred technical recommendations are based on agroecological 
production.

Even receiving technical guidance, it is known that producers make it possible to follow them for lack of 
financial resources to purchase inputs, resistance to the adoption of new technologies, distrust or lack of interest 
(Landini 2015). This may have reflected in the 74.2% did not have access to credit lines for investments in 
agricultural activity, reflecting on the low family income (up to 1 salary). According to Foguesatto et al. (2016), 
the lack of satisfactory income is one of the main motivators of the rural youth exodus. However, Sousa et 
al. (2016) demonstrated that the lack of information and bureaucratic difficulties were overcome by technical 
assistance, with an increase in the acquisition of credit by rural producers, mainly women, following the issuance 
of the declaration of suitability to PRONAF, with investment in 75 operations, among them, dairy cattle, sugar 
cane, handicrafts and infrastructure of the property.

It was observed that all interviewed family farmers use pesticides, in which insecticides, fungicides and 
herbicides were more used, respectively, in the different production systems (Table 1). Extremely toxic products 
predominated (36.4%), with emphasis on insecticides. Tebuconazole and imidacloprid stood out as the most 
used. In addition to these, glyphosate, macozebe, atrazine, diuron and methomyl are among the 20 most 
commercialized in Brazil and Alagoas (IBAMA 2018) and used by producers in Arapiraca/AL.
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Table 1. Main pesticides used by family farmers in Arapiraca/AL and the cultivated species.

Active 

principles

No. 

citation
Type

Toxicological 

class
Agricultural use

Atrazine 1 Herbicide III Manihot esculenta 1, Nicotiana tabacum1, Zea mays

Diuron 8 Herbicide III Ananas comosus1

Flumioxazin 6 Herbicide II Ipomoea batatas

Glyphosate 4 Herbicide IV Psidium guajava, Malpighia emarginata

Cipermethrin 9 Inseticide I Vegetables, N. tabacum, M. esculenta, I. batatas1

Deltamethrin 9 Inseticide I M. esculenta1, Dioscorea sp.1, I. batatas, N. tabacum, Z. mays

Imidacloprid 11 Inseticide II A. comosus

Methomyl 9 Inseticide I Vegetables, N. tabacum, M. esculenta, I. batatas1

Azoxystrobin 7 Fungicide III Vegetables, N. tabacum

Mancozeb 1 Fungicide II P. guajava, I. batatas

Tebuconazole 13 Fungicide I A. comosus, P. guajava, M. emarginata

1Agricultural crops in which the pesticide is used without the manufacturer’s indication on the package insert.

Although family farmers in Arapiraca receive technical assistance, the application of pesticides is a recurring 
practice, probably due to the familiarity that producers have with pesticides, due to the long period of growing of 
N. tabacum, species highly dependent on pesticides (Santos et al. 2017). This familiarity resulted in applications of 
formations in species not indicated or tested by the manufacturer, such as the herbicide Atrazine, recommended 
for use in grass crops, being applied in M. esculenta and N. tabacum (Table 1). Likewise, the Methomyl insecticide, 
used to control M. esculenta pests. In addition to not efficiently controlling the target species (weed, insect pest or 
disease), it can negatively affect the crop, such as N. tabacum, which is considered very sensitive to Atrazine (Vargas 
et al. 2006). It can also promote environmental and product contamination, as there is no recommendation by 
the manufacturer of the dose to be applied and information on the grace period, which may reduce productivity 
and, consequently, profitability.

It was observed that the main pesticides used in tobacco cultivation, such as imidacloprid, deltamethrin 
and azoxystrobin (Santos et al. 2017), are part of the productive system of family farmers in Arapiraca (Table 
1). It is possible that in the transition from tobacco cultivation to other agricultural species, the use of the same 
pesticides has remained, due to the affinity of producers with the products, even though they are not specific to 
the crops to which they are being applied (for example, deltamethrin in M. esculenta, Table 1).

Despite the application of pesticides is conditioned to the level of damage of the insect pest or disease, it 
was observed that 32.3% of farmers make weekly applications (Figure 1), disregarding the product’s grace period, 
since insecticides and fungicides have an interval between applications of at least seven days, according to the 
manufacturers. Similar results were found by Castro and Confalonieri (2005), where 35% of respondents (n = 
40) from the Municipality of Cachoeiras de Macacu/RJ and also by Castro et al. (2018), in Palmas/TO, in which 
27.8% of producers (n = 39) applied twice a week in community gardens. Failure to follow the manufacturer’s 
recommendation may cause intoxication in workers (ANVISA 2019), contamination of the environment, of fruit 
and vegetables (Shinohara et al. 2017) and the death of natural enemies from pests (Bomfim et al. 2015).
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Figure 1. Distribution of  family farmers in Arapiraca/AL according to the frequency of  application of  
pesticides, use of  PPE and exogenous intoxication (n = 31 respondents).
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Even recognizing the importance of using PPE, 48.4% of the interviewees do not use it in the preparation and 

application of the products (Figure 1), with discomfort as the main justification, due to the high temperatures 
of the Arapiraca semi-arid climate. Although not mentioned, the value of PPE is also one of the requirements 
mentioned by producers (Lima et al. 2015). It was also observed that the partial use of PPE, without full clothing, 
also does not bring protection to the applicator, so that 22.6% indicated that they had already suffered some 
intoxication symptoms during or after the application, in which dizziness, respiratory failure, headache, nausea, 
vomiting, itching and swelling of the skin, irritation in the nose, throat and eyes were the most cited. These 
are cases of acute poisoning, however, according to Pignati et al. (2017), prolonged exposure to pesticides and 
recurrent cycles of acute intoxication can cause subacute and chronic intoxication, with irreversible damage, 
such as cancer, fetal malformation and death.

Social vulnerability factors, due to the low level of education, low family income and lack of credit, may 
have influenced the 71% of respondents who were never trained in the use of pesticides, nor were they aware of 
educational campaigns (54.8%), and do not have an adequate place to store pesticides on their property (38.7%), 
which are kept away from animals, children and unprotected people. The provision of training courses for 
producers on the management of pesticides, within the principles of environmental protection, food security 
and workers’ health, could minimize the problems.

According to Viero et al. (2016), access to information and technical knowledge provided by participatory 
educational processes is essential so that farmers who use pesticides in their work activities are minimally 
qualified to use them. According to Mariani et al. (2005), 87.9% of rural producers who took courses considered 
that professional training improved the quality of products, working conditions and quality of life. For Querino 
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et al. (2017), in the process of raising awareness about the correct handling of pesticides, in addition to obtaining 
data, investment in interventional actions is necessary. By associating these two factors, it is possible to identify 
the main needs of the community and, together with it, to build means by which one can have more safety at 
work and a better quality of life for the entire community.

Regarding the storage of pesticides, it was possible to verify the inadequacy of the locations. Although 
most affirm that they have an adequate place, they do not comply with the guidelines of standards such 
as NBR No. 9,843/2004 (ABNT), which establish rules for the adequate storage of pesticides, aiming at 
guaranteeing the quality of products, as well as preventing accidents. In the study by Carvalho et al. (2016), 
most pesticides (64.9%) were stored incorrectly in temporary deposits and in the field itself. Another study 
by Bernardi et al. (2018) evidenced the presence of inadequate facilities, precarious and built only with 
plastic tarps, with exposed soil and, at times, without ventilation, where handling took place inside these 
facilities.

A total of 11 active ingredients that were most commercialized by eight resellers in Arapiraca/AL were 
accounted for, especially the extremely toxic ones, with 54.5% of the products. The herbicides glyphosate, 2,4-D, 
atrazine and paraquat, in addition to the imidacloprid insecticide are part of the ranking of the 20 most used 
pesticides in Brazil (IBAMA 2018).

In relation to the volume sold, it leads the herbicide 2,4-D, with more than 214.6 thousand liters sold in 2018. 
As it is extremely toxic and highly soluble in water, it can be easily leached into the soil, coming into contact 
with the sheet water (Silva et al. 2007), remaining in the environment for more than 2.5 years (Baumgartner et al. 
2017). Even though ANVISA (2019) concluded that the maximum levels of residues found in food and water do 
not promote risk to the population, it was identified that the contact time that rural workers are exposed to can 
bring health problems, so that new criteria were defined and that should be changed in the product registration 
and package insert by the manufacturers.

Although 2,4-D is the most sold herbicide in Arapiraca, it is not among those used by family farmers (Table 
1), so this pesticide may be used in productive systems not covered by Law No. 11,326/2006, such as cattle 
ranchers, in areas of forage grasses or in crops of other grasses (S. officinarum and Z. mays).

Other pesticides were cited by dealers as the most sold, such as Glyphosate (76,004 L), Paraquat (34,035 L), 
Atrazine (4,000 kg), Cipermethrin (2,120 L), Lambda-Cyhalothrin (1,832 L), Sulfentrazone (890 L), Deltamethrin 
(500 L), Tebuconazole (350 kg), Flumetralin (120 kg) and Imidacloprid (100 kg).

Between the years 2008 and 2018, a total of 766 notifications of pesticide poisoning were registered, with a 
predominance of males (497 individuals), in which the years 2008 and 2013 had the highest records (Figure 2). 
These data may reflect the growth of the agricultural sector and the consequent increase in the use of pesticides 
in the region. According to Bombardi (2017), Arapiraca is among the five municipalities in the State of Alagoas 
that use pesticides the most, representing 60.9% of its agricultural establishments (IBGE 2019d), without adequate 
use of PPE (83.9%, Figure 1).
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Figure 2. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Alagoas between the years 2008 to 2018, according to gender. (n = 766 notifications).
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The most affected age group of intoxications was between 15 and 49 years old, which represents the 
economically active population, responsible for 76.61% (587 individuals) of the notifications (Table 2). It was 
observed that 70 children and adolescents, between 0 and 14 years old, were intoxicated, probably due to 
inadequate packaging storage or due to the contribution of labor in the field of adolescents to help maintain 
family income. According to the Statute of Children and Adolescents (Law No. 8,069/1990), the participation of 
children under 16 in degrading, dangerous or unhealthy activities, characteristics of work in the field (regulatory 
rule - NR 31) is prohibited.

Table 2. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between the years 2008 to 2018, according to the age group.

Age groups (years)
Number of 

notifications
%

< 1 4 0.52

1 to 9 40 5.32

10 to 19 138 18.01

20 to 29 209 27.28

30 to 39 164 21.40

40 to 49 102 13.31

50 to 59 50 6.52

60 to 69 44 5.74

> 70 15 1.90

Total 766 100.0
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Workers who studied up to incomplete high school (29.5%), a characteristic of 63.6% of family farmers 
(IBGE 2019a), were the most affected by pesticides (226 notifications). For Soares et al. (2005), the level of 
education was one of the determining factors for cases of poisoning by pesticides. It was found that 20% of 
farmers with less than high school education who applied pesticides suffered some type of intoxication, while 
9.8% had at least completed high school. The chances of intoxication for those with at least high school are 57% 
lower than for those with a lower educational level. The difficulty in understanding the information contained in 
product packaging and even the agronomic recommendations provided by technical assistance, make producers 
more prone to intoxications (Leite et al. 2016).

Residences were the places where there were the highest incidences of pesticide poisoning (Table 3), showing 
the inadequate storage of products by farmers, allowing access and exposure to unprotected people. It is also 
possible that family farmers, with a low level of education, without technical qualification, may be using pesticides 
inappropriately in their crops, reflecting on intoxications.

Table 3. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between the years 2008 to 2018, according to the place of  exposure.

Place of exposure Number of notifications %

Ignored/White 168 21.93

Residence 409 53.39

Working environment 150 19.58

Path of  work 1 0.14

School/Nursery 1 0.14

External environment 27 3.52

Other 10 1.30

Total 766 100.0

The work environment (Table 3) was the second place of exposure to pesticides (19.6%), who used herbicides 
and insecticides (Table 4), when spraying and when diluting the chemical in the preparation of the syrup before 
application (Table 5) due, in large part, to the lack of use of PPE. This information may be related to agricultural 
activity developed in the region. Pesticides with a high degree of toxicity, responsible for exogenous poisoning 
by pesticides in Arapiraca, are widely used in pasture areas, S. officinarum, Z. mays, P. vulgaris, N. tabacum and several 
other crops not mentioned in this text, but cultivated in the city.

Table 4. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between the years 2008 to 2018, according to the purpose of  use.

Purpose of  using Number of notifications %

Ignored/White 410 53.52

Inseticide 110 14.36

Herbicide 168 21.93

Tickicide 11 1.43

Rodenticide 1 0.14

Fungicide 15 1.95

Other 4 0.52

Not applicable 47 6.15

Total 766 100.0
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Table 5. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between the years 2008 to 2018, according to the activity performed.

Activity Number of notifications %

Ignored/White 414 54.04

Dilution 39 5.09

Spraying 184 24.02

Seed treatment 19 2.48

Storage 5 0.65

Harvest 4 0.52

Transportation 1 0.14

Pest control 7 0.91

Production 1 0.14

Other 15 1.96

Not applicable 77 10.05

Total 766 100.0

Among the pesticides responsible for poisoning in Arapiraca, stood out the herbicides (2,4-D, Glyphosate and 
Tebuthiuron), inseticides (Chlorpirifos, Cypermethrin, Imidacloprid, Methamidophos) and growth regulators 
(Ethephon and Flumetralin).

Intentional exposure (attempted suicide) was the main circumstance involved in cases of intoxication (Table 
6) in 43.2% of cases, followed by accidental (30%) and usual use in plantations (3.39%). Studies such as those 
by Gomes et al. (2018b) showed that ease of access to the product is considered the main reason for the use of 
pesticides in cases of attempted suicide by elderly people in the Northeast.

Table 6. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between 2008 and 2018, depending on the circumstances.

Circumstances Number of notifications %

Ignored/White 15 1.96

Usual uso 26 3.39

Accidental 234 30.54

Environmental 149 19.45

Abuse 6 0.78

Food intake 4 0.53

Attempted suicide 331 43.21

Homicide 1 0.14

Total 766 100.0

As for the intoxications caused by accidental contact, by the usual use in applications and by contact 
with the product in the environment, these could be avoided by complying with Law No. 7,802/1989, which 
conditions the handling and use of pesticides to the use of individual protection. The destination of empty 
packaging is also important for the occurrence or not of contamination. Inappropriate destination (burning, 
reuse and others) is a breach of Decree No. 4,074/2002 and CONAMA Resolution No. 465/2014, which provide 
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for the final destination of pesticide packaging and oblige the consumer to return the empty packaging to the 
commercial establishment indicated on the invoice.

Despite the high rate of suicide attempts using pesticides, more than 94% of cases were cured without 
sequelae, with 23 deaths recorded (Table 7).

Table 7. Distribution of  notifications of  exogenous poisoning by pesticides for agricultural use, registered in 
Arapiraca/AL between the years 2008 to 2018, according to the evolution of  the poisoning.

Poisoning Number of notification %

Ignored/White 15 1.96

Cure without sequels 723 94.38

Cure with sequels 3 0.39

Death due to exogenous intoxication 23 3.0

Loss of follow-up 2 0.27

Total 766 100.0

The absence of information (ignored/blank) about poisoning reports regarding place of exposure, purpose 
of use, activity performed, circumstances and intoxication evolution (Tables 3, 4, 5, 6 and 7) makes it impossible 
effective action, by public health agents, that can mitigate the problem.

concluSionS

Characteristics of family farmers are the predominance of the male gender, with a low level of education, 
aged between 31 and 60 years who, despite having technical assistance, do not have access to credit lines, reflecting 
on the low family income. All interviewed producers use pesticides that, in handling, there is the absence of use 
of PPE, of adequate storage location, and inadequate application frequency, reflecting in acute intoxications.

In Arapiraca, eleven active ingredients of pesticides are the most commercialized, highlighting the herbicide 
2,4-D, with 214.6 thousand liters sold. Considering the characteristics of the producers and the handling of the 
products, 766 records of acute intoxications were reported between 2008 and 2018, in which individuals between 
15 and 49 years of age, with a low level of education were the biggest victims, intoxicated in the homes and work 
environment in the city application of the products.

referenceS

AFUBRA (Association of Brazilian Tobacco Growers). 2019. Fumicultura no Brasil. Available at: <https://afubra.com.br/

fumicultura-brasil.html>. Accessed on: 12 Dec. 2019.

ANVISA (Brazilian Health Regulatory Agency). 2019. Agrotóxico 2,4-D passa a ter restrições na aplicação. Available 

at: <http://portal.anvisa.gov.br/noticias/-/asset_publisher/FXrpx9qY7FbU/content/agrotoxico-2-4-d-passa-a-ter-restricoes-

na-aplicacao-/219201?p_p_auth=WTwOfbA7&inheritRedirect=false>. Accessed on: 16 Dec. 2019.

Barboza IO, Pinto LCT and Pessoa SRN. 2016. Estudo sobre a agricultura familiar em Alagoas. Maceió, AL: SEPLAG, 

56p.



ISSN 1981-1268 CAVALCANTE ET AL. (2020) 190

GAIA SCIENTIA (2020). VOLUME 14(1): 179-192

Socioeconomic characterization of family farmers

Bernardi ACA, Hermes R and Boff VA. 2018. Manejo e destino das embalagens de agrotóxicos. Revista Perspectiva, 

42(159):15-28.

Baumgartner D, SOUZA EG, Coelho SRM and Maggi MF. 2017. Correlation between 2,4-D herbicide residues and soil 

attributes in southern of Brazil. Revista Ciência Agronômica, 48(3): 428-437. DOI: 10.5935/1806-6690.20170050.

Bombardi LM. 2017. Geografia do uso de agrotóxicos no Brasil e conexões com a União Europeia. São Paulo, SP: 

FFLCH/USP, 296p.

Bomfim GV, Azevedo BM, Viana TVA, Manzano J and Vasconcelos DV. 2016. Formas de aplicação e doses de inseticidas 

sobre Aphis gossypii (Glover) (Hemiptera: Aphididae) em melão amarelo. Revista Ciência Agronômica, 46(3):488-496. 

DOI: 10.5935/1806-6690.20150030.

Carvalho CRF, Ponciano NJ and Souza CLM. 2016. Levantamento dos agrotóxicos e manejo na cultura do tomateiro no 

município de Cambuci – RJ. Ciência Agrícola, 14(1):15-28. DOI: 10.28998/rca.v14i1.2327.

Castro JSM and Confalonieri U. 2005. Uso de agrotóxicos no Município de Cachoeiras de Macacu (RJ). Ciência & Saúde 
Coletiva, 1(2): 473-482. DOI: 10.1590/S1413-81232005000200025.

Castro RG, Castro JGD, Castro RB and Daronch F. 2018. Exposição de trabalhadores a agrotóxicos em hortas comunitárias 

de Palmas (Tocantins). Revista Cereus, 10(3):62-78. DOI: 10.18605/2175-7275/cereus.v10n3p62-78.

CODAF (Digital Skills for Family Farming). 2019. A importância da Agricultura Familiar. Available at: <http://codaf.

tupa.unesp.br/agricultura-familiar/a-importancia-da-agricultura-familiar>. Accessed on: 12 Dec. 2019. 

FAO (Food and Agriculture Organization of the United Nations). 2019. Plateforme de connaissances sur l’agriculture 
familiale. Available at: <http://www.fao.org/family-farming/detail/fr/c/454156/>. Accessed on: 12 Dec. 2019.

Foguesatto CG, Artuzzo FD, Lago A and Machado JAD. 2016. Fatores relevantes para a tomada de decisão dos jovens no 

processo de sucessão geracional na agricultura familiar. Revista Paranaense de Desenvolvimento, 37(130):15-28.

Gomes AV, Cardoso PKB, Rocha FCV, Carvalho CMS and Sales MCV. 2018. Perfil sociodemográfico de idosos vítimas de 

suicídio em um Estado do Nordeste do Brasil. Revista Baiana de Enfermagem, 32(1):1-9. DOI: 10.18471/rbe.v32.26078.

IBAMA (Brazilian Institute of the Environment and Renewable Natural Resources). 2019. Relatórios de 
comercialização de agrotóxicos. Available at: <https://www.ibama.gov.br/agrotoxicos/relatorios-de-comercializacao-de-

agrotoxicos#sobreosrelatorios>. Accessed on: 16 Dec. 2019.

IBGE (Brazilian Institute for Geography and Statistic). 2019d. Arapiraca: Panorama. Available at: <https://cidades.ibge.

gov.br/brasil/al/arapiraca/panorama>. Accessed on: 12 Dec. 2019d.

IBGE (Brazilian Institute for Geography and Statistic). 2019a. Censo Agro. Available at: <https://censoagro2017.ibge.gov.

br>. Accessed on: 12 Dec. 2019a.

IBGE (Brazilian Institute for Geography and Statistic). 2019b. Tabela 6778. Available at: <https://sidra.ibge.gov.br/

tabela/6778#resultado>. Accessed on: 12 Dec. 2019b.

IBGE (Brazilian Institute for Geography and Statistic). 2019c. Tabela 6953. Available at: <https://cidades.ibge.gov.br/

brasil/al/arapiraca/panorama>. Accessed on: 12 Dec. 2019c.



ISSN 1981-1268 CAVALCANTE ET AL. (2020) 191

GAIA SCIENTIA (2020). VOLUME 14(1): 179-192

Socioeconomic characterization of family farmers

Landini FP. 2015. Problemas enfrentados por extensionistas rurais brasileiros e sua relação com suas concepções de extensão 

rural. Ciência Rural, 45(2):371-377. DOI: 10.1590/0103-8478cr20140598.

Leite AS, Castellani MA, Ribeiro AEL, Moreira AA and Aguiar WMM. 2016. Perfil dos fruticultores e diagnóstico do uso 

de agrotóxicos no polo de fruticultura de Livramento de Nossa Senhora, Bahia. Extensão Rural, 23(2):112-125. DOI: 

10.5902/2318179613538.

Lima LB, Carvalho CM, Feitosa HO and Bitu PG. 2015. Uso de agroquímicos na produção de hortaliças em Farias Brito- 

CE. Brazilian Journal of  Applied Technology for Agricultural Science, 8(3):87-92. DOI: 10.5935/PAeT.V8.N3.10.

Łozowicka B, Kaczyński P, Wolejko E, Piekutin J, Sagitov A, Toleubayev K, Isenova G and Abzeitova E. 2015. Evaluation 

of organochlorine pesticide residues in soil and plants from East Europe and Central Asia. Journal Desalination and 
Water Treatment, 57(3):1310-1321. DOI: 10.1080/19443994.2014.996008.

Mariani MAP, Silva CC, Figueiredo Neto LF and Osório ACN. 2005. A contribuição dos cursos de formação profissional 
do SENAR na qualificação dos trabalhadores rurais – um estudo no município de Brasilândia-MS. Campo Grande, 

MS: SOBER/SENAE, 19p. 

Mattei L. 2015. Emprego agrícola: cenários e tendências. Estudos Avançados, 29(85):35-52. DOI: 10.1590/S0103-

40142015008500004

Miot HA. 2011. Tamanho da amostra em estudos clínicos e experimentais. Jornal Vascular Brasileiro, 10(4):275-278. 

DOI: 10.1590/S1677-54492011000400001.

Oliveira RR, Barros JDS and Silva MFP. 2012. Desertificação e degradação ambiental: percepção dos agricultores no 

município de Cachoeira dos Índios/PB. Polémica, 11(2):244-251. DOI: 10.12957/polemica.2012.3096.

Passos PMB. 2019. Relatório: vigilância em saúde de populações expostas a agrotóxicos no Estado de Alagoas. 

Available at: <http://portalarquivos.saude.gov.br/images/pdf/2015/julho/08/Relat--rio--ALAGOAS.pdf>. Accessed on: 12 

Dec. 2019.

Pignati WA, Lima FANS, Lara SS, Correra MLM, Barbosa JR, Leão LHC and Pignatti MG. 2017. Distribuição espacial do 

uso de agrotóxicos no Brasil: uma ferramenta para a Vigilância em Saúde. Ciência & Saúde Coletiva, 22(10):3281-3293. 

DOI: 10.1590/1413-812320172210.17742017.

Querino IA, França WAP and Oliveira DH. 2017. A educação ambiental como instrumento de conscientização e 

sensibilização no uso adequado dos agrotóxicos. Revista Ibero-Americana de Ciências Ambientais, 8(2):276-288. DOI: 

10.6008/SPC2179-6858.2017.002.0022.

Santos ACM, Soares IP, Moreira JC, Farias MBN, Dias RBF and Farias KF. 2017. Perfil dos registros clínicos em 

prontuários de fumicultores em Alagoas. Revista Brasileira de Medicina do Trabalho, 15(4):310-316. DOI: 10.5327/

Z1679443520170045.

Shinohara NKS, Padilha MR, Oliveira FHPC and Cabral JVB. 2017. Insegurança alimentar no uso indiscriminado de 

agrotóxicos. Higiene Alimentar. 31(266):17-21.

Silva RN, Silva JM and Silva WC. 2013. Horticultores e agrotóxicos: estudo de caso do Município de Arapiraca (AL). 

Revista Ibero-Americana de Ciências Ambientais, 4(1):56-68. DOI: 10.6008/ESS2179-6858.2013.001.0005.



ISSN 1981-1268 CAVALCANTE ET AL. (2020) 192

GAIA SCIENTIA (2020). VOLUME 14(1): 179-192

Socioeconomic characterization of family farmers

Silva TM, Stets MI, Mazzetto AM, Andrade FD, Pileggi SAV, Fávero PR, Cantú MD, Carrilho E, Carneiro PIB and Pileggi 

M. 2007. Degradation of 2,4-D herbicide by microorganisms isolated from Brazilian contaminated soil. Brazilian Journal 
of  Microbiology, 38(3):522-525. DOI: 10.1590/S1517-83822007000300026.

Soares WL, Freitas EAV and Coutinho JÁ. 2005. Trabalho rural e saúde: intoxicações por agrotóxicos no município de 

Teresópolis - RJ. Revista de Economia e Sociologia Rural, 43(4):685-701. DOI: 10.1590/S0103-20032005000400004.

Sousa GMB, Lima FAX, Vargas LP, Jota TAF and Silva DFL. 2016. A extensão rural e a perspectiva do gênero na agricultura 

familiar: a atuação do IPA junto a Associação Municipal Mulher Flor do Campo. Extensão Rural, 23(2):46-59. DOI: 

10.5902/2318179616985.

Souza JCO. 2009. Reestruturação urbana e interações espaciais em cidades médias: o exemplo de Arapiraca, Alagoas. 

Revista Geografia em Questão, 1(2):107-117.

Vargas L, Peixoto CM and Roman ES. 2006. Manejo de plantas daninhas na cultura de milho. Passo Fundo/RS: 

Embrapa Trigo, 67p.

Viero CM, Camponogara S, Cesar-Vaz MR, Costa VZ and Bech CLC. 2016. Sociedade de risco: o uso dos agrotóxicos e 

implicações na saúde do trabalhador rural. Escola Anna Nery, 20(1):99-105. DOI: 10.5935/1414-8145.20160014.


	__DdeLink__1900_510299619
	_GoBack
	__Fieldmark__161_1373860036
	__Fieldmark__351_1784712523
	_GoBack1
	_GoBack
	_Hlk7952024
	_Hlk7952067
	_Hlk7952663
	_Hlk7952934
	_Hlk7952960
	_GoBack
	_GoBack
	_Hlk34323365
	_Hlk34381475
	_GoBack
	_GoBack
	_GoBack
	_Hlk16508968
	_Hlk16258685
	_GoBack
	_Hlk34834751
	_Hlk31927518
	_GoBack
	_Hlk32026194
	_Hlk32016253
	_Hlk31452887
	_Hlk35365303
	_GoBack
	_Hlk35853937
	_Hlk35866959
	_Hlk35868282
	_GoBack
	_GoBack
	_GoBack

