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ABSTRACT
Objective: to describe the epidemiological profile of farmworkers exposed to pesticides 
in the city of Casimiro de Abreu, Rio de Janeiro State. Method: cross-sectional study, 
conducted through a questionnaire. The collected data were typed in spreadsheet 
and processed in the R software. Results: the predominance of female participants, 
between 40 and 60 years old, married, with some elementary education was observed. 
Furthermore, the family labor and the production for their own consumption and trade 
prevail. Herbicide is the most widely used pesticide. Most informants present poisoning 
symptoms, as they do not use Personal Protective Equipment nor sunscreen. Breast 
cancer is the most frequent in families; among the participants, 31% had hypertension 
and 6.4% diabetes. Conclusion: a population vulnerable to environmental and 
occupational risks, specially the middle-aged group and women, sets up a profile 
marked by regional differences.
Descriptors: Farmworkers; Occupational Exposure; Public Health; Occupational Nursing; 
Agriculture.

RESUMO
Objetivo: descrever o perfil epidemiológico dos trabalhadores rurais expostos a 
agrotóxicos no município de Casimiro de Abreu, estado do Rio de Janeiro. Método: estudo 
transversal, realizado por meio de questionário. Os dados coletados foram digitados em 
planilha eletrônica e processados no Programa R. Resultados: constatou-se predomínio 
de participantes do sexo feminino, entre quarenta e sessenta anos, casadas, com ensino 
fundamental incompleto. Ademais, prevalecem a mão de obra familiar e a produção para 
o próprio consumo e comércio. Herbicida é o agrotóxico mais utilizado. A maioria dos 
informantes apresenta sintoma de intoxicação, não utiliza Equipamento de Proteção 
Individual nem protetor solar. O câncer de mama é o mais frequente nas famílias; dentre 
os participantes identificaram-se 31% hipertensos e 6,4% diabéticos. Conclusão: uma 
população vulnerável aos riscos ambientais e ocupacionais, com destaque para o grupo 
de meia idade e do sexo feminino, configura um perfil marcado por diferenças regionais.
Descritores: Trabalhadores Rurais; Exposição Ocupacional; Saúde Pública; Enfermagem 
do Trabalho; Agricultura.

RESUMEN
Objetivo: describir el perfil epidemiológico de los trabajadores rurales expuestos a 
agrotóxicos en el municipio de Casimiro de Abreu, estado de Río de Janeiro. Método: 
estudio transversal, realizado por medio de un cuestionario. Los datos recolectados 
fueron digitados en planilla electrónica y procesados en el Programa R. Resultados: 
se constató predominio de participantes del sexo femenino, entre cuarenta y sesenta 
años, casadas, con enseñanza fundamental incompleta. Además, prevalecen la mano 
de obra familiar y la producción para el propio consumo y comercio. Herbicida es el 
agrotóxico más utilizado. La mayoría de los informantes presenta un síntoma de 
intoxicación, no utiliza equipo de protección individual ni protector solar. El cáncer de 
mama es el más frecuente en las familias; de los participantes se identificaron un 31% 
hipertensos y un 6,4% diabéticos. Conclusión: una población vulnerable a los riesgos 
ambientales y ocupacionales, con destaque para el grupo de mediana edad y del sexo 
femenino, configura un perfil marcado por diferencias regionales.
Descriptores: Trabajadores Rurales; Exposición Ocupacional; Salud Pública; Enfermería 
del Trabajo; Agricultura.
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INTRODUCTION

Agriculture, since its appearance until now, went through numer-
ous changes. The population growth demanded increase in food 
production, which contributed to the development of new planting 
and cultivation techniques(1-2). The first scenario of transformation is 
the 16th-century Europe, where technical and scientific bases are 
fostered for a modern agriculture, increasing production(2).

As the purpose was to innovate agriculture, making it the most 
productive, the United States, at the end of the 19th century, with 
political support and incentives, starts the “Green Revolution”(3), reform 
process that leverages the agricultural production. The goal was to 
increase productivity through modified seeds, use of pesticides and 
soil fertilization to reduce hunger in underdeveloped countries(4).

In Brazil, the Green Revolution is introduced during the military 
period, between 1960 and 1970, bringing uncountable environmen-
tal and social impacts, for nature and for the health of farmworkers 
as well(3). The overexploitation of soil caused depletion, increased 
water pollution, contamination of the environment and poisoning 
of farmers by pesticides, causing irreparable loss of biodiversity(5).

Agriculture advanced quickly with technological innovation, 
through financial incentives. This progress was reflected negatively 
on small farmers who, without proper support and training, use 
pesticides indiscriminately to develop a more quick and plenti-
ful crop. This innovation causes major environmental impacts, it 
deteriorates human health and requires public funding expenses 
with medical and hospital care(6).

The use of pesticides grows every year in Brazil. In 2008, the 
country surpassed the United States and became the world’s 
largest market(7). In 2009, the pesticide consumption was 1 million 
tons, which is equivalent to an average consumption of 5.2 kg of 
agricultural poison per capita(8). In 2010, the Brazilian market was 
responsible for consuming 19% of the global pesticide market(7). 
Thus, the environmental contamination increased, raising the 
risk factors and vulnerability of the health of consumers and 
producers exposed to these kind of products.

According to data of the National Health Surveillance Agency 
and the Observatory of the Federal Industry from Paraná(9), during 
the II Seminar on Pesticide Market and Regulation, in 2012, Brazil 
was announced as the largest consumer of pesticides in 2008, 
with an increase of 190%. With the increased use of pesticides, 
the number of cases of poisoning also increases, aggravated by 
the ease of obtaining those products without prescription. Also, 
improper use or non-use of equipment has damaged those who 
handle such products, as well as the environment and the final 
consumer. The information contained in labels and package 
inserts of any kind of pesticide is not clear and understandable, 
which hinders the correct handling of the product.

Most cases of food poisoning occurs for the reuse of packaging 
and the mishandling of products. Workers usually do not have 
information on the toxicity of the product and the importance 
of Personal Protective Equipment (PPE). This contributes to the 
increase of poisoning and consequently to the death of several 
farmworkers. According to data of the Brazilian National System 
of Toxic and Pharmacological Information (Sinitox), 99,035 cases 
of poisoning were recorded in Brazil in 2012, and 4,656 (4.7%) of 
these were caused by pesticides, surpassing only medicines in 

general notifications. Of the total cases registered, 378 had death as 
outcome, of which 128 (33.86%) cases were related to pesticides(10).

Developing countries are the most affected, although there are 
specific laws for the sale of pesticides, which should be registered 
and sold only on prescription, prescribed by a qualified professional, 
as required by responsible bodies(11). Unfortunately, the amount of 
professionals is small, the supervision is unstable and ineffective 
with all the clandestinity, which facilitates the acquisition of these 
products. In Brazil, the use of pesticides is governed by law No. 
7,802, of July 11, 1989, which provides for inspection, supervision, 
control, as well as other measures(12). The Ministry of Agriculture, 
the Brazilian Institute of the Environment and Renewable Natural 
Resources (Ibama) and the National Sanitary Surveillance Agency 
(Anvisa) are responsible for registering these products.

OBJECTIVE

Describe the epidemiological profile of farmworkers exposed 
to pesticides in the city of Casimiro de Abreu, Rio de Janeiro State.

METHOD

Ethical aspects

This study was submitted to the Research Ethics Committee of 
the University Hospital Antônio Pedro (CEP-HUAP). Once approved, 
the researchers undertook to follow all the principles and norms 
pre-established by the CNS Resolution No. 466, of December 
12, 2012, which regulates research involving human beings(13).

Design, location and period

This is a quantitative, descriptive and cross-sectional study that 
examined the profile of the rural population exposed to pesticides 
in Varjão and Visconde, in the city of Casimiro de Abreu (RJ). The 
research scenario is located in Rio de Janeiro lowlands, which has 
35 thousand inhabitants distributed into 451 km2. Agriculture 
accounts for only 0.4% of the municipal revenue but makes up 
1% of the total collected with this activity throughout the state(14).

In the city, family agriculture is predominant, with well-diversi-
fied activities in the properties. The production includes pineapple, 
pumpkin, cassava, rice, banana, sweet potato, coffee, sugar cane, 
citrus, eucalyptus, beans, cowpea, hay, greenery, yam, eggplant, 
orange, lemon, cackrey, corn, heart of palm, pasture, cucumber, 
bell pepper, pupunha, okra, tomatoes, green beans, in addition 
to cattle and hen farming, with production of eggs as well(15).

The number of 139 questionnaires were applied in the period 
of October and November 2016. Data were collected in the 
countryside of Casimiro de Abreu (Varjão and Visconde), where 
the rural workers lived, or in the fields.

Population and sample; inclusion and exclusion criteria

The study population was composed of 139 rural workers, of 
which 75 lived in Varjão and 64 in Visconde. The sample size was 
defined considering the limitation of time, cost and operational 
constraints. Initially, 150 participants were estimated based on 
the number of residents in the rural area of Casimiro de Abreu 
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aged more than eighteen years. However, eleven people did not 
respond to the questionnaire. Locations in Varjão and Visconde 
were selected for presenting only the rural population and for 
having agriculture as their main livelihood and/or economic 
activity. The inclusion criterion considered the rural workers that 
lived in the locations studied. The exclusion criterion was the 
refusal in participating in the research.

The selection of variables was carried out with the aid of a 
professional of Occupational Health linked to the Municipal Health 
Secretariat of Casimiro de Abreu and through the literature. The 
following variables were selected: age, sex, race, marital status, 
education, use of pesticides, use of protective gear, episodes and 
frequency of headaches, the presence of allergy, use of sunscreen, 
eye irritation, family history of cancer, hypertension, diabetes, 
frequency of visits to the Basic Health Unit (BHU).

Study protocol

Data were collected through a questionnaire with seven open-
ended and fifteen closed-ended questions. The participants were 
approached and oriented on the objectives of the survey, with 
balance of benefits and hazards, reading of the informed consent 
form (ICF) and request for the signature.

Analysis of results and statistics

The collected data were typed in spreadsheet and processed 
in the R software, which is free and allows the development of 
statistical calculations and graphical representations in an inte-
grated way. Proportion and measures of central tendency were 
calculated, which make up the basic statistics. The results are 
presented in charts and tables.

RESULTS

The number of 139 rural workers were interviewed, of which 
54.7% were women, 53.9% in the age group from 40 to 64 years 
(middle age), with a lower proportion of adolescents (3.6%). 
Regarding marital status, we observed higher percentage of 
married farmworkers (40.3%) and single people (36.7%). For the 
variable race, 30.2% consider themselves white, while 23.7% are 
black and 46.1% are brown. In relation to education, 62.6% have 
some primary education and 9.3% are illiterate (Table 1).

Most of the workforce of the property belong to the family 
(95%); only 3.6% of participants have employees; 2.2% reported 
having one employee; and 3.6% did not report how many em-
ployees they have. As to the source of the family income, more 
than half of the people (69.1%) live off their own production; 
28.8% of respondents have other gains; 44.0% live off retirement 
pension; 4% work as maids, and 4% work as tractor drivers. Ev-
erything produced is used for personal consumption and trade. 
Most families have two members (27.3%). The family income of 
farmworkers ranged from R$ 120 reais to R$ 3 thousand reais. 
The average income was a minimum wage (Table 2).

Regarding agricultural production, it is evident that the par-
ticipants work with a diversified production, whose cultivation 
requires a lot of manpower. This diversification is a result of the 

reality experienced in Casimiro de Abreu, because the products 
are sold in street markets in the downtown city. Cassava is the 
most produced item, accounting for 24.4% of the total, followed 
by banana, with 16.7%, and lemon, with 11.1% (Table 3).

Table 1 – Distribution of socioeconomic variables of farmworkers from Varjão 
and Visconde, Casimiro de Abreu, Rio de Janeiro, Brazil, 2016

Variables n %

Sex
female 76 54.7
male 63 45.3

Age (years)
up to 20 5 3.6
20 - 39 41 29.5
40 - 64 75 53.9
>= 65 18 12.9

Marital status 
Married 56 40.3
Single 51 36.7
Separated 10 7.2
Cohabitation 14 10.1
Widow 7 5.0
Other 1 0.7

Race
White 42 30.2
Black 33 23.7
Brown 64 46.1

Education
Illiterate 13 9.3
Elementary school 15 10.8
Some elementary school 87 62.6
High school 14 10.1
Some high school 10 7.2

Table 2 – Distribution of socioeconomic variables related to the property 
and income of farmworkers from Varjão and Visconde, Casimiro de Abreu, 
Rio de Janeiro, Brazil, 2016

Variables n %

Variables Family labor
No 5 3.6
Yes 132 95.0
Not reported 2 1.4

Production income of the property
No 40 28.8
Yes 96 69.1
Not reported 3 2.1

Other income sources
Retirement pension 11 44.0
Family Bag allowance 3 12.0
Extra service 3 12.0
Public service 2 8.0
Bricklayer 2 8.0
Tractor driver 1 4.0
Maid 1 4.0
Employee 1 4.0
Person in charge of the farm 1 4.0
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In relation to pesticides, 75% of respondents reported not using 
them, while 21% confirmed the use. Of these, each worker confirmed 
the use of one or more types of pesticides. We observed that the 
Round-up®, herbicide comprised of glyphosate ammonium salt, 
is the most used pesticide (10%) in the surveyed regions (Table 4).

As for the history of cancer, 15.1% of them claimed to have 
cases of the disease in the family, of which 20.7% reported breast 
cancer, 17.2% prostate cancer and 7.1% skin cancer. The most 
affected people were uncles, mom, dad and the respondent 
him/herself. The number of hypertension and diabetes among 
the rural workers was 31% and 6.4%, respectively. In the analysis 
of the frequency with which they visit UBS, 20.8% attend often 
and 10.1% answered that never went to the local UBS (Table 5).

DISCUSSION

The predominance of the female worker in the rural environ-
ment deserves attention, because in several studies there is a male 
predominance. Martins et al.(16) reported the greatest amount of 
men in almost all the 48 people interviewed in their research, in 
which the male population was 97.9%. However, Jalil(17) points 
out that women’s participation has been great in the context of 
family agriculture. The reason why these women do not appear 
in the statistics is the lack of documentation; they represent al-
most 40% of rural workers, and of this total, 60% of them do not 
have access to public policies, living in precarious conditions. In 
the city of Araçuaí, in the Mesoregion of Jequitinhonha, Minas 
Gerais, women have been strengthening local agriculture and 
their economic autonomy, their insertion in rural areas(18).

Data with the highest number of middle-aged workers (from 
40 to 64 years) corroborate those presented in the literature. 
The research carried out by Valdez et al.(19) points out that 40 

Table 3 – Percentage distribution of the production in the properties of 
farmworkers from Varjão and Visconde, Casimiro de Abreu, Rio de Janeiro, 
Brazil, 2016

Products n %

Cassava 106 24.4
Banana 74 16.7
Lemon 51 11.1
Corn 38 9.3
Greenery 33 7.7
Pineapple 19 4.6
Bell pepper 12 2.8
Orange 8 1.6
Tomato 6 1.4
Other 85 20.4

Table 5 – Distribution of health-related variables and individual protec-
tion of farmworkers from Varjão and Visconde, Casimiro de Abreu, Rio de 
Janeiro, Brazil, 2016

Variables – Symptoms n %

Headache
Yes 30 21.6
No 109 78.4

Skin rash
Yes 21 15.1
No 118 84.9

Table 4 – Distribution by use of pesticides of farmworkers from Varjão and 
Visconde, Casimiro de Abreu, Rio de Janeiro, Brazil, 2016 

n %

Use of pesticide
Yes 29 21
No 104 75
Not reported 6 4

Pesticides used   
Paraquat + round-up® 1 0.7
Glyphosate 2 1.4
Round-up® 14 10
Vertimec + glyphosate 1 0.7
Round-up® + glyphosate 4 2.9
Round-up® + paradox 1 0.7
Lepecid 1 0.7
Paradox 6 2.9

Of the total respondents, 21.6% complain of headache, 15.1% 
had some type of skin rash and 18.7% had itchy eyes. When asked 
about the use of sunscreen, only 11.5% responded positively. Most 
rural workers (51.8%) do not use any PPE at the time of application 
of the products, while 3.6% reported always using them (Table 5).

Variables – Symptoms n %

Itchy eyes
Yes 26 18.7

No 112 80.6

Individual protection n %

Use of sunscreen
Yes 16 11.5
No 123 88.5

PPE
Sometimes 10 7.2
Never 72 51.8
Always 5 3.6
Not reported 52 37.4

Health-related n %

Cancer in the family
Yes 21 15.1
No 118 85.9

Diabetes
Yes 9 6.4
No 130 93.6

Hypertension
Yes 43 31.0
No 96 69.0

Basic Health Unit
Sometimes 96 69.1
Never 14 10.1
Always 29 20.8

Note: PPE - Personal Protective Equipment.
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respondents (18%) are aged between 31 and 50 years, and 
35.71% are 18 and 30 years. The result of this study is in line with 
the statistical data of Brazil, which, in 2009, presented the largest 
number of rural workers in the age group from 40 to 59 years.

The variable marital status is related to the social support 
network, which directly involves family health care. The support, 
the care received by a family member, is beneficial and motivat-
ing. Support networks are also important in combating certain 
diseases and in developing strategies to improve the quality of 
life, strengthen relations and preserve bonds(20).

Race is self-reported and considered a proxy of socioeconomic 
condition. This study encompass a greater number of brown 
people. It is clear that Browns and Blacks have a different and 
inferior condition regarding the access to goods, services and 
opportunities, compared with white people(21). They are discrimi-
nated economically and survive on incomes smaller or equal to 
a minimum wage; they are illiterate or have not completed the 
study and work in subordinate and/or underappreciated posi-
tions by society.

Education levels were low among respondents, most had some 
elementary education. This situation has serious implications 
on the lives of workers, because, by not knowing how to read or 
not being able to understand the terms used in the packaging 
of pesticides, they do not realize the actual severity of products, 
aggravated by the lack of training and guidance from a qualified 
professional. Vasconcelos et al.(19) found results equivalent to those 
presented in this study. The authors found that most farmworkers 
have low educational level and stated that this aspect directly af-
fected the access to information, as described herein, in addition 
to interfering negatively their perception of health.

Round-up® was the most used pesticide in the agricultural 
regions surveyed. This product is mildly toxic and dangerous to 
the environment. Round-up® is a desiccant applied before the 
sowing or planting of seedlings; it kills weeds, preventing some 
species to weaken the crop. Herbicides are the most commer-
cialized chemicals and the ones that have obtained the greatest 
increase in the percentage of imports(22). The findings of this study 
are also in accordance with the research made in Paraná, state 
where the herbicide was the most used in 2009(23).

The confirmation of glyphosate as a carcinogen is still a subject 
for extensive discussion. The International Agency for Research 
on Cancer (Iarc) classified this herbicide as “possibly carcinogenic 
to humans”(24). However, seven out of twelve studies in rats found 
growth of malignant tumor(25). An integrative review about pes-
ticides and non-Hodgkin’s lymphoma was found association 
between glyphosate and this type of cancer(26).

It is very common that people who deal with pesticides, both 
in the preparation and in handling, end up having symptoms, 
such as headache, skin rash, itchy eyes, among others. Agrochemi-
cal poisoning may occur, and, many times, the employee does 
not even realize that it comes from this practice. The use of the 
product can reach other people, such as consumers of the food 
contaminated with residues, but unfortunately the farmworkers 
themselves are the most affected by health problems(27).

In this study, the proportion of rural workers not using PPE 
was high, compromising the security of their labor activity. A 

similar result was observed in the survey conducted in five cities 
in the northwestern region of Rio Grande do Sul, where only 1.4% 
of rural workers use PPE(28). Siqueira et al.(29) observed a similar 
reality in the city of Vitória de Santo Antão, Pernambuco, where 
few workers use PPE.

A portion of the respondents claims some type of cancer in the 
family. It is known the use of pesticide predisposes individuals to 
developing certain cancers. According to Inca(30), every year the 
number of cases of the disease grows in Brazil, especially among 
workers exposed to the sun, with emphasis on skin cancer, whose 
main risk factor is too much sun exposure. Although the sample 
for skin cancer was small among our interviewees, we highlight 
the concern with the occupational hazard, as well as the way 
the employee experiences the disease and the treatment and/or 
protection methods, since most of them do not use sunscreen.

The proportion of diabetic and hypertensive rural workers was 
small, but it is possible that the poisoning symptoms mask the 
diagnosis of these diseases. Therefore, it is necessary to increase 
the frequency of workers’ visits to UBS and make the appropriate 
diagnostic methods available, such as the measurement of blood 
pressure and fasting capillary blood glucose.

Limitations of the study

This study presents some limitations regarding the discus-
sion of results due to the absence of recent publications on the 
topic studied.

Contributions to the field of nursing, health or public policy

To learn the epidemiological profile of the rural worker will 
develop a nursing practice based on the individual vulnerable to 
several occupational risk factors within the environment of care.

CONCLUSION

We conclude that the epidemiological profile of farmwork-
ers exposed to pesticides in the city of Casimiro de Abreu (RJ) is 
marked by vulnerability to environmental and occupational risks, 
with emphasis on the population group from 40 to 64 years and 
women, establishing a profile marked by regional differences. The 
rural area is gradually distant from the urban area due to voids in 
relation to health, education and occupation in this group and 
in those that coexist in this environment of care.

To learn the epidemiological profile of this population al-
lowed us to understand the difficulties experienced by a group 
exposed to environmental and socioeconomic hazards, which 
interfere negatively on the health of these people. In addition, 
we observed how small rural workers are affected by the lack of 
information on agrochemicals, health care and health services.

The results obtained in relation to the use of pesticides require 
a careful analysis and further studies, since the lack of publication 
on the subject in current journals was the limitation of this study. 
The health of farmworkers deserves prominence in public policies, 
especially those related to the small producer, with emphasis on 
health promotion and prevention of diseases.
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