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ABSTRACT: Introduction: It is a fact that Brazil is one of the largest 
users of pesticides in the world, which exposes and makes its population 
vulnerable to the harmful effects of these products. Objective: This 
study aims to determine the epidemiological profile of the population 
affected by agricultural pesticide poisoning in the country. Method: 
Data from 2014 to 2023 regarding exogenous poisoning by agricultural 
pesticides were analyzed, sourced from the SINAN database, available 
on DATASUS. Results: Based on the analysis, it was found that 48,006 
cases of intoxication by agricultural pesticides were reported in Brazil 
during this period, with an average incidence of approximately 4,800 
new cases per year. The highest numbers of notifications were in the 
years 2018 and 2019, in the Southeast region, in the adult age group 
(20 to 64 years), among mixed-race individuals, males, people with 
incomplete elementary education, with suicide attempts as the main 
circumstance, and occupational exposure. Although the lethality rate 
was 3.4%, most cases resulted in recovery without apparent sequelae. 
Conclusion: The workplace exposure was a determining factor for 
intoxication. Given this scenario, it is crucial that corrective and 
preventive measures be urgently implemented. This includes promoting 
safer working conditions, banning pesticides that have already been 
prohibited in other countries, and strengthening oversight and public 
policies aimed at protecting the health of rural workers.

KEY WORDS: Agricultural pesticides; Poisoning; Human health.

RESUMO:  Introdução: É fato que o Brasil é um dos maiores 
aplicadores de agrotóxicos do mundo, o que expõe e torna vulnerável 
sua população aos males desses produtos. Objetivo: Analisar perfil 
epidemiológico da população intoxicada por agrotóxicos agrícolas no 
país. Método: Analisaram-se dados referentes aos anos de 2014 a 2023 
acerca de intoxicação exógena por agrotóxicos agrícolas, coletados na 
base de dados do SINAN, disponíveis no DATASUS. Resultados: Com 
base na análise realizada, foi possível constatar que, no período foram 
notificados 48.006 casos de intoxicação por agrotóxicos agrícolas no 
Brasil, dando uma incidência média de, aproximadamente, 4.800 novos 
casos por ano. Os maiores números de notificações foram: nos anos de 
2018 e 2019, a região Sudeste, a faixa etária adulta (20 a 64 anos), a 
etnia parda, o sexo masculino, a escolaridade de ensino fundamental 
incompleto, a circunstância tentativa de suicídio e com exposição no 
trabalho. Embora a taxa de letalidade tenha sido de 3,4%, a maioria 
dos casos resultou em cura sem sequelas aparentes.  Conclusão: A 
exposição no ambiente de trabalho foi um fator determinante para 
a intoxicação. Diante desse cenário, é fundamental que medidas 
corretivas e preventivas sejam implementadas com urgência. Isso inclui 
a promoção de condições de trabalho mais seguras, a proibição de 
agrotóxicos que já foram banidos em outros países e o fortalecimento 
da fiscalização e das políticas públicas voltadas à proteção da saúde dos 
trabalhadores rurais.

PALAVRAS-CHAVE: Agrotóxicos agrícolas; Intoxicação; Saúde 
humana.
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INTRODUCTION

According to the Brazilian Ministry of Health, 
agricultural pesticides are chemical compounds 

used on the field to control pests, thus protecting agriculture and 
livestocks1. These compounds directly impact fauna and flora, 
altering environmental balance to increase productivity, and also 
affect humans, making them susceptible2.

Humans exposed to agricultural pesticides are in a danger 
zone, as  the accumulation of pesticide residues or chronic 
exposure to these compounds can lead to consequences such as 
increased incidence of cancer, mental disorders, and disturbances 
in human reproduction, including congenital anomalies. In 
addition to the impacts, other consequences for human health 
are possible, as this topic remains underexplored by researchers 
and the extent of the problem remains unknown3. 

In this context, Brazil is one of the largest users of 
pesticides in the world, which exposes and makes its population 
vulnerable (to the known and yet unknown) harms of these 
substances4. However, despite the high risk to the Brazilian 
population, there are no studies addressing the profile of the 
victims of this type of poisoning, which could guide preventive 
and corrective measures to address the issue5. Thus, this study 
aims to analyze the profile of notifications of exogenous 
poisoning by agricultural pesticides in Brazil between 2014 and 
2023, with the intention of contributing to future studies and 
actions to support Brazilian public health. 

METHODOLOGY

This is an epidemiological, descriptive, cross-sectional, 
and retrospective study, conducted using data collected from 
the Notifiable Health Conditions Information System (SINAN), 
available through the Department of Informatics of the Unified 
Health System (DATASUS). Data from 2014 and 2023 related to 
exogenous poisoning by agricultural pesticides across Brazilian 
territory were analyzed.

To guide our study, we used the following research 
question: ‘’What is the epidemiological profile of the population 
poisoned by agricultural pesticides in Brazil from 2014 to 
2023?”. The categories used to identify the profile in this study 
are the same as those presented in the database used as source.

This analysis was also based on indexed articles searched 
in the following virtual databases: Scientific Electronic Library 
Online (SciELO), Google Scholar, e no portal States National 
Library of Medicine National Institutes of Health (PubMed). 
The following Health Sciences Descriptors (DeCS) were 
used for the article search: “Agrochemicals” OR “Pesticides” 
AND “Poisoning” AND “Brazil”. The literature review was 
conducted in July 2024. The inclusion criteria were: articles in 
Portuguese, published within the last fifteen years, addressing 
the consequences of poisoning related to pesticide use or user’s 
health, with available abstracts and full access online. A total of 
205 articles were found in the databases. An initial screening was 
carried out through title reading; in  PUBMED 182 articles were 
found, but only 17 were approved after the title screening; in 
Scielo, of 23 articles found, only 5 passed the initial evaluation. 

Next, the abstracts of the selected articles were reviewed, 
resulting in only 12 studies after the second screening, which 
met the inclusion criteria and were read in full.

These articles were used as bibliographic references 
to support the reasoning and were cited in the introduction, 
discussion and conclusion on this paper.

Regarding the analyzed descriptive variables, 
sociodemographic data were considered, such as ethnicity (white, 
mixed-race, black, asian or indignous), sex (male and female), 
age group (0 to 19 years, 20 to 64 years, and 65 years or olders), 
education level (illiterate, incomplete or complete elementary 
education, incomplete or complete high school, incomplete or 
complete higher education) ;as well as circunstances (accidental,  
environmental, food ingestion, suicide attempt and occupational 
exposure); type of exposure (single acute, repeated acute, chronic, 
and acute on chronic); and clinical outcomes (recovery without 
sequalae, death due to exogenous poisoning, and death for other 
causes). The variables also included the year of notification and 
the Brazilian region where the notification occurred. 

For the data extraction, Google Sheets software was 
used, and the data were presented as percentages. There was 
no need to address ethical aspects or to involve the Research 
Ethics Committee, as the research was based on secondary data 
collected from DATASUS. Moreover, there were no conflicts of 
interest during the development of the research.

RESULTS

From 2014 and 2023, a total of 48,006 cases of agricultural 
pesticides poisoning were reported in Brazil, with an average 
incidence of approximately 4,800 new cases per year. Among 
the years analyzed, 2018 and 2019 exceeded this average and 
recorded the highest number of notifications of exogenous 
poisoning by agricultural products, with 5,748 cases (11.9%) 
and 5,862 cases (12.2%), respectively. 

Table 1 presents the demographic variables. It is 
noteworthy that a considerable amount of data was either 
omitted or left blank, which may, to some extent, undermine the 
integrity and comprehensiveness of the dataset. However, when 
considering only the reported data, a slightly higher number of 
cases was observed among individuals identified as mixed-race 
compared to those identified as white. Additionally, the majority 
of the affected individuals were male, belonged to the 20 to 64-
year age group, and had not completed primary education.

Table 2 presents the characteristics of the exposure 
events. Once again, a significant proportion of the data was 
either unreported or left blank, which may compromise the 
completeness and reliability of the findings. Nonetheless, based 
on the available data, it is noteworthy that suicide attempts and 
accidental poisoning account for the vast majority of exposure 
circumstances. Regarding clinical outcomes, recovery without 
sequelae represented the highest number of cases. Acute single 
exposures were the most frequently reported type of exposure; 
however, the substantial proportion of repeated acute exposures, 
accounting for 11% of cases, is of particular concern. The 
Southeast region reported the highest number of notifications, 
although the difference compared to the South and Northeast 
regions was relatively small.
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TABLE 1 – Distribution of demographic variables

Variable Category N Percentage

Ethnicity White 19229 40,1

Black 2969 6,2

Yellow 383 0,8

Pardo 20122 41,9

Indígenous 240 0,5

Not reported / Missing data 5063 10,5

Gender Male 34336 71,5

Female 13666 28,5

Not reported / Missing data 4 0,0

Age range 0 - 19 7728 16,1

20 - 64 37990 79,1

65 + 2285 4,8

Not reported / Missing data 3 0,0

Education level No formal education 860 1,8

Incomplete primary education 13614 28,4

Complete primary education 3154 6,6

Incomplete secondary education 3779 7,9

Complete secondary education 5977 12,4

Incomplete higher education 415 0,9

Complete higher education 670 1,4

Not reported / Missing data 17014 35,4

Not applicable 2523 5,2

Considering the occurrence of 1,635 deaths (3.40%) due 
to exogenous poisoning among the 48,006 reported cases, the 
case fatality rate associated with this type of intoxication was 
estimated at 3.4% over the study period. Additionally, among 
the 526 notifications involving individuals under one year of 
age, 14 deaths attributed to agricultural pesticide poisoning 
were recorded, corresponding to an infant mortality rate of 2.6% 
between 2014 and 2023. 

DISCUSSION

According to the collected data, the years 2018 and 2019 
recorded the highest number of agricultural pesticide poisoning 
cases. This trend may be attributed to the approval of more than 
450 pesticide products in 20186. The authorization of these 
chemical compounds resulted either from the introduction of 
new products into the Brazilian market—such as the insecticide 
Sulfoxaflor®—or from the expanded use of pre-existing 
compounds in food crops. 

Many of the approved pesticides during this period 
contain highly toxic compounds that have been banned in other 
parts of the world. One example is Fipronil®, a pesticide that 
disrupts the nervous system of insects, which has been banned 

in countries such as France7 and in the state of California, United 
States8, due to its high environmental toxicity and its potential 
association with the collapse of bee colonies9. Therefore, the 
authorization of these potentially harmful substances may have 
contributed to the increase in poisoning cases observed in 2018 
and 2019, as agricultural workers were exposed to newer and 
more aggressive compounds, which, in the absence of adequate 
protective measures, may have led to intoxication. However, 
it is important to note that the specific causative agents of the 
reported poisonings were not identified.

This protection refers to a set of guidelines recommended 
by institutions such as the Brazilian Agricultural Research 
Corporation (EMBRAPA) for the proper use of agricultural 
products, aiming to prevent worker intoxication, crop 
contamination, and harm to the end consumer. Among these 
guidelines are the correct use of personal protective equipment 
(PPE) by agricultural workers—including safety goggles, 
gloves, hats, and waterproof aprons; proper storage of pesticides 
in dedicated facilities, isolated from food and animal feed, with 
appropriate labeling and shelf organization based on the active 
ingredient; and the correct disposal of empty containers, which 
includes triple washing and subsequent delivery to authorized 
collection points10.
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TABLE 2 – Characteristics of poisoning

Variable Category N Percentage

Circumstance Habitual use 7796 16,2

Accidental 15424 32,1

Environmental 3474 7,2

Therapeutic use 25 0,1

Medical prescription 4 0,0

Administration error 526 1,1

Self-medication 100 0,2

Abuse 77 0,2

Food ingestion 232 0,5

Suicide attempt 17329 36,1

Abortion attempt 45 0,1

Violence/ Homicide 399 0,8

Other 1060 2,2

Not reported / Missing data 1515 3,2

Evolution Recovery without sequelae 37829 78,8

Recovery with sequelae 969 2,0

Death due to exogenous poisoning 1635 3,4

Death due to other causes 154 0,3

Loss to follow-up 926 1,9

Not reported / Missing data 6493 13,5

Type of exposure Acute-single episode 36992 77,1

Acute-recurrent episode 5348 11,1

Chronic 928 1,9

Acute on chronic 332 0,7

Not reported / Missing data 4406 9,2

Reporting region Northern Region 4280 8,9

Northeastern Region 11467 23,9

Southeastern Region 14273 29,7

Southern Region 13058 27,2

Central-Western Region 4928 10,3

However, despite the existence of official regulations 
aimed at guiding the agricultural industry toward a more 
conscious and rational use of pesticides—seeking to minimize 
exposure risks at all stages of the production process and reduce 
cases of poisoning—this g—this reality is not always achieved 
in practice. Pesticide contamination may occur when such 
regulations are not fully followed. For instance, a study found 
that more than half of small and medium-sized farmers in the 
region of Araras, São Paulo, improperly stored their pesticides 
during 2006 and 2007, keeping them in the same facility as 
other non-toxic agricultural products, thereby allowing cross-
contamination11. Additionally, pesticide contamination may 
occur accidentally, especially when workers are not adequately 
instructed on the use and proper disposal of personal protective 

equipment (PPE). In such cases, the PPE itself may become a 
source of contamination, further increasing the risk of worker 
intoxication12.

Furthermore, it is noted that this incorrect use or lack 
of use of some of the safety equipment is more documented in 
rural workers with low levels of education, highlighting how 
vulnerable this portion of the population is to unhealthiness 
by carrying out this type of work involving the application of 
pesticides more often and, furthermore, carrying it out with less 
effective protection of their health and safety 13 .

Regarding Brazilian regions and the number of poisoning 
reports, the Southeast, South and Northeast were the most 
affected regions. It is theorized that the Southeast and South 
have the highest number of cases because they are the two 
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regions that use the most pesticides in the country9 , concluding 
that the greater exposure of workers - who, in the South and 
Southeast regions, are exposed to a greater number of pesticides 
for longer periods - can lead to a greater number of poisonings 
as a consequence. However, the Northeast region, which is 
the fourth region that uses the most pesticides in the country9, 
ranked third in the number of poisoning reports, contrary to what 
was expected: that the Central-West region would have more 
poisonings.

It is important to emphasize that other variables, such as 
underdiagnosis of poisoning and mechanization of crops (thus 
reducing worker exposure to pesticides) are heterogeneous 
among the macro-regions of Brazil and are relevant for discussing 
cases of poisoning by agricultural compounds. However, such 
variables are not made available by DATASUS, restricting the 
analysis of the data in this study, although they are fundamental 
for a full understanding of the problem.

This scenario is related to the situation of social 
vulnerability in the Northeast region, marked by a lack of 
medical care and a population affected by unemployment and 
illiteracy13. Thus, this rural worker, already vulnerable, ends up 
being subjected to more unhealthy working conditions, with less 
PPE - or with incorrect use of it - and ends up being contaminated 
with pesticides, leading to this health problem being reported 
late to care, increasing poisonings14.

In the regions with the lowest number of notifications, 
it was not possible to conclude why this low number of records 
occurred, whether due to underreporting or some external factor. 
However, it is known that regions in the Central-West, such as 
Sapezal, Mato Grosso, have documented underdiagnosis of up 
to 100% in cases of pesticide poisoning15 and that EMBRAPA 
is also concerned about protecting watersheds located in the 
North and Central-West due to the excessive use of pesticides 
in these regions16. Thus, with a large volume of agricultural 
pesticides being used in these areas, it would be expected that 
the number of poisonings would also be high, contradicting 
the data collected and tending towards underreporting in these 
two areas. Therefore, further studies are needed to understand 
whether underdiagnosis is really the reason behind this lower 
number of records, compared to other regions, and the factors 
that led to this underdiagnosis, if it exists.

Regarding the age range of those poisoned, it is possible 
that the adult age group, from 20 to 64 years old, was the most 
affected because they are the majority of rural workers in Brazil17. 
Thus, since the agricultural workforce is mostly adults, those 
most frequently poisoned by agricultural compounds belong 
to this age group. Furthermore, the large number of poisonings 
in children is consistent with other sources in the literature18, 
and may be related to accidental exposure to agricultural 
compounds, as, during childhood development, children acquire 
manual and motor skills to walk around their surroundings and 
open containers that are potentially dangerous to their health19.

Furthermore, this increase in dexterity is compounded 
by the fact that child labor is often carried out in agricultural 
activities. According to the National Household Sample 
Survey20, the majority (85.5%) of children aged 5 to 9 in child 
labor situations perform this work in rural activities. Thus, 

it can be seen that a large part of child labor in the country is 
concentrated in agricultural activities, exposing these victims 
to the risks of farming, including pesticides that are potentially 
harmful to health.

The ethnic group most affected by poisonings was mixed 
race (41.91%). Therefore, this result can be explained by a 
technical variation in the records made by health professionals - 
as the discrepancy between poisonings of whites and mixed race 
people was not as great in the period analyzed - or due to greater 
exposure of the mixed race population to pesticides. In short, 
more studies are needed to better understand this difference in 
poisonings between ethnic groups.

The sex with the highest number of notifications was 
male. It is theorized that this is related to the fact that, according 
to the 2017 Agricultural Census, the majority of Brazilian farm 
workers are male. Thus, it would be proportional that a greater 
number of men in relation to women in the field leads to a greater 
number of poisonings of men in relation to women in the field.

When analyzing the data collected on education, 35.44% 
of the notifications were recorded as “unknown or blank”, 
followed by the second largest number of individuals poisoned by 
pesticides who had incomplete elementary education (28.35%). 
This may have occurred for two reasons: the first is that most rural 
workers have incomplete elementary education21. Thus, since 
proportionally there are more rural workers with low education, 
the number of poisonings will also be higher in this group. The 
second reason is that the low education of these individuals 
makes them more vulnerable to precarious working conditions22, 
such as, for example, applying pesticides without proper 
protection. Thus, low education makes these workers susceptible 
to precarious working conditions, allowing accidental exposure 
to pesticides . Furthermore, precarious working conditions lead 
to mental health problems in the individual23, allowing suicide 
attempts, another major circumstance of poisonings, as will be 
discussed below.

Studies show that rural workers have significantly higher 
rates of suicide attempts compared to urban workers24. Suicide 
attempt rates among rural workers are influenced by a number 
of factors, including precarious working conditions and an 
unfavorable socioeconomic context25. Rural workers often face 
long working hours, low wages and a lack of labor rights, which 
contribute to a state of emotional and mental vulnerability. This 
precariousness of work is associated with an increase in rates 
of depression and anxiety, factors that are directly related to 
the increase in suicide attempts26. In addition, the pressure to 
increase productivity, exacerbated by agricultural policies that 
prioritize production over workers’ well-being, is a determining 
factor27. The lack of psychological support and access to mental 
health services also aggravates this situation, leading to a vicious 
cycle in which rural workers find themselves without resources 
to deal with their mental health. Exposure to toxic substances 
not only affects physical health, but can also induce depression 
and anxiety and, consequently, suicide attempts28.

Furthermore, the second major cause of poisoning is 
accidental exposure, which can be explained by the educational 
profile already discussed. Since the majority of the rural 
workforce has a low level of education21, workers are more 
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susceptible to precarious working conditions22 and, possibly, 
they are not well-informed about the risks of exposure to 
pesticides and do not receive the appropriate equipment for their 
protection, facilitating poisoning accidents.

It was noted that the most common outcome of the 
reports was a cure without sequelae, demonstrating the quality 
of biomedical technology in knowing how to solve pesticide 
poisoning. However, it is a challenge for the health system to 
associate medical cases with past exposure to pesticides29. Thus, 
even if the record was made as “without sequelae”, the extent of 
the consequences caused by the poisoning are unknown and may 
affect the individual for the rest of his or her life, highlighting the 
need for more preventive and corrective actions to address the 
problem, in addition to close monitoring throughout the patient’s 
life.

CONCLUSION

The epidemiological profile of the population poisoned 
by agricultural pesticides in Brazil, between 2014 and 2024, 
shows that the majority of the cases occurred in adults from 20 
to 64 years, with men being the most frequently affected. Mixed-

race and white ethnicities are predominant over the poisoned 
population, with a higher incidence on low-education levels. 
The Southeast and South Brazilian regions, which concentrate 
the higher usage of pesticides, registered the highest numbers 
of notifications, while the main circumstances of poisoning 
involved suicide attempts and accidental exposure.

This data shows that the exposure in the workplace 
was a determining factor for poisoning, specially in cases of 
single acute exposition. While the death rate was 3.4%, the 
majority of the cases resolved in recoveries with no apparent 
sequelae. However, social vulnerability, specially in regions 
as Northeastern Brazil, and the precarious work conditions 
contributed significantly to the rise of poisoning risk.

Given this scenario, it is fundamental that corrective and 
preventive measures get implemented urgently. This includes 
promoting safer work conditions, the prohibition of pesticides 
that were already banned in other countries and the strengthening 
of supervision and public policies related to the protection of 
rural workers’ health. Only with the adoption of comprehensive 
measures will it be possible to reduce the negative impacts of 
pesticides on Brazilian public health and to guarantee a safer and 
healthier workplace for everyone.
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