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Abstract  The effect of pesticide use on human 
health is a problem that has received attention 
from the scientific community worldwide, es-
pecially in central countries, where the highest 
number of deaths due to human exposure to these 
agents is observed. Production and productivity 
increased through the progress of agro-industrial-
ization, but risks to the environment and health 
were not taken into account. Over time, several 
cases of environmental contamination and pub-
lic health problems, poisoning of rural workers, 
and food residues were observed. These factors 
triggered the recognition of risks arising from 
pesticide abuse. This study aimed to characterize 
pesticide poisonings reported to a toxicological 
information center of the state of Goiás through 
a retrospective analysis from 2005 to 2015. Data 
were mapped and tabulated by the purpose of 
pesticides, the circumstance of poisoning, and case 
development. The poisoning profile pointed to a 
higher occurrence of work- and suicide-related 
poisonings, with a predominance of poisoned pa-
tients, although chronic effects were not recorded, 
suggesting a false diagnosis of cure.
Key words  Poisoning, Agrochemicals, Geograph-
ic mapping, Information systems, Compulsory 
notification
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Introduction

Pest and disease control chemical substances 
were recorded in Greek and Roman writings 
more than 3,000 years ago1. In Brazil, pesticides 
were introduced and organized, accompanied 
by technological packages that implanted large-
scale mechanization, associated with other pro-
duction factors through state financing pre-es-
tablished expenditure (30% of the financing 
should be spent on insecticides, and 20% on 
herbicides). Thus, the objective was to promote 
territory upgrade through field modernization 
(agroindustrialization), to ensure higher produc-
tion and productivity, without considering risks 
to the environment and health.

Several cases of environmental contamina-
tion and public health problems, poisoning of ru-
ral workers, and food residues have been observed 
over time. These factors triggered the recognition 
of the risks arising from pesticide abuse1-6. The 
effect of pesticide use on human health is a prob-
lem that has caught the attention of the scientific 
community worldwide, especially in emerging 
countries, where the highest number of deaths 
resulting from human exposure to these agents 
is observed7, because technological packages 
continue to be imposed, without considering the 
edaphoclimatic conditions, the historical land, 
water use processes, and people’s know-how.

According to Alves Filho1, the growing num-
ber of issues related to agricultural pesticide use 
led to the enactment of the Law of Pesticides in 
1989, by the Ministry of Health (MS), the Minis-
try of Agriculture, Livestock and Supply (MAPA), 
and the Brazilian Institute of Environment and 
Renewable Natural Resources (IBAMA). Before 
that (1980), the National Pharmaco-Toxicologi-
cal Information System (SINITOX) was created, 
serving as a database of different poisonings. The 
Pesticide Notification Form was included in the 
Notifiable Diseases Information System (SINAN) 
in 1996, merging notification and assistance with 
the toxicological information control system 
for the investigation of pesticide accidents. This 
monitoring aims to expose the situation of pes-
ticide poisoning and delimit fields of action in 
order to curb the number of accidents8.

The National Health Surveillance Agency 
(ANVISA)9 identified that the Brazilian pesti-
cide market had grown 190% in ten years (2000-
2010), against a world market increase of 93% in 
that same period.

If, on the one hand, the agronomic efficiency 
of pesticides is perceived, since the user can ob-

serve it in the fields or in the urban environment 
where the chemical compound has been applied 
and verify its expected action and described on 
the labels, on the other hand, an issue related to 
the risk that such products cause to the health of 
human beings and the impact/destruction they 
cause in the environment is noted. The action 
of pesticides generally fails to be selective to the 
point of removing only what is intended, and, in 
most cases, extermination occurs in several other 
classes of fauna and flora components existing at 
the application site10.

According to studies by Nishiyama11, pesti-
cides can cause undesirable effects on health and 
nature because of their high biological activity 
and persistence in the environment. Their im-
proper handling can result in acute poisonings 
and, sometimes, long-term, exposure-related ef-
fects (chronic poisonings).

In this sense, the declining number of bees 
due to the excessive use of pesticides and their 
consequences for the reproduction of flowers has 
long been discussed, as bees assist in the polli-
nation process, directly influencing flower repro-
duction aspects10. Concerning the effects of these 
products on human health, when studying the 
Municipality of Lucas do Rio Verde (MT), Pro-
fessor Wanderlei Pignati (UFMT), Jorge Mach-
ado and James Cabral found alarming pesticide 
contamination rates, even affecting the maternal 
milk of women in the municipality, emphasizing 
that none of them worked directly in agricul-
ture12.

Some studies report that farmers do not use 
Personal Protective Equipment (PPE), as in Nova 
Friburgo (RJ)13, showing that around 70% of re-
spondents do not wear this equipment, further 
facilitating farmer/worker poisoning. We should 
point out that PPEs are not comfortable equip-
ment, they are hot (with use mostly in an exter-
nal environment subject to solar radiation, there-
fore hot) and non-malleable, hindering manual 
activities. Thus, these individuals resist and reject 
its use.

Contrary to what happens with acute poi-
soning, it is challenging to establish the cause 
and effect relationships for chronic poisonings, 
that is, for the morbid manifestations that appear 
months or years after the continued and frequent 
exposure to small doses of pesticides. The situa-
tion is made even more complex by a large num-
ber of commercial brands with different active 
principles, which are not familiar to doctors. In 
these cases, doctors should rely on the services of 
a Toxicological Information Center (CIT), which 



2745
C

iên
cia &

 Saú
de C

oletiva, 25(7):2743-2754, 2020

responds quickly about the chemical composi-
tion of a product pointed as responsible for the 
case and provides specifications for diagnosis, 
indications about antidotes or other medications 
and prognosis.

In the State of Goiás, CIT-GO is located in 
the Superintendency of Health Surveillance (SU-
VISA) and was founded in 1986, out of the need 
to have a specialized service capable of providing 
information related to toxic agents in the envi-
ronment. The CIT-GO On Duty Service pro-
motes some direction for patient care, thereby 
reducing their vulnerability and the fragility of 
the health system in the face of suspected poi-
soning cases. However, the points of the health 
care network with referrals to mental health and 
social services require better articulation, for ex-
ample, when the poisoning is due to attempted 
suicide or child contamination, given that now-
adays the clinical conduct protocol provides for 
post-service only through telephone calls to as-
certain the condition development of the intoxi-
cated individual, the dosage and the effects of the 
prescribed medications, and the improvement of 
the subject’s clinical condition.

The poisoning records of CIT-GO, located at 
the Superintendency of Health Surveillance (SU-
VISA), in Goiânia (GO), are transmitted through 
electronic spreadsheets to SINITOX, which stores 
and makes information available in a directory. 
Municipalities also forward notification forms 
to CIT-GO and are responsible for making such 
poisoning information available to SINITOX. 
However, these forms generally take time to be 
passed on or are sometimes not digitized, due to 
the limited municipal structure, the lack of staff, 
and mainly lack of political interest, since most 
of them are hegemonized by agribusiness.

That said, the best way to analyze the poi-
soning cases of a state or municipality within 
this federative unit is looking for the poisoning 
notification forms stored in the Toxicological In-
formation Center within the Superintendencies 
of Health Surveillance of each federative unit of 
the country, as SINITOX guides on its website, 
and through SINAN. Like SINITOX, SINAN is 
mainly fed by the municipal health secretariats. 
As it also advises on its website, the Individual 
Notification Form must be completed by the care 
units for each patient when suspecting a notifi-
able health problem or a problem of national, 
state, or municipal interest.

Notably, these services are excellent noti-
fication systems for the health problems of the 
Brazilian population. However, they are fed by 

municipal or state secretariats, by professionals 
overloaded with several other functions that are 
unable to feed the database with the necessary 
agility, taking into account that data from SIN-
ITOX and SINAN are not always updated to the 
current year.

This fact becomes important to understand 
the reasons that lead to underreporting in pes-
ticide contamination cases, since the number 
of poisonings we will present tends to be much 
higher, considering information from the Na-
tional Council of Health Secretariats14, underre-
porting in these cases is around 1 to 50, that is, 50 
unreported cases for each notified case. Notwith-
standing this, the available data are alarming.

In the meantime, data was collected through 
technical visits to the CIT-GO Library as a meth-
odology, with access authorized by the State 
Health Secretary of Goiás. The exogenous agri-
cultural poisoning notification forms from 2005 
to 2015 were cataloged. It should be noted that 
the records for 2016 and 2017 were not yet avail-
able due to complaint or report receipt and han-
dling operational procedures.

All available forms were tabulated based on 
existing data, such as, for example, municipalities 
and month of poisoning, type of poisoning agent, 
circumstance, and the pesticide that caused the 
poisoning and case development. Based on these 
systematized data, the second stage consisted of 
preparing distribution maps of poisoning and 
agricultural production cases, based on the State 
Geoinformation System of Goiás (SIEG) and 
shapefiles. The software used in the elaboration 
of the maps was ArcGis, allowing the spatializa-
tion and distribution of poisoning cases by agri-
cultural pesticides in the state of Goiás.

We also emphasize the importance of Larissa 
Mies Bombardi’s works in “Small Cartographic 
Essay on pesticide use in Brazil”15 and “Geogra-
phy of pesticide use in Brazil and Linkages with 
the European Union”16 in the spatialization and 
discussion of pesticides in Brazil.

Map of poisonings by agricultural pesticide
 in the state of Goiás (2005 to 2015) 

With the data collection carried out at the 
CIT-GO Library through records of notifications 
of exogenous agricultural poisonings from 2005 
to 2015, we developed the Map of Poisonings 
by Agricultural Pesticide in Goiás, from 2005 to 
2015 (Figure 1).

This map allowed us to identify the regions 
of the State with a higher concentration of poi-
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soning cases, to understand the event behind 
the statements and actions that made Goiás the 
Brazilian agricultural granary. It highlights that 
the greater number of pesticide poisoning noti-
fications in areas territorialized by agribusiness, 
allowing us to establish the agribusiness/pesti-
cide ratio, which, due to the number of pesticides 
used in large commodity crops, makes these ar-
eas champions of harm to the environment and 
living beings.

In total, 2,987 poisonings were recorded, with 
the highest incidence found in some municipal-
ities such as Jataí/GO (304 poisonings), Goiânia/
GO (249), Rio Verde/GO (157), Anápolis/GO 
(155), Formosa/GO (114), Acreúna/GO (106), 
Goiatuba/GO (104), Aparecida de Goiânia/GO 
(64), Mineiros/GO (56) and Montividiu/GO 
(46).

It is necessary to consider that these data 
may be camouflaged because the size of the 
population of a municipality can interfere with 
the number of poisonings. Thus, making the 
relationship between the number of poisoning 
notifications by the population estimate of the 

municipalities, as per the IBGE17, we have the in-
formation in Table 1.

Table 1 shows us that Goiânia/GO is not one 
of the municipalities with the highest rates of 
poisoned people when related to the number of 
inhabitants. Among the municipalities with the 
highest number of poisoned people are Aporé/
GO, with one poisoning for every 163 inhabi-
tants, Acreúna/GO, with one poisoning for ev-
ery 205 inhabitants, Montividiu/GO, with one 
poisoning for every 263 inhabitants, Jataí/GO, 
with one poisoning for every 3,195 inhabitants, 
Goiatuba/GO, with one poisoning for every 328 
inhabitants, and Paraúna, with one poisoning for 
every 329 inhabitants.

That said, in order to avoid data concealment 
due to disproportion, the information contained 
in the map (Figure 2) refers to poisoning notifi-
cation cases per pesticide per inhabitant of each 
municipality.

We can infer, looking at Figure 2, that the 
Goiás Southwestern Micro-Region recorded the 
highest amount of poisoning notifications per 
inhabitant, justified by the high incidence of ag-

Figure 1. Map of agricultural pesticide poisoning in the state of Goiás (2005-2015).

Source: CIT/SUVISA (2016).

Poisoning by pesticide in each municipality (2005-2015)

Number of poisonig cases

0 - 9
10 - 28
29 - 64
65 - 157
158 - 304
Water body
Sugar cane plant

Organization: NEVES, Pedro D. M.; PÔSSAS, I. B., 2017.
SIRGAS 2000 Z 22 S

Source: IMB - SEGPLAN, 2016. AGETOP, 2016. 
CIT - SUVISA, 2017.

Elaboration: PÔSSAS, Isabela Braichi, 2017.
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ricultural monocultures such as soy, corn and 
sugar cane, which together were the three sec-
tors that most consume pesticides in Brazil, with 
about 65% of pesticides sold in the country, ac-
cording to Theisen18 and SINDAG19.

Types of poisoning agents 

Pesticides can be classified by the pest to be 
controlled (insecticides, herbicides, fungicides, 
among others), chemical group (organophos-
phates, carbamates, organochlorines, pyre-
throids, bipyridyls, mercurials, among others), 
acute toxicity (class I, II, III, IV – as per LD50) 
and the ability to trigger the development of can-
cer in humans (carcinogenesis). In this sense, as 
per the classification of the International Agen-
cy for Research on Cancer (IARC)20 linked to 

the World Health Organization (WHO), several 
chemical substances, including pesticides, can be 
classified into 1 - Carcinogenic to humans, 2A - 
Probably carcinogenic to humans, 2B - Possibly 
carcinogenic to humans, 3 - Not classifiable as 
to its carcinogenicity to humans, and 4 - Prob-
ably not carcinogenic to humans; and the type 
of formulation (solvents, adherents, humectants, 
among others) or presentation (liquid, powder 
or granulated).

Insecticides are intended for the control of 
crop-damaging insects, or insects that are part of 
the epidemiological chain of infectious diseases. 
Herbicides, on the other hand, are substances de-
signed to control weeds that hinder the develop-
ment of crops. Moreover, finally, fungicides are 
substances designed to combat fungi that attack 
mainly winter crops21.

Table 1. Relationship between the number of poisoning reports and the population estimate of the most 
poisoned municipalities in Goiás (2015).

Municipality Poisonings Inhabitants
Pois./

inhab ratio
Municipality Poisonings Inhabitants

Pois./
inhab 
ratio

Aporé 25 4110 164.4 Nerópolis 17 27812 1636.0

Acreúna 106 21905 206.6 Iporá 19 32218 1695.7

Montividiu 46 12337 268.2 Morrinhos 25 45000 1800.0

Jataí 304 97077 319.3 Santa Helena 
de Goiás

21 38563 1836.3

Goiatuba 104 34179 328.6 Inhumas 28 51932 1854.7

Paraúna 34 11210 329.7 São Luiz de 
Montes Belos

17 32808 1929.9

Leopoldo de 
Bulhões

17 7758 456.3 Cristalina 28 54337 1940.6

Goianápolis 23 11460 498.3 Goianira 19 40338 2123.0

Maurilândia 23 13170 572.6 Posse 16 35128 2195.5

Barro Alto 17 10235 602.0 Porangatu 20 45055 2252.7

Piracanjuba 39 24830 636.7 Anápolis 155 370875 2392.7

Pontalina 19 17933 943.8 Quirinópolis 16 47950 2996.9

Formosa 114 114036 1000.3 Caldas Novas 26 83220 3200.8

Ceres 22 22035 1001.6 Goianésia 16 66649 4165.6

Mineiros 56 61623 1100.4 Itumbiara 21 101544 4835.4

Minaçu 28 30862 1102.2 Senador 
Canedo

18 102847 5713.7

Bela Vista de 
Goiás

25 28077 1123.1 Goiânia 249 1448639 5817.8

Silvânia 18 20357 1130.9 Trindade 22 140930 6405.9

São Simão 16 19407 1212.9 Aparecida de 
Goiânia

64 532135 8314.6

Rio Verde 157 212327 1352.4 Luziânia 18 196864 10936.9
Source: CIT/ SUVISA (2016); IBGE17.
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Table 2 shows a higher incidence of herbi-
cides and insecticides used in Goiás and a min-
imal occurrence of fungicides.

An increased number of herbicide poisoning 
notifications is observed from 2005 to 2015, and, 
consequently, a greater use of this type of pes-
ticide may have occurred. According to a study 
available in the “ABRASCO Dossier: a warning 
about the impacts of pesticides on health”21, the 
introduction of transgenics in Brazilian crops, 
reaching about 50% of the 74 million hectares 
cultivated in Brazil22 and are herbicide-tolerant, 
caused an elevated use of this pesticide. 

As per the same document21, 93% of the cul-
tivated area of corn, soybeans, and cotton are of 
transgenic seeds, whereas sugarcane did not have 
transgenic varieties until 2016. However, the Na-
tional Technical Commission of Biosafety (CTN-
Bio) approved the planting of transgenic sugar-
cane in June. Thus, herbicide use and consequent 

poisoning tend to increase, requiring more in-
depth monitoring and research.

The descriptions in the investigated forms re-
veal an incidence of products that were ignored 
in these compulsory notifications. Possibly, the 
erroneous completion is due to the unprepared-
ness and lack of knowledge of the professionals 
assigned to this task, and also people’s unaware-
ness concerning the pesticides that come into 
contact with them daily. This requires the imme-
diate training of civil servants who address the 
subject so that they pay attention to the health 
problems caused by these toxic products, and, 
thus, resort to the health authorities, which 
should adopt appropriate intervention measures. 
On the other hand, we should value massive ed-
ucational campaigns for consumers and workers 
handling these products, such as storage, prod-
uct dilution, handling, use of personal protective 
equipment, among others.

Figure 2. Map of notification of agricultural pesticide poisoning compared to the number of inhabitants in the 
state of Goiás (2005-2015).

Source: CIT/SUVISA (2016).

Relationship of the number of poisonings in Goiás from 2005 to 2015

Number of poisonings cases 
per 100,000 inhabitants
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Organization: NEVES, Pedro D. M.; PÔSSAS, I. B., 
SIRGAS 2000 Z 22 S

Source: IMB - SEGPLAN, 2016. AGETOP, 2016. 
CIT - SUVISA, 2017.

Elaboration: PÔSSAS, Isabela Braichi, 2017.
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Data on pesticide poisoning notifications ev-
idenced a higher number of notifications in men 
compared to women (mainly in occupational 
notifications), and this is because pesticides are 
applied predominantly by male workers.

Circumstance of poisoning

Exposure to pesticides occurs from contact 
with skin, mucous membranes, breathing, or 
even the ingestion of pesticides or intoxicated 
foods, as in several cases presented by the Dos-
sier ABRASCO21 on the impacts of pesticides on 
health. Poisoning may be occupational, acciden-
tal, or intentional (attempted suicide or homi-
cide).

Occupational exposure refers to profession-
al groups that have contact with pesticides. For 
the cases presented in the poisoning notification 
forms at CIT-GO, we have farmers, employees 
of rural companies, and even endemic disease 
workers, such as the professionals spraying poi-
son to fight against Aedes aegypti. Such exposure 
can occur during dilution, the preparation of the 
syrup, the application of pesticides, and also due 
to the entry into the fields after the application of 
the products. In aerial applications, agricultural 
pilots and their assistants are also considered a 
risk group.

Sobreira and Adissi3 believe that one of the 
causes leading to the higher number of poison-
ing cases is the large scale use of pesticides, re-
sulting in a large number of deaths and illnesses 
of workers inhaling the product inadvertently 
during the application or through skin contact. 
Thus, pesticides affect both nature and collective 

health conditions, since pesticide residues can be 
ingested through food, as these compounds are 
potentially toxic to humans.

In a research on the effects of pesticides on 
health, work and environment for Brazilian mu-
nicipalities, Pignati et al.23 presented mean data 
on pesticide use in the state of Mato Grosso of 10 
liters per hectare, and this excessive consumption 
makes Brazil the pesticide consumption world 
champion, consequently generating poisoning in 
the environment and the health of the popula-
tion.

Accidental exposure includes poisoned peo-
ple who may come into contact with pesticides 
in domestic environments by repelling insects 
when people reuse the product bottle by intro-
ducing some other substance, causing domestic 
accidents with packaging confusion, especially 
concerning children and older adults.

The drift effect is also included in this type 
of exposure, which is the aerial transport of pes-
ticide particles to areas other than their applica-
tion sites, such as homes next to sugarcane, soy 
or corn crops.

As for the intentional exposure, which is di-
vided into attempted suicide and attempted ho-
micide in this study, we find poisonings caused 
by the intention of taking one’s own life, or 
someone else’s. Poisoning by attempted suicide 
has the highest lethality rates.

The analysis should not be hasty. A high-
er number of suicide poisonings is serious and 
should be treated besides a fortuitous situation 
or domestic accident. In Table 2, we can identi-
fy the main circumstances of poisoning in Goiás 
from 2005 to 2015.

Table 2. Distribution of patients poisoned by pesticides by the purpose of the pesticide in Goiás (2005-2015).

Year Insecticide Herbicide Formicide Ignored Fungicide Rodenticide Acaricide

2005 112 61 76 51 6 8 4

2006 84 75 53 43 3 2 7

2007 57 63 47 10 6 2 3

2008 72 77 43 45 7 2 1

2009 65 90 34 45 15 3 6

2010 62 87 48 73 18 0 3

2011 48 70 30 50 19 1 1

2012 82 142 29 34 5 0 0

2013 130 147 25 31 9 1 2

2014 86 150 30 52 16 2 0

2015 64 112 16 23 11 0 0

Total 862 1074 431 457 115 21 27
Source: CIT/ SUVISA (2016).
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Regarding the circumstance of poisoning no-
tifications, Table 3 shows the attempted suicide as 
the most frequent poisoning (36.4% of the noti-
fications - 1,086 cases), deserving future studies 
on this health problem, since discussion should 
be further expanded, bringing elements about 
the individual’s health care model and the psy-
chosocial care network.

Nevertheless, this result is linked to chronic 
poisoning due to years of exposure to the appli-
cation of pesticides, which causes immunologi-
cal, hematological, hepatic, neurological prob-
lems, congenital malformations, tumors. It is 
assumed that these health problems can lead to 
depressive symptoms, along with high levels of 
suicide attempts.

Another important aspect to understand the 
greater number of pesticide poisoning-related 
suicides concerns psychic disorders caused by 
exposure to pesticides, especially organophos-
phates, although they are not the only ones, 
among which are depression and anxiety13,24. 

Some case studies conducted in Brazil indi-
cate this perspective. Part of these studies weaves 
this correlation preliminarily, as is the case of the 
work “Incidence of suicides and use of pesticides 
by rural workers in Luz (MG), Brazil”24. 

When carrying out a study on pesticide ex-
posure among peasants in Nova Friburgo (RJ), 
Araújo et al.13 identified a direct relationship be-
tween this use and psychiatric disorders.

Scientific evidence shows that exposure to pesti-
cides can lead to health damage, often irreversible, 
such as the case of late neuropathy due to overex-
posure to organophosphates. The neurotoxic con-

sequences of acute exposure to high concentrations 
of pesticides are also well established, whether the 
effects are muscarinic, nicotinic, and on the central 
and peripheral nervous system13(p.116).

The study by Araújo et al.13 explains the high 
number of suicide-related poisoning notifica-
tions. Chronic poisoning due to years of expo-
sure to pesticides, both occupationally and envi-
ronmentally and by their (accidental) ingestion, 
causes severe damage to mental and cardiovascu-
lar health, resulting in depression of the subject 
who is no longer able to work due to cardiovas-
cular harm, or even his depression directly gen-
erated by poisoning.

Occupational poisonings totaled 1,078 noti-
fications (36.1% of notifications), and as already 
addressed, such poisonings may in the future 
lead to possible notifications for suicide, since 
poisoned workers end up with chronic diseases.

As for occupational and accidental circum-
stances, we can highlight two data from the 2006 
Agricultural Census22, of which part of rural 
producers are illiterate, and 51% are illiterate in 
the state of Goiás. We cannot assume, a priori, 
that low education means poor knowledge. In es-
sence, there is extensive and fruitful popular and 
traditional knowledge (know-how) among the 
different groups of rural workers, but not exactly 
regarding pesticides, a product of an urban-in-
dustrial western civilization that requires techni-
cal assistance and proper handling.

Another important fact is that technical as-
sistance remains very limited, and occurs in only 
22% of rural establishments – whose mean area 
is 228 hectares. The 2006 Agricultural Census22 

Table 3. Poisoning circumstance in Goiás (2005-2015).

Year
Accidental Occupational Suicide Homicide Food

Total in % Total in % Total in % Total in % Total in %

2005 22 31 44 0.6 1.6

2006 29.2 22 47.8 0.3 0.3

2007 26 32 41 0 1

2008 35.2 29.1 33.6 0 2

2009 31 26.7 41 0 1.1

2010 28.8 35.7 33.6 0.3 1.4

2011 14.6 50 34.2 0 0.9

2012 25.6 39.1 33.5 1 0.7

2013 31.4 33.4 31.1 0.6 3.5

2014 14.9 54.6 30.1 0.3 0

2015 25.2 41.6 32.7 0 0.4

Total 25.8 36.1 36.4 0.3 1.2
Source: CIT/ SUVISA (2016).
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Table 4. Pesticides that cause more poisoning 
notifications in Goiás (2005-2015).

Toxic agent
Nº of 

notifications
Percentages

Roundup 725 24.3%

Furadan 337 11.3%

2,4-D 116 3.9%

Regent 64 2.1%

Aldrin 51 1.7%

Furazin 34 1.1%
Source: CIT/ SUVISA (2016).

shows that more than half of the establishments 
in Brazil where pesticides were used did not re-
ceive technical guidance (785,000 or 56.3%). The 
backpack sprayer, which is the application equip-
ment with the greatest potential for exposure 
to pesticides, is used in 973,000 establishments. 
Empty packages are burned or buried in 358,000 
establishments, and 296,000 establishments did 
not use any personal protective equipment. Most 
adopted only boots and hats in the establish-
ments that used PPEs.

Analyzing these data, we can understand 
some of the observations in the poisoning noti-
fication forms that report poisoning due to the 
intake of soft drinks in a container that was con-
taminated by pesticides or pesticide consump-
tion when mistaken for any drink.

Table 4 highlights pesticides that were the 
agents with the highest incidence of poisoning. 
First is Roundup (Glyphosate), with 725 cases, 
followed by Furadan (Carbofuran), with 337 cas-
es, 2,4-D (Dichlorophenoxyacetic acid), with 116 
cases, Regent (Phenylpyrazole), with 64 cases, Al-
drin (Organochlorine) with 51 cases, and Furaz-
in (Carbamate), with 34 cases.

The clinical effects of the poisoned individ-
ual when coming into contact with any of the 
pesticides mentioned above may range from 
mucosal irritation to the development of cancer. 
In research by Samsel and Seneff25, tests indicate 
that glyphosate, Roundup’s active ingredient, will 
cause 50% of autism in children by 2025, and 
other modern diseases such as depression, infer-
tility, Alzheimer’s, cancer and heart disease.

Corroborating these predictions, the Guide 
for the Prevention, Notification, and Treatment 
of Poisoning by Pesticides26 considers that pesti-
cides with the active ingredient Carbamate, such 
as Furazin and Furadan (Carbofuran), can cause 
pulmonary edema, depression, respiratory paral-

ysis, memory loss and even motor difficulties in 
the poisoned.

Organochlorine insecticides, such as Aldrin, 
can cause vertigo, corneal clouding, respiratory 
failure, testicular atrophy and consequent infer-
tility, and cancer. Furthermore, 2,4-Dichlorophe-
noxyacetic acids (2,4-D) cause anything from 
irritation in the eyes and mucous membranes to 
cardiorespiratory arrest. It is important to note 
that insecticide Aldrin was banned in Brazil from 
1985. However, as can be seen, it is still in use.

Development of exposure situations

Regarding the development of poisoning cas-
es, we have some nomenclatures, such as death, 
death from another cause, cure (in which the 
poisoned person died from another occurrence, 
such as murder or suicide), cure with sequelae 
(in which the poisoned person acquired some se-
quel, such as neurological or pulmonary disease, 
among others). We can analyze Table 5 to identify 
the development of poisoning cases in the State 
of Goiás.

Although occupational deaths represent a 
small proportion, each of these fatalities carries 
much information, since, behind each death, 
several workers are living under the same condi-
tions, and exposed to the same risk factors. Thus, 
it can be said that “little means a lot”27, that a lost 
life must be considered and never neglected.

Table 5. Progress of the poisoning cases in Goiás 
(2005-2015).

Year Death Cure
Cure w/
sequelae

Death 
from 
other 

causes

2005 16 286 16 0

2006 16 231 20 0

2007 9 164 14 1

2008 6 234 7 0

2009 20 230 8 0

2010 13 262 16 0

2011 9 205 4 1

2012 4 286 2 0

2013 3 339 3 0

2014 8 322 6 0

2015 9 215 2 0

Total 113 2774 98 2
Source: CIT/ SUVISA (2016).
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Thus, cases of cure can conceal alarming 
amounts of chronically poisoned individuals 
who, over time, may manifest cancers, Alzhei-
mer’s, infertility, and heart and respiratory dis-
eases. So what cure are we talking about? Nev-
ertheless, according to the research contained in 
the “ABRASCO Dossier. Warning about the im-
pacts of pesticides on health. Part 1 - Pesticides, 
Food Safety, and Health”28, these chronic effects 
can occur months, years or even decades after 
exposure, manifesting in various diseases such 
as cancers, congenital malformations, endocrine, 
neurological and mental disorders.

Final considerations

The study presented raised information present-
ed in the CIT-GO Pesticide Poisoning Forms, 
systematizing indicators such as the period of the 
year with the highest poisoning levels, the most 
affected age, development of poisoning cases, 
and municipalities with the highest incidence of 
poisonings.

In this analysis, we realized that the proportion 
of poisoning per inhabitant should be considered 
so that actual numbers or those closer to reality 

are presented. Thus, a high incidence of pesticide 
poisoning is observed in the region of Goiânia 
(probably due to the number of inhabitants of 
this municipality), Formosa (major soybean pro-
ducer) and the Southern Mesoregion of Goiás, 
a region territorialized by agribusiness, with the 
massive cultivation of soybeans and corn and with 
a recent advance in sugarcane agribusiness.

Regarding the item present in the pesticide 
poisoning notification forms regarding the “case 
development”, which contains information on 
death, cure, cure with sequelae and death from 
another cause, of the 2,987 notifications, 113 
people died, 98 people were cured with sequelae 
and 2,774 were diagnosed with “cure”. However, 
it should be noted that the chronic (long-term) 
effects of pesticides are not recorded, as Boch-
ner29 points out, even because these effects take 
time to manifest.

Thus, there is a need to expand knowledge 
about the chronic health effects of the popula-
tion exposed to these products, as there may be 
a false indicator regarding the diagnosis of a cure 
for poisoning that may manifest itself decades 
later. However, one must ask what cure is men-
tioned when the subject is the prognosis of im-
proved initial poisoning symptoms.
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