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Analysis of the causes of pesticide poisoning underreporting 
in the healthcare network in a municipality in Southern Brazil

Abstract  The intensive use of pesticides in agri-
culture is associated with several negative exter-
nalities, which affect both the environment and 
public health. It is known that the number of 
records is lower than that of pesticide poisonin-
gs, and that underreporting occurs. Aiming to 
understand this underreporting, we analyzed the 
data from two information systems for notifica-
tions and health injuries and a case study was car-
ried out with professionals from the 5th Regional 
Health Center and the health network of a mu-
nicipality in the state of Paraná. It was concluded 
that underreporting occurs in the information 
systems, confirming the inconsistency of data and 
the lack of communication between them, making 
it difficult to understand the reality of poisonings. 
In the case study, the occurrence of prior underre-
porting was identified: when many workers do not 
seek health systems; the training of professionals 
is insufficient and neutralized by high turnover, 
especially among physicians; the diagnosis, con-
duct and treatment of pesticide poisoning are not 
part of the curriculum of many courses in the he-
alth area; the capacity of health services in many 
municipalities falls short of the demand, causing 
work overload to the professionals and the conse-
quent underreporting.
Key words  Pesticides, Poisoning, Public health, 
Toxic contamination, Health surveillance
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Introduction

The agriculture of Brazil has undergone a pro-
cess of conservative modernization from the 
1950s onwards, seeking to increase production 
and productivity through the mechanization and 
the use of synthetic fertilizers and pesticides. The 
subsidized rural credit and state technical assis-
tance were the main mechanisms that induced 
the use of pesticides1, currently added by the 
companies’ private sales force2. The intensive use 
of these products is associated with negative ex-
ternalities, which have an impact on the environ-
ment and public health. There are direct effects 
on the workers and other residents of the rural 
areas, and indirect effects on the urban popula-
tion through the contamination of food, drink-
ing water and even rainwater1-3. Considering the 
amplitude of the agricultural sector, the reality 
of poisonings is disseminated throughout the 
national territory1. The actual dimension of this 
epidemic remains unknown. Underreporting has 
contributed to concealing the pressing need for 
surveillance actions and preventing the workers’ 
access to their rights and health.

The term ‘underreporting’ is used when the 
reported numbers are below the actual occur-
rence, resulting in an epidemiological silence in 
regions where the occurrence of the disease/inju-
ry is known to occur1. These facts make an early 
detection or, in most cases, the identification of 
the clinical syndrome difficult. The World Health 
Organization (WHO) recognizes that pesticide 
poisoning underreporting is around 1:50 for 
each recorded case1. This article seeks to under-
stand the underreporting of poisonings accord-
ing to the view of health professionals, aiming to 
help elucidate this phenomenon, which contrib-
utes to the lack of knowledge about the severity 
of the problem.

Agricultural production and pesticide 
consumption in Brazil and in the state 
of Paraná

Brazil is one of the largest consumers of pes-
ticides in absolute numbers4,6,8. These pesticides 
are used to protect crops and livestock; however, 
they are aggressive to human health1. The con-
sumption of pesticides in Brazil reaches 33.1% of 
agricultural producers (1.68 million businesses). 
This number was 20% higher than in the 2006 
census. Of the businesses that used pesticides, 
16% of those responsible for their use were il-
literate and, of these, 89% did not receive any 

technical support. Of the 70% who had finished 
Elementary School at most (1,170,784) only 
31% declared having received technical support1, 
characterizing a serious situation at the end of 
consumption chain. The state of Paraná, Brazil, 
is the second largest producer of grains (16.23% 
of the total amount of grains in the 2017-2018 
harvest) and the third largest consumer of pesti-
cides in Brazil, with a total volume of 92,398 tons 
in 2017, representing an average consumption of 
8.08 Kg per inhabitant/year1-3.

The present study was carried out in the mu-
nicipality of Laranjeiras do Sul, located in the 5th 
Regional Health Center, one of the 5 (five) regions 
that most commercialize pesticides in the state, 
consuming 31,554 tons in the period of 2014 to 
201711. The municipality of Laranjeiras do Sul 
has agricultural characteristics, of which main 
production comprises soy, corn and wheat. Rural 
credit in the municipality ranged from R$72.8 to 
98.2 million between 2013 and 201513. This re-
source increases the consumption of pesticides. 
In Laranjeiras do Sul, 6.84 kg of pesticides/inhab-
itant were used in 2013 and 7.40 in 2018. In the 
surrounding areas, there are municipalities that 
depend on their hospital care network. In 2013, 
some of them also reached a high consumption 
of pesticides per inhabitant/year, such as in the 
municipality of Cantagalo (47.39 Kg/inhabi-
tant), Porto Barreiro (25.52 Kg/inhabitant) and 
Virmond (116.59 Kg/inhabitant). In 2018, con-
sumption was still quite significant: Cantagalo 
(14.21 kg/inhabitant), Porto Barreiro (38.57 kg/
inhabitant) and Virmond (29.44 kg/inhabitant) 
showed consumption averages that were much 
higher than the national ones11,1. Therefore, it 
would be expected that the health network in 
Laranjeiras would be prepared to notify possible 
cases of pesticide poisoning.

Pesticides, poisoning and impacts 
on human health

Pesticides have an impact on human and en-
vironmental health, producing effects that vary 
according to the active ingredient, the absorbed 
dose and the form of exposure1. This toxicity de-
pends on the properties of the active ingredients 
and adjuvants of the product, which can lead to 
death2. Exposure to pesticides can occur from 
contact with the skin, mucous membranes, by 
breathing and through the ingestion of contami-
nated food. Occupational exposure occurs during 
the dilution, preparation of the syrup, during 
and after the application of the products16,1. The 
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pesticides can also drift out of the application 
area. The poisoning of family members have also 
been recorded, such as during the washing of the 
clothes used for the pesticide application1.

The poisonings can be acute or chronic. 
Acute poisoning is the one that causes changes 
in the health status in one or more individuals, 
resulting from the harmful interaction of a sub-
stance with the living organism. It can be mild, 
moderate or severe, depending on the amount 
of absorbed poison, the absorption time, and the 
product toxicity, among others. It manifests as 
a set of signs and symptoms that have a sudden 
onset, i.e., minutes or hours after exposure. It is 
usually a single event and occurs within a period 
of up to 24 hours1.

Chronic poisoning represents the change 
in the health status in one or more individu-
als, resulting from a harmful interaction with a 
substance. It occurs during the course of repeat-
ed exposures to the toxicant over long periods, 
including accumulation of genetic damage, re-
sulting in undefined, confusing and very often 
irreversible clinical pictures. In this case, the di-
agnoses are difficult to be established and there is 
greater difficulty in establishing the cause/effect 
association, mainly when the patient is exposed 
to multiple products1,2,3,19. The role of health pro-
fessionals in identifying symptoms, characteriza-
tion, referrals and recording is essential for one to 
have a reliable database.

It is difficult to associate pathologies such as 
cancer, malformations, allergies, depression, Par-
kinson’s and other chronic diseases to the use of 
pesticides1. In this condition, products such as 
glyphosate, accountable for half of the pesticides 
consumed in Brazil, go unnoticed, although clas-
sified as having low acute toxicity and probably 
carcinogenic to humans by the International 
Agency for Research on Cancer (IARC)8,9. This is 
also the case with carbamates and other products 
that cause depression and induce suicidal ide-
ation18.

Pesticide poisoning underreporting 
in the health network

Notification is the communication of the oc-
currence of a certain disease or health injury to 
the health authority by health professionals or 
any citizen, for the purpose of adopting relevant 
intervention measures. Historically, compulsory 
notifications have been the main source of epide-
miological surveillance, from which the informa-
tion-decision-action process is usually triggered1.

Actions to monitor pesticide poisoning at the 
national level started in the 1980s, by the Nation-
al System of Toxic Pharmacological Information 
(SINITOX, Sistema Nacional de Informações Tóx-
ico Farmacológicas), constituted by the Ministry 
of Health and linked to the Oswaldo Cruz Foun-
dation1 (FIOCRUZ, Fundação Oswaldo Cruz) 
and the Notifiable Diseases Information System 
(SINAN) aims to record and process data on 
notifiable diseases/injuries throughout the na-
tional territory, being compulsory (see Table 1). 
Its purpose was to “coordinate the collection, 
compiling, analysis and dissemination of cases of 
poisoning and toxic contamination reported in 
the country”24. The main notification systems for 
injuries caused by pesticide poisoning are sum-
marized in Table 1.

In addition to these, it is possible to obtain 
data on poisoning from the Live Births Infor-
mation System (SINASC, Sistema de Informações 
sobre Nascidos Vivos - fetal malformation data), 
linked to the Ministry of Health, and from the 
Work Accident Communication (CAT, Cadastro 
de Acidentes de Trabalho) of the Department of 
Labor. Therefore, there are several official sys-
tems that record pesticide poisoning; however, 
none of them adequately responds as a surveil-
lance tool for this type of injury21.

Poisoning notifications in patients exposed to 
pesticides are the responsibility of health surveil-
lance, which are in charge of data collection and 
processing, as well as analysis and interpretation 
of information, to recommend appropriate con-
trol measures for each region and assess whether 
they are effective and efficient6. The fulfillment 
of these functions depends on the availabili-
ty of information to subsidize the triggering of 
actions. The quality of information depends on 
adequate collection of data that are generated at 
the site where the injuries occurred and facilitates 
the planning, assessment, maintenance and im-
provement of preventive health actions1.

The information depends on training and 
motivation, preparing reliable professionals to 
correctly diagnose and notify and reliably per-
form the epidemiological investigation1. The 
Protocol for the Assessment of Chronic Pesticide 
Poisoning19 recognizes that health professionals 
in Brazil lack the clinical instruments to guide 
the diagnosis of chronic poisonings and the cri-
teria to define the establishment of the associa-
tion of these poisonings with work and the en-
vironment. The underreporting also entails the 
invisibility of the costs of these poisonings for the 
Brazilian Unified Health System (SUS, Sistema 
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Único de Saúde). This affects the implementation 
of public policies that support both the agricul-
tural producer and society1.

The analysis of the underreporting causes 
discloses a complex picture. Even if the notifica-
tion initiative exists, there is no support for its 
materialization7. In addition to the difficulty in 
identifying and diagnosing poisonings, there are 
methodological, analytical and structural com-
plicating factors that contribute worldwide to the 
inaccuracy of available data1.

The notification is usually carried out in 
a precarious way, due to the lack of knowledge 
about its importance, the discredit of health ser-
vices, the lack of monitoring and supervision of 
the service network and the lack of feedback of 
the collected data and actions that were generat-

ed by the analysis7. To decrease the underreport-
ing, the standardization of care flows, the de-
velopment of information materials containing 
worker health procedures and sporadic training 
for professionals and agricultural producers are 
indicated1.

Studies have shown that the increase in no-
tifications due to the increased use of pesticides 
did not motivate more effective health surveil-
lance actions. Diverse and contradictory interests 
in the state apparatus hinder collective health 
protection1. The underreporting worsens this 
scenario, making poisoning events invisible and 
contributing to the nonperformance of health 
surveillance actions among rural workers.

However, doubts about the degree of poi-
soning existing in the country should not pre-

Chart 1. Brazil. Information systems for notifications of diseases/injuries caused by pesticide poisoning.

Data Collection 
System

Acronym/Site Purpose
Responsible for filling out 

the data

National 
System of Toxic 
Pharmacological 
Information
(Sistema 
Nacional de 
Informações 
Tóxico 
Farmacológicas)

SINITOX - http://
sinitox.icict.
fiocruz.br/

It coordinates the collection, compilation, 
analysis and dissemination of cases of 
toxic contamination and poisoning 
reported in the country

Ministry of Health and 
Fundação Osvaldo Cruz 
(FIOCRUZ). Rede Nacional 
de Centros de Informação 
e Assistência Toxicológica 
(Renaciat), consisting of 
several units present in all 
regions of Brazil

Notifiable 
Diseases 
Information 
System
(Sistema de 
Informações 
de Agravos de 
Notificação)

SINAN - http://
sinan.saude.gov.
br/sinan/login/
login.jsf

It aims to record and process the data on 
the notification of diseases throughout 
the country. It provides information for 
the analysis of the morbidity profile, and 
thus contributing to decision-making at 
the municipal, state and federal levels. 
Compulsory notification

Ministry of Health (MH). 
Basic Health Unit, Health 
Secretariat and Information 
and/or Epidemiological 
Surveillance services

Mortality 
Information 
System
(Sistema de 
Informações de 
Mortalidade) 

SIM - http://sim.
saude.gov.br/
default.asp

Its purpose is to gather quantitative, 
qualitative and regular data on mortality 
in the country. The Death Certificate 
(DC) must be completed by the attending 
physician, or in their absence, by two 
qualified persons who have witnessed the 
death

Municipal/State Health 
Secretariat 

Hospital 
Information 
System
(Sistema de 
Informações 
Hospitalares) 

SIH - http://
datasus.saude.
gov.br/sistemas-
e-aplicativos/
hospitalares /
sihsus

It stores data on hospital admissions 
within the SUS setting, reported monthly 
by all public health establishments, 
partners and contracted ones, which carry 
out hospital admissions and consolidated 
by municipalities and states

Hospitals and medical 
clinics

Source: DATASUS35, FIOCRUZ25, MINISTRY OF HEALTH36.
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vent immediate action by public agencies. Risk 
characterization, with abundant evidence, indi-
cates the probability of harm. It is not necessary 
to prove the occurrence of health problems to 
trigger public health promotion and protection 
policies 4. However, the scientific controversy sce-
nario is used as a weapon by economic interest 
groups that actively influence the government 
and its public policies.

Methods

The study consisted of an exploratory, cross-sec-
tional survey-type case study, with a quali-quan-
titative approach. It was based on the application 
of specific questionnaires between professional 
segments and health system levels, with closed 
and open questions, using a stratified non-prob-
abilistic sampling, by adherence, with workers 
from different levels of the health system and dif-
ferent professional categories, which were applied 
from November 2015 to March 2016. Moreover, 
a documental and bibliographic research was 
carried out, and secondary data from the SINI-
TOX and SINAN health systems were compared.

The interviews were conducted with profes-
sionals linked to the Health Secretariats at the 
state level, at the 5th Regional and at the Munici-
pal Secretariat, in addition to professionals from 
health units and from the two hospitals that pro-
vide Urgency and Emergency Care in the mu-
nicipality of Laranjeiras do Sul, state of Paraná. 
Overall, 45 respondents participated in the study, 
including 9 physicians, 10 nurses, 15 nursing 
technicians and assistants, 7 health system man-
agers and 4 other professionals. Of the inter-
viewed professionals, 35 worked on the front line 
(direct assistance), 7 at the system management 
level and 3 performed other auxiliary functions.

The obtained results should be taken as indi-
cators on the topic and should not be generalized 
to other situations and contexts, although they 
can bring useful inferences. Some answers may 
have reflected factors such as the professionals’ 
concern about self-protection in view of their 
legal qualifications on the subject. Once these 
aspects are clarified, the results contribute to a 
better perception of the problem.

Results and discussion

First, the results of the information systems on 
diseases and injuries caused by pesticide poison-

ing were analyzed. The second part of the study 
sought to understand, using an exploratory 
method, the health professionals’ point of view 
about the possible causes of underreporting.

Analysis of the notifiable diseases 
information system (SINAN) for the 
notification of diseases/injuries due 
to pesticide poisoning

The data on human poisoning by pesticides 
recorded in the Notifiable Diseases Information 
System (SINAN) for the notification of diseases/
injuries showed several nonconformities and in-
consistencies. Initially, data from SINITOX in the 
main agricultural-producing regions of Paraná 
were compared with data from SINAN (in the 
years 2013-2017). It was observed that the Toxi-
cological Information Center in the municipality 
of Cascavel, which consolidates data from several 
municipalities, including Laranjeiras do Sul, did 
not record any poisoning notification during 
that period. The same occurred in all other hub 
cities, responsible for data consolidation in the 
state of Paraná, according to SINITOX (Table 
1). Whereas SINAN, which includes mandato-
ry notification in primary health care, recorded 
hundreds of cases of poisoning in the state of 
Paraná during the same period. The contrast of 
data consolidates the view that SINITOX is un-
reliable, subject to gaps in communication and 
registration, contributing to feeding the criticism 
that official Brazilian data on pesticide poisoning 
does not reflect the reality. They would be insuf-
ficient, partial, fragmented, disarticulated, and 
dispersed in several data sources7,21. However, it is 
necessary to assess whether the notifications re-
corded in SINAN are in accordance with reality.

It is the government’s duty and the citizen’s 
right to identify the real dimension of poisoning 
in the country, since, in addition to the human 
dramas involved in it, there is an impact on pub-
lic health costs resulting from treatment. The 
sales of pesticides in Brazil have reduced state 
taxes and benefits regarding the federal tax bur-
den. The strange combination of efficiency on 
the one hand (benefits to the sector) and inef-
ficiency on the other (the monitoring of their 
harmful effects) reflects political power relations 
inherent in the agrarian issue in our country1,4. 
There is a negative externalization of the costs 
related to loss of life and health expenses in the 
prices of inputs used1 by agribusiness. The dete-
rioration of environmental quality, the high costs 
of depollution and health care are not included 
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in the price of agricultural production. As for 
the agroecological production, an organic con-
formity seal is required, overburdening the costs 
for small farmers who produce clean food, while 
providing free access to the markets for contam-
inated products.

This tax and price system failure characteriz-
es a subsidy to the destructive agribusiness mod-
el. The gratuitousness of environmental contam-
ination and resulting poisoning contributes to 
perpetuate the occurrence of such a serious so-
cial practice and the high level of environmental 
degradation.

Professionals’ perception about pesticide 
poisoning notification 

The study sought to analyze the health pro-
fessionals’ perception aiming to identify the de-
gree to which notifications are being made in 
the system (Table 2). The results demonstrate 
the professionals’ recognition of the health sys-
tem about the underreporting. Only 33% of the 
professionals linked to hospitals realize that poi-
soning is diagnosed and notified. The majority 

(56%) sees only part of the poisonings being di-
agnosed and reported. The professionals’ view of 
the municipal and regional health system shows 
even more pessimistic perceptions. These data 
reinforce the perception that SINAN is receiving 
poisoning records that is below the ones that ac-
tually occurred.

As the professionals enter the higher system 
hierarchy, the perception tends to become more 
critical. A possible explanation for this dissension 
may lie in the fact that the issue indirectly ana-
lyzes the conduct and training of top profession-
als and the identification of problems would at-
test against their own professional performance. 
This was made clearer in the physicians’ response 
(who are directly responsible for the diagnoses), 
with less acceptance that there are diagnosis and 
notification errors.

As the existence of underreporting is rec-
ognized at all levels of the system, we sought to 
identify some causes, using the hypotheses pre-
viously suggested in other studies7,28,1. We aimed 
to contrast the top professionals’ perceptions and 
those of the health system hierarchy. Regarding 
three aspects (“the team’s lack of knowledge 

Table 1. Comparison of recorded cases of human poisoning by pesticides in SINITOX and SINAN from 2013 to 
2017. State of Paraná, Brazil.

Year  / 
System

Curitiba Londrina Maringá Cascavel Laranjeiras do Sul

SINITOX SINAN SINITOX SINAN SINITOX SINAN SINITOX SINAN SINITOX SINAN

Total - 60 - 198 - 183 - 138 - 41

2013 - 15 - 34 - 50 - 19 - 3

2014 - 10 - 48  27 - 32 - 15

2015 - 7 - 33 - 19 - 34 - 12

2016 - 24 - 16  46 - 27 - 3

2017 - 4 - 7 - 41 - 26 - 8
Source: Adapted from SINITOX25 and SINAN35.

Table 2. Laranjeiras do Sul, PR - Perception of the degree of diagnosis and notification of cases of pesticide 
poisoning in health units.

 
Affirmative

Searched places

5th   Regional 
Health Center

Hospitals: São 
Lucas and São 

José

Municipal 
Health 

Secretariat

Diagnosed and notified 0% 33% 17%

Partially diagnosed? and partially notified 50% 56% 67%

Diagnosed but not notified 0% 0% 17%

Barely diagnosed 50% 11% 0%
Source: Tosetto, 201637.
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about the importance of filling out the notifi-
cations”; “symptomatology mistaken for that 
of other pathologies”; and “lack of professional 
training to recognize poisoning cases...”) the per-
ception among professionals working in hospi-
tals linked to patient care, strongly disagreed with 
respondents in the upper system hierarchy. The 
high and middle hierarchy identify these aspects 
as causes of underreporting, in percentages rang-
ing from 50 to 100% of the respondents, depend-
ing on the question and the segment (Table 3), 
while in hospitals only 5 to 21% of the profes-
sionals agreed with the perceptions.

The item that showed the greatest relevance 
regarding the perception of front-line profes-
sionals (time spent filling out the form and lack 
of feedback of the analyzed information), was 
contradictorily mentioned by management pro-
fessionals. In the health network, there is a es-
tablished flowchart for the feedback of data gen-
erated by poisoning. However, since many data 

are not being notified during the process and 
there are no actions related to the notification 
results, public health actions related to the area 
are discouraged. This disconnection between the 
managers’ perception and the segment of profes-
sionals who provide health care to the exposed 
population can lead to misunderstandings in the 
planning of public health actions, such as the 
allocation of efforts where they are less relevant 
,thus leaving necessary points uncovered.

The study investigated acute poisonings (clas-
sified as mild, moderate and severe - Table 4). In 
cases of mild acute poisoning, only 29% of the 
professionals stated they are always diagnosed ac-
cording to the protocol and in only 14% of cases 
the exposure is characterized and a causal link 
established, which confirms the difficulty of the 
diagnosis and the existence of underreporting, 
as the percentages of case records and database 
feeding are low (only 57% declare that they al-
ways record the cases). Related to this topic, 89% 

Table 3. Perception of the causes of pesticide poisoning underreporting according to the allocation of health 
professionals. Laranjeiras do Sul and SESA/Paraná.

 
Causes

Assessed sites

SESA - PR

5th 
Regional 

Health 
Center -PR

Municipal 
Health 

Secretariat-  
Laranjeiras 
do Sul - PR 
(Managers)

Municipal 
Health 

Secretariat - 
Laranjeiras 
do Sul - PR  

(Professional 
Care)

Professionals 
from 

Hospital São 
Lucas and 
São José - 

Laranjeiras 
do Sul  - PR

Health team’s lack of knowledge 
about the importance of filling 
out the poisoning notifications in 
official systems.

100% 100% 100% 57.14% 14%

Absence of conclusive laboratory 
tests

0% 75% 0% 14.29% 5.26%

Symptomatology mistaken for other 
common pathologies in rural areas.

50% 75% 100% 14.29% 21.05%

Lack of training of professionals to 
identify cases of poisoning

100% 50% 50% 57.14% 21.05%

Absence of more refined analytical 
procedures

0% 25% 0% 14.29% 10.53%

Absence of adherence to the 
notification, due to the time 
spent filling out the form and the 
lack of feedback of the analyzed 
information with the relevant 
technical recommendations 

0% 50% 0% 42.86% 42.11%

Source: Tosetto, 201637.
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Table 4. Comparison of the performance of the health units in mild, moderate and severe acute poisoning cases.

Actions

Mild Acute 
Poisoning Cases

Moderate and Severe Acute 
Poisoning cases

Not 
performed

Eventually Always
Not 

performed
Eventually Always

Diagnosed according to the 
protocol

14% 57% 29% 0% 57% 43%

Characterizes the exposure and 
establishes the causal link

29% 57% 14% 0% 71% 29%

Notifies the health surveillance 0% 43% 57% 0% 29% 71%

Conducts consultation with 
information centers

43% 57% 0% 43% 43% 14%

Records the case and feeds the 
database

14% 29% 57% 14% 43% 43%

Source: Tosetto, 201637.

of professionals allocated to the hospital network 
did not undergo any training related to pesticides 
in the last year.

Regarding the moderate and severe acute poi-
sonings, possibly due to the greater severity of the 
impact on patients, the degree of underreporting 
significantly decreases and the perceived percent-
age of exposure characterization and surveillance 
notification increases. There have been several 
reports that patients are accompanied by family 
members and that they often bring the packaging 
of the pesticide that caused the poisoning. Com-
plementary exams are rarely requested in cases of 
identification of severe exposure, and the patient 
is immediately referred for hospitalization to un-
dergo clinical treatment. Only a few physicians 
reported performing acetylcholinesterase tests.

As for chronic poisoning, of which symptoms 
are more difficult to associate with pesticides, 
43% of the interviewed health professionals stat-
ed they are always able to characterize exposure 
to pesticides, whereas 14% never do. The noti-
fication and recording in the information and 
injury systems is done by 43% of professionals, 
while 14% never do. Establishing the causal nex-
us of symptoms in relation to pesticides, on the 
other hand, is only occasionally done by 57% of 
the professionals, but never by 28%. In chronic 
poisonings, the absence of clinical procedures 
and conclusive laboratory tests hinders the asso-
ciation with pesticide exposure.

This set of qualitative and quantitative data 
confirms the hypotheses established in several 
previous studies on pesticide poisoning under-
reporting, even those found in SINAN. The data 

bring light on key aspects to understand the dy-
namics of health systems in relation to the prob-
lem and allow the indication of new directions to 
address the issue.

Conclusions

The Brazilian agribusiness production system is 
based on the intensive and abusive use of pesti-
cides, which directly and indirectly impact the 
health system. On the other hand, public poli-
cies encourage the use of these substances, while 
disregarding their effects on health and the envi-
ronment. The study increased the knowledge on 
the issue of poisoning underreporting from the 
health professionals’ perspective and the notifi-
cation and information systems.

The outdated data of the SINITOX infor-
mation system and the identification of under-
reporting in the SINAN database confirmed the 
inconsistency of the data and the lack of commu-
nication between them, resulting in the conceal-
ment of the actual occurrence of pesticide poi-
soning. The lack of reliable data makes it difficult 
to create and implement public health policies. 
The study corroborates previous ones, conclud-
ing that information systems do not adequately 
correspond to the role of surveillance systems, 
and need to be rethought and reconfigured. The 
existence of underreporting was confirmed and 
possible causes related to the internal dynamics 
of the health system were raised. Health profes-
sionals identified situations of lack of adequate 
training to carry out the diagnosis, lack of time 
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due to other demands of the system, and/or lack 
of personnel. Hypotheses related to causes pre-
sented by several researchers were confirmed, 
such as: lack of trained professionals to recognize 
cases of poisoning, insufficient training carried 
out in the health system, which are aggravated 
by the turnover of health professionals, especially 
physicians, in municipalities7,28,33.

However, other causes were pointed out: 1) 
there are different perceptions of the problem 
at different levels of the health system, creating 
ambiguity in the diagnosis and referral of pri-
ority actions in relation to overcoming the un-
derreporting problems; 2) the diagnosis, conduct 
and treatment of pesticide poisoning cases are 
not part of the curriculum of many courses in 
the health area; 3) the capacity of health services 
in many municipalities, which does not meet the 
demand, causes work overload for professionals 
and favors pesticide poisoning underreporting; 
4) the population exposed to pesticides is not al-
ways identified when seeking care at the health 
unit, which hinders the correlation between 
health problems and pesticide use.

The study agrees with ABRASCO’s idea that 
it is necessary to strengthen and create spaces in 

the political and financial agenda of SUS for the 
structuring of surveillance, assistance and health 
promotion related to pesticides. Moreover, the 
intersectoral articulation and the adoption of 
Agroecology incentive policies are essential for 
the agricultural model to be changed1. Finally, 
suggestions from both respondents and authors, 
based the study, are presented, aiming to reduce 
pesticide poisoning underreporting: 1) review of 
protocols and information flows between health 
units and toxicological information systems, 
considering the feedback to the entire system of 
the released information and the measures tak-
en; 2) permanent training of health profession-
als on the diagnosis, notification and adequate 
treatment of pesticide poisoning, especially in 
agricultural regions; 3) establishment of a sim-
plified protocol for pesticide poisoning notifica-
tion, both for health system personnel and oth-
er people related to the activity; 4) carrying out 
specific awareness campaigns and actions, aimed 
at agricultural producers and the health system, 
considering agricultural cycles; 5) training of 
agricultural producers and pesticide trading per-
sonnel on the risks and good practices related to 
pesticide trading and use.

Collaborations

EE Tosetto: completed a Master’s Degree thesis in 
Agroecology and sustainable rural development, 
which provided the basis for the article. She con-
tributed with the research planning and field data 
collection, as well as data analysis, and the writ-
ing of the manuscript. AI Andrioli: study advisor, 
participated in the interpretation and analysis of 
the obtained data and in the writing of the man-
uscript. PI Christoffoli: co-advisor of the study, 
contributed with the study planning, guided the 
field data collection and part of the data analysis, 
and supported the data analysis and writing of 
the manuscript.



6046
To

se
tt

o 
 E

E
 e

t a
l.

References

1.	 Delgado GC. Do capital financeiro na agricultura à 
economia do agronegócio. Porto Alegre: EDUFRGS; 
2012.

2.	 Londres F. Agrotóxicos no Brasil: um guia para ação em 
defesa da vida. Rio de Janeiro: ASPTA - Assessoria e 
Serviços a Projetos em Agricultura Alternativa, 2011.

3.	 Porto MF, Soares WL. Modelo de desenvolvimen-
to, agrotóxicos e saúde: um panorama da realida-
de agrícola brasileira e propostas para uma agenda 
de pesquisa inovadora.  Rev Bras Saude Ocup 2012; 
37(125):17-50.

4.	 Rigotto RM, Aguiar ACP. Invisibilidade ou invisibiliza-
ção dos efeitos crônicos dos agrotóxicos à saúde? Desa-
fios à ciência e às políticas públicas. In: Observatório 
Internacional de Capacidades Humanas, Desenvolvi-
mento e Políticas Públicas: estudos e análises. Brasília: 
UnB/ObservaRH/Nesp, Fiocruz/Nethis; 2015.

5.	 Moreira JC, Peres F, Simões AC, Pignati WA, Dores 
EC, Vieira SN, Strüssmann C, Mott T. Contaminação 
de águas superficiais e de chuva por agrotóxicos em 
uma região do estado do Mato Grosso. Cien Saude 
Colet 2012; 17(6):1557-1568.  

6.	 Bombardi LM. Um atlas de nossa agricultura envene-
nada. 2015. [acessado: 2016 jul. 13]. [acessado 2020 
maio 28]. Disponível em:  http://outraspalavras.net/
brasil/um-atlas-de-nossa-agricultura-envenenada.

7.	 Peres F, Moreira JC, organizadores. É veneno ou é re-
médio? Agrotóxicos, saúde e ambiente uma introdução 
ao tema. Rio de Janeiro: Editora Fiocruz; 2003. 

8.	 Secretaria de Saúde do Estado do Paraná (SESA). Into-
xicações Agudas Por Agrotóxicos. Atendimento Inicial 
do Paciente Intoxicado; 2018. [acessado 2020 maio 
1]. Disponível em:  https://www.saude.pr.gov.br/sites/
default/arquivos_restritos/files/documento/2020-04/
intoxicacoesagudasagrotoxicos2018.pdf                                                                                               

9.	 International Agency for Research on Cancer (IARC). 
Some Organophosphate Insecticides and Herbicides. 
IARC Monographs on the Evaluation of Carcinogenic 
Risks to Humans. Vol 112. Lyon: IARC; 2015. [cited 
2020 maio 5]. Available from: https://publications.
iarc.fr/549. 

10.	 Instituto Brasileiro de Geografia e Estatística (IBGE). 
Censo agropecuário: resultados definitivos 2017. Rio de 
Janeiro: IBGE; 2019

11.	 Sistema de Monitoramento do Comércio e Uso de 
Agrotóxicos do Paraná (Siagro). Secretaria de Estado 
da Agricultura e do Abastecimento (Seab). Consumo 
de agrotóxicos por município. 2018. UFPR, Portal Saú-
de. [acessado 2020 maio 1].  Disponível: http://www.
saude.ufpr.br/portal/observatorio/wp-content/uplo-
ads/sites/12/2015/11/SIAGRO_Com%C3%A9rcio_
Uso_agrot%C3%B3xicos_Paran%C3%A1_2013_ 
2018-1.pdf. 

12.	 Brasil. Companhia Nacional de Abastecimento (Co-
nab). Acompanhamento da Safra Brasileira de Grãos. 
Vol. 5, Safra  2017/2018, n. 12. Setembro/2018. [aces-
sado 2019 nov 14].  Disponível em: https://www.co-
nab.gov.br/info-agro/safras/graos/boletim-da-safra-
de-graos.

13.	 Presa RB, Christoffoli PI. Crédito rural cooperativo e 
desenvolvimento local. Estudo de caso no município 
de Laranjeiras do Sul (PR). In: Gomes IA. A Geografia 
na contemporaneidade. Ponta Grossa: Atena; 2018.

14.	 Sistema de Comércio e Uso de Agrotóxicos no Estado 
do Paraná (Siagro). Volume de Agrotóxicos Comerciali-
zados - 2013 a 2018. [acessado 2019 nov 19]. Disponí-
vel em: http://www.adapar.pr.gov.br/. 

15.	  Martins GF. Relatório: Vigilância em saúde de po-
pulações exposta a agrotóxicos no Estado do Paraná. 
Brasília: Ministério da Saúde; 2015. [acessado 2019 
nov 5]. Disponível: http://www.saude.gov.br/images/
pdf/2015/julho/08/Relatorio-Paran--.pdf.

16.	  Tavella LB, Silva IN, Fontes LO, Dias JRM, Silva MIL. 
Uso de agrotóxicos na agricultura e suas consequên-
cias toxicológicas e ambientais. Agropecuária Científi-
ca no Semi Árido 2011; 7(2):6-12.

17.	 Neves PDM, Bellini M. Intoxicações por agrotóxicos 
na mesorregião norte central paranaense, Brasil – 
2002 a 2011. Cien Saude Colet 2013; 18(11):31-55.

18.	 Machado MB. Associação entre exposição a agrotóxi-
cos, depressão e desesperança na população do muni-
cípio de Anahy/PR [dissertação]. Cascavel: Universi-
dade Estadual do Oeste do Paraná; 2018.

19.	 Brasil. Ministério da Saúde (MS). Secretaria de Aten-
ção à Saúde. Protocolo de atenção à saúde dos traba-
lhadores expostos a agrotóxicos. Brasília: MS; 2006. 
[acessado: 2014 mai. 08]. Disponível em: http://
bvsms.saude.gov.br/bvs/publicacoes/protocolo_aten-
cao_saude_trab_exp_agrotoxicos.pdf.

20.	  Silva JM, Silva EM, Faria HP, Pinheiro TMM. Agro-
tóxico e trabalho: uma combinação perigosa para a 
saúde do trabalhador rural. Cien Saude Colet 2005; 
10(4):891-903. 

21.	 Faria NMX, Fassa AG, Facchini LA. Intoxicação por 
agrotóxicos no Brasil: os sistemas oficiais de informa-
ção e desafios para realização de estudos epidemioló-
gicos. Cien Saude Colet 2007; 12(1):25-38.

22.	 Rebello FM, Caldas ED, Heliodoro VO, Rebello RM. 
Intoxicação por agrotóxicos no Distrito Federal, Bra-
sil, de 2004 a 2007: análise da notificação ao Centro 
de Informação e Assistência Toxicológica. Cien Saude 
Colet 2011; 16(8):3493-3502.

23.	 Brasil. Agência Nacional de Vigilância Sanitária (An-
visa). Critérios para a classificação Toxicológica. [aces-
sado 2016 abr 25]. Disponível em: http://goo.gl/6Ce-
8VY.

24.	 Brasil. Ministério da Saúde (MS). Portaria no 204, 
de 17 de fevereiro de 2016. Brasília: MS; 2016. 
[acessado 2020 maio 11]. Disponível em: https://
bvsms.saude.gov.br/bvs/saudelegis/gm/2016/
prt0204_17_02_2016.html 

25.	 Fundação Oswaldo Cruz (Fiocruz). Sistema Nacio-
nal de Informações Tóxico Farmacológicas - SINITOX. 
[acessado 2019 nov 5]. Disponível em: https://sinitox.
icict.fiocruz.br/.

26.	 Bochner R. Sistema Nacional Informações Tóxico 
Farmacológicas - SINITOX e as intoxicações huma-
nas por agrotóxicos no Brasil. Cien Saude Colet 2007; 
12(1):73-89. 

27.	 Organização Pan Americana da Saúde (OPAS). Manu-
al de Vigilância de Saúde da População Exposta a Agro-
tóxicos. 1996. [acessado 2016 abr 7]. Disponível em: 
https://www.paho.org/bra/index.php?option=com 
_docman&view=document&category_slug=saude 
-e-ambiente-707&alias=301-manual-vigilancia-da- 
saude-populacoes-expostas-a-agrotoxicos-1&Itemid 
=965.

https://publications.iarc.fr/549
https://publications.iarc.fr/549


6047
C

iên
cia &

 Saú
de C

oletiva, 26(12):6037-6047, 2021

28.	 Secretaria de Saúde do Estado do Paraná (SESA). 
Plano Diretor de regionalização: hierarquização e re-
gionalização da assistência à saúde, no estado do Pa-
raná. São Paulo: SESA; 2013. [acessado 2014 dez 18]. 
Disponível em: http://www.saude.pr.gov.br/arquivos/
File/PDR_atualizado__Edson.pdf.

29.	 Peres F, Silva JJO, Della-Rosa HV Lucca SR. Desafios 
ao estudo da contaminação humana e ambiental por 
agrotóxicos. Cien Saude Colet 2005; 10 (Supl.):27-37.

30.	 Dias MDA, Bertolini GCS, Pimenta AL. Saúde do 
trabalhador na atenção básica: Análise a partir de 
uma experiência municipal. Trab Educ Saude 2011; 
9(1):137-148.

31.	 Menck VF, Serafim MP, Oliveira JM. (2019). Intoxica-
ção do(a) trabalhador(a) rural por agrotóxicos: (sub)
notificação e (in)visibilidade nas políticas públicas de 
2001 a 2015. Segurança Alimentar e Nutricional 2019; 
26:e019001. 

32.	 Pigou AC, Ramos FS. La Economia Del Bienestar. Edi-
tora Madrid: M. Aguilar; 1946.

33.	 Veigas APB, Carmo RF, Luz ZMP. Fatores que influen-
ciam o acesso aos serviços de saúde na visão de profis-
sionais e usuários de uma unidade básica de referên-
cia. Saude Soc 2015; 4(1):100 -112.

34.	 Carneiro FF, Pignati W, Rigotto RM, Augusto LGS, Ri-
zzolo A, Faria NM, Alexandre VP, Friedrich K, Mello 
MSC. Um alerta sobre os impactos dos agrotóxicos na 
saúde. Dossiê Abrasco. Parte 1. Agrotóxicos, Seguran-
ça Alimentar e Nutricional e Saúde. Rio de Janeiro: 
ABRASCO; 2012. 

35.	 Sistema de Informação de Agravos de Notificação (Si-
nan). [acessado 2020 jun 20]. Disponível em: sinanht-
tps://portalsinan.saude.gov.br/

36.	 Brasil. Ministério da Saúde (MS). SIHSUS. Sistema 
de Informação Sobre Mortalidade (SIM). [acessado 
2016 abr 16]. Disponível em: http://svs.aids.gov.br/
cgiae/sim/.

37.	 Tosetto EE. Identificação das causas das subnotificações 
das intoxicações da população exposta a agrotóxicos: es-
tudo de caso de Laranjeiras do Sul – PR [dissertação]. 
Laranjeiras do Sul: Universidade Federal da Fronteira 
Sul; 2016. 

Article submitted 23/06/2020
Approved 26/07/2021
Final version submitted 28/07/2021

Chief editors: Romeu Gomes, Antônio Augusto Moura da 
Silva

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC

http://svs.aids.gov.br/cgiae/sim/
http://svs.aids.gov.br/cgiae/sim/



