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health, pesticides, and agroecology. 

 

The English translation aims to inform international audiences about 

the contamination and health conditions of residents of three 

municipalities in the Juruena River Basin in the state of Mato Grosso, 

Brazil. The locale is one of the world’s largest planters of agricultural 

commodities and pesticide users in volume. 
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ABSTRACT  

This study analyzed the sociodemographic profile and health conditions of the population living in Mato 

Grosso municipalities between 2016 and 2017. It is a quali-quantitative study on the population and self-

reported health conditions. Adult residents were interviewed with a 172-question structured questionnaire over 

family and individual information. A total of 1,379 valid questionnaires were answered, covering 4,778 

individuals. Most reported living in urban areas less than one km from plantations (98%), having low 

schooling (43%), an average income below three minimum wages (68%), and using agrochemicals for 

domestic use (71.8%). The most commonly cited morbidities were: respiratory problems, acute poisoning, 

psychological disorders, kidney diseases, and cancers. Underreporting of pesticide poisoning was identified in 

one in 77 cases in Campo Novo do Parecis and one in  20 cases in Campos de Júlio; 100% of the cases were 

underreported in Sapezal. Associations were found between sociodemographic variables and pesticide 

exposure and reported morbidities, considering the p-value=0.05 and a significance level of 95%. The 

increasing use of pesticides associated with political and economic scenarios that favored agribusiness interests 

demonstrated the need to develop public health surveillance strategies, underscoring the negative impacts of 

this production model on human and environmental health. 
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Introduction 

Brazil allocates around 76% of its planted area 

to soybean, corn, sugarcane, and cotton for 

export.1,2 Between 2010 and 2016, there was an 

annual percentage change of 4% in the planted 

area in the country and 5% in the consumption 

of pesticides. About 16.4% of the pesticides are 

highly and extremely hazardous to the 

environment.3,4 Tax-exemption incentives for 

exporting primary goods, using transgenic 

grains, weakening environmental laws, and 

precarious control and inspection bodies 

exemplify how politics and the economy have 

helped Brazil use approximately one-fifth of all 

pesticides produced worldwide.2 

Mato Grosso is the leading producer of soy, 

corn, cotton, sunflower, and cattle among all 

Brazilian states.5,6 Those four commodities 

corresponded to 97% of the state’s agricultural 

area in the 2017/2018 crop. Consequently, more 

than 222 million liters of pesticides were 

estimated to have been used on those plantations, 

the largest consumption in the country.1 Campo 

Novo do Parecis, Campos de Júlio, and Sapezal7 

– municipalities among Brazil’s highest 

pesticide use – use about 98% of their territory 

to produce commodities, averaging 15 to 20 

liters of pesticides per hectare.8 Each of these 

three municipalities used more pesticides than 

Ceará, Rondônia, Pará, and 12 other Brazilian 

states.1 

Environmental damage and adverse effects on 

human health resulting from pesticide exposure 

are widely recognized in the scientific 

literature.9,10 Therefore, investigating and 

discussing the impacts of pesticides on the 

environment and the health of workers and the 

populations of agricultural municipalities is 

fundamental, constituting one of the 

mechanisms for Public Health Surveillance 

(PHS). 

The PHS is based on Law No. 8080/1990 and 

Law No. 8142/1990, which provide for 

community participation in managing the 

Brazilian Unified Health System (Sistema Único 

de Saúde – SUS), allowing the public more 

effective participation in health practices, from 

the planning, management, control, and 

evaluation of the popular and social opinion of 

health practices in the territory to aid in a socio-

historical transformation to meet the needs of the 

public that must be answered in an intersectoral 

manner with government management. 

Brazil has one of the world’s best Health 

Information Systems (HIS), capable of recording 

injuries and diseases in the national territory. 

However, when it comes to injuries triggered by 

pesticide exposure, the magnitude of their 

impact on health is not apparent, as acute 

poisonings are underreported, and the causal 

nexus of chronic poisoning is difficult to 

establish. Those records are essential to 

subsidize potential intersectoral policies.9 

When faced with this challenge, 

epidemiological studies of morbidity surveys are 

a viable alternative, used when existing 

information is insufficient due to underreporting, 

registration errors, and (above all) exogenous 

pesticide poisoning. The survey allowed for 

population-based information on public health 

conditions and risk and exposure factors. It is a 

confidential instrument the affected person used 

to report their morbidity within a specific period, 

not requiring clinical evaluation.11-15 

This study is justified by the novelty of 

completing a morbidity survey on pesticide 

exposure in the populations of a few 

municipalities in Mato Grosso. It emerged from 

the hypothesis that the data collected by the 
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health systems and other sources have 

limitations for expressing the health status of 

these territories. 

The objective was to analyze the resident 

population’s socioeconomic and demographic 

profiles, health conditions, and pesticide 

exposure and compare them to official municipal 

data on Campo Novo do Parecis, Campos de 

Júlio, and Sapezal from 2016 to 2017 to help 

improve PHS actions. 

 

Material and methods 

This is a quali-quantitative, cross-sectional, 

population-based study of the municipalities of 

Campos de Júlio, Campo Novo do Parecis, and 

Sapezal between 2016 and 2017, which are part 

of the research ‘Evaluation of occupational, 

environmental, and food contamination by 

pesticides in the Juruena Basin – Mato Grosso’ 

from the Center for Environmental Studies and 

Occupational Health (NEAST), done at the 

Institute of Collective Health of the Federal 

University of Mato Grosso (ISC/UFMT) in 

partnership with the Mato Grosso State Public 

Ministry of Labor (MPT-MT)1. 

The study site comprises the municipalities of 

the Mato Grosso Cerrado in the western region 

of the state, comprising the watershed of the 

Juruena, Tapajós, and Amazonas Rivers. (Figure 

1). The 2010 Census recorded populations of 

5,154 in Campos de Júlio, 27,577 in Campo 

Novo do Parecis, and 18,094 in Sapezal, totaling 

50,825 inhabitants.16 

 

 

 

Figure 1. Location of the studied municipalities in the Juruena River basin: (a) Campos de Júlio, (b) Sapezal, and (c) Campo 

Novo do Parecis, Mato Grosso, Brazil 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Elaborated by author. 
 

 

 

 

 

 
1 Translator’s note: Original research name in 
Portuguese—(Avaliação da contaminação 
ocupacional, ambiental e em alimentos por 
agrotóxicos na Bacia do Juruena – MT)   
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Saúde do Trabalho  
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A population formula was developed as a 

participatory research instrument to reveal the 

magnitude of pesticide exposure morbidities. 

The team of interviewers initially consisted of 

community health agents (agente comunitário de 

saúde or ACS, in Portuguese), endemic agents 

(agentes de endemias or AE, in Portuguese) from 

the sampled municipalities. However, not all 

municipalities were keen on their health agents 

collecting data as interviewers. Thus, the 

interviews were conducted by students from the 

collective health, medicine, and graduate degree 

courses in collective health at UFMT. The 

interviewers participated in training workshops 

on the topic before using the questionnaire. 

It contained 172 questions in two analysis 

modules: per family (yes/no), per individual in 

the families (yes/no), and how many times it 

occurred in specific cases. The variables were: 

demographic (gender, age, and household 

zoning), socioeconomic (education, family 

income, occupation, source of water supply), 

aspects related to pesticides (distance from the 

house to the farm and to the place of storage or 

distribution, use in the home and garden, direct 

contact at work), and health conditions (13 

reported morbidities: hypertension, diabetes, 

cancer, malformations, kidney disease, 

miscarriage, respiratory diseases, neurological 

diseases, psychological disorders, suicide, 

suicide attempt, acute poisoning, and low 

weight). 

Before establishing the final version, a pre-

test was run in an urban and rural area of two 

Family Health Units in a nearby municipality, 

Diamantino (MT), which has similarities in the 

agricultural production profile. 

A probabilistic random sampling was 

designed so the data would represent the relevant 

characteristics of each municipality, using a 95% 

confidence interval, a sampling error of 5%, and 

a prevalence of 50%, per the number of 

households from the 2010-2016 Census. 

Stratified sampling was carried out for each 

municipality by census sector and gender ratio. 

The questionnaire was used at every third house 

on each sampled street. 

All adult residents, guardians, or heads of 

households in each randomly selected household 

were interviewed, and they answered the form 

for all family members. The inclusion criterion 

for the study was the consent of all adults to 

participate in the research. Anyone who lost the 

form or refused was excluded. 

The blind questionnaire was prepared, the 

data obtained were double-entered, and the 

variables were validated in the Epi Info™ 7 

software (Centers for Disease Control and 

Prevention, Atlanta, United States). Descriptive 

analyses, tables, and graphs were generated 

using Microsoft® Excel® 2010 software. The 

Chi-square association analysis was performed 

using the Stata® 14 statistician software. 

The Research Ethics Committee of the 

Hospital Universitário Júlio Müller approved the 

study under Opinion No. 2092601 of February 

11, 2015, and the recommendations of 

Resolution No. 466/2012 were respected. 

Results 

A total of 1,378 questionnaires were answered, 

corresponding to the families interviewed: 630 

in Campos de Júlio, 415 in Campo Novo do 

Parecis, and 333 in Sapezal, covering 4,751 

individuals (1,998 from Campos de Júlio, 1,552 

from Campo Novo do Parecis, and 1,201 from 

Sapezal). The results were presented according 

to the group of variables. 

Sociodemographic information 

Demographic information showed that more 

than 91% of the families interviewed lived in the 

urban area of these municipalities. Of these, 

1,212 families’ (87.9%) water was supplied from 

the municipal public network, 160 families 
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(11.6%) used artesian wells, non-artesian wells, 

and others. That information can be seen in 

Table 1. 
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Table 1. Socioeconomic and demographic information per family and individuals residing in the municipalities of Campos de Júlio, Campo Novo do 

Parecis, and Sapezal (2016 and 2017) 

 Campos de Júlio Campo Novo do Parecis Sapezal Total 

 Families Individuals Families Individuals Families Individuals  

 n = 631

  
n = 1,998 n = 415

  
n = 1,552 n = 333

  
n = 1,201  

 n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)  

Gender     

Female 966 (48.3%) 754 (48.6%) 582 (48.5%) 2,302 (48.0%) 

Male 940 (47.0%) 746 (48.1%) 618 (51.5%) 2,304 (48.5%) 

Left blank 92 (4.6%) 52 (3.4%) 1 (0.1%) 145 (3.1%) 

Age group     

<9 years 320 (16.0%) 232 (14.9%) 205 (17.1%) 757 (15.9%) 
 
10 to 19 years 279 (14.0%) 235 (15.1%) 179 (14.9%) 693 (14.6%) 

20 to 49 years 828 (41.4%) 576 (37.1%) 543 (45.2%) 1,947 (41.0%) 

50 to 69 years 278 (13.9%) 179 (11.5%) 134 (11.2%) 591 (12.4%) 

>70 years 46 (2.3%) 45 (2.9%) 17 (1.4%) 108 (2.3%) 

Left blank 247 (12.4%) 285 (18.4%) 123 (10.2%) 655 (13.8%) 

Education     

Illiterate 37 (1.9%) 46 (3.0%) 41 (3.4%) 124 (2.6%) 

Didn't finish elementary school 807 (40.4%) 691 (44.5%) 562 (46.8%) 2,060 (43.4%) 

Finished middle school 124 (6.2%) 120 (7.7%) 80 (6.7%) 324 (6.8%) 

Didn't finish high school 261 (13.1%) 162 (10.4%) 140 (11.7%) 563 (11.9%) 

Graduated high school 347 (17.4%) 250 (16.1%) 217 (18.1%) 814 (17.1%) 

Didn't finish/still in college 73 (3.7%) 76 (4.9%) 46 (3.8%) 195 (4.1%) 

Graduated college 168 (8.4%) 90 (5.8%) 59 (4.9%) 317 (6.7%) 

Left blank 181 (9.1%) 117 (7.5%) 56 (4.7%) 354 (7.5%) 

Family income (BRL)     

<1 thousand 174 (27.6%) 57 (13.7%) 41 (12.3%) 272 (19.7%) 

1 to 3 thousand 236 (37.4%) 245 (59.0%) 185 (55.6%) 666 (48.3%) 

3 to 5 thousand 67 (10.6%) 79 (19.0%) 76 (22.8%) 222 (16.1%) 

5 to 15 thousand 31 (4.9%) 21 (5.1%) 23 (6.9%) 75 (5.4%) 

>15 thousand 4 (0.6%) 4 (1.0%) 0 8 (0.6%) 

Left blank 119 (18.9%) 9 (2.2%) 8 (2.4%) 136 (9.9%) 

Residential zone     

Urban 600 (95.1%) 378 (91.1%) 298 (89.5%) 1,276 (92.5%) 

Rural 31 (4.9%) 32 (7.7%) 35 (10.5%) 98 (7.1%) 

Left blank - 5 (1.2%) - 5 (0.4%) 

Water supply     

Public network 582 (92.2%) 352 (84.4%) 278 (83.5%) 1,212 (87.9%) 

Wells and streams 47 (7.4%) 60 (14.5%) 53 (15.9%) 160 (11.6%) 

Left blank 2 (0.3%) 3 (0.7%) 2 (0.6%) 7 (0.5%) 

Source: Elaborated by author.       
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The individuals showed an equal gender information 

distribution pattern with 48.2% for both genders. The 

socioeconomic variables showed that the 20-to-49 age group 

was the largest, above 41% of the individuals among the 

municipalities, indicating an economically active population. 

The under-nine population was the second largest with 16%. 

The individual education levels indicated that 44% did 

not finish elementary school, 17% completed high school, 

and 2.7% were illiterate. Half of the families (50.6%) lived 

with a monthly income from BRL 1,000 to BRL 3,000. Most 

respondents reported an average household income of up to 

three times the minimum wage. 

For occupations (Table 2), on average, 37.1% of the 

interviewees fell into an excluded class; 13.1% were 

classified as equipment operators, machine operators, and 

assemblers. Machine operators predominated with 57% of 

individuals; drivers were at 23.3%, and 16% of them were 

truck drivers. Operators, mechanics, and other artisans 

covered 9.3% of the individuals, and the mechanics’ 

occupation was highlighted in this class with 31% of 

individuals. Farmers and agricultural workers made up 

5.8% of the individuals, with the occupation of farmer and 

farmhand predominating in 56.8% of the individuals in this 

class, and 14.3% reported being pesticide dispensers and 

applicators (agricultural applicator).  

Table 2. Occupation classifications of respondents over 18 years old in Campos de Júlio, Campo Novo do Parecis, and Sapezal - (MT, 2016 to 2017) 

Brazil’s National 

Code of Economic Activity (Código Nacional de Atividade 

Econômica –  CNAE) Occupation 

Campos de Júlio Campo Novo do Parecis Sapezal Three-City Average 

Individuals  

n = 1,124  

n (%) 

Individuals  

n = 815  

n (%) 

Individuals  

n = 699  

n (%) (%) 

Excluded Classification 415 (36.9%) 288 (35.3%) 273 (39.1%) 37.1% 

Unemployed 41 (3.6%) 48 (5.9%) 41 (5.9%) 5.1% 

Equipment operators, machine operators, and assemblers 142 (12.6%) 112 (13.7%) 91 (13.0%) 13.1% 

Truck driver 14 (9.9%) 19 (17.0%) 19 (20.9%) 16% 

Driver 44 (31.0%) 24 (21.4%) 16 (17.6%) 23.3% 

Agricultural machinery operator 78 (54.9%) 62 (55.4%) 55 (60.4%) 56.9% 

Others 6 (4.2%) 7 (6.3%) 1 (1.1%) 3.8% 

Service providers and Shop Salespersons and Demonstrators 136 (12.1%) 126 (15.5%) 56 (8.0%) 11.8% 

Operators, mechanics, and other craftsmen 92 (8.2%) 70 (8.6%) 78 (11.2%) 9.3% 

Mechanic 27 (29.3%) 22 (31.4%) 25 (32.1%) 31% 

Others 65 (70.7%) 48 (68.8%) 53 (67.9%) 69% 

Retired 66 (5.9%) 52 (6.4%) 31 (4.4%) 5.5% 

Farmers and agricultural workers 75 (6.7%) 40 (4.9%) 41 (5.9%) 5.8% 

Farmer and farmhand 48 (64.0%) 28 (70.0%) 15 (36.6%) 56.8% 

Pesticides dispenser and applicator 10 (13.3%) 5 (12.5%) 7 (17.1%) 14.3% 

Others 17 (22.7%) 7 (17.5%) 19 (46.3%) 28.8% 

Mid-level technicians and professionals 41 (3.6%) 16 (2.0%) 16 (2.3%) 2.6% 

Scientific and intellectual professionals 56 (5.0%) 25 (3.1%) 24 (3.4%) 3.8% 

Others (Office workers, armed forces, executive and legislative 

branches, and other answers) 

60 (5.3%) 38 (4.7%) 48 (6.9%) 5.6% 

Source: Elaborated by author.     

  



52 Pignati WA, Soares MR, Lara SS, Lima FANS, Fava NR, Barbosa JR, Corrêa MLM 

SAÚDE DEBATE | RIO DE JANEIRO, V. 46, N. ESPECIAL 2. P. 45-61, JUN 2022 

 

 

Information on lifestyle habits and pesticide 
exposure  

Pesticide exposure (Table 3), indirectly evaluated by the 

variable length of residence in the city, showed that, on 

average, 27% of individuals had resided there from one to five 

years; 26% from 11 to 20 years; and 19% from six to ten 

years. 

In Campos de Júlio, 27% of the families lived less than 

300 meters away from the plantation; 26%, more than one 

kilometer; 24%, between 300 meters to one kilometer. In 

Campo Novo do Parecis, 31% of the families lived more than 

one kilometer from the plantation, 25% lived less than 90 

meters, and 25% between 300 meters to one kilometer. In 

Sapezal, half of the families (50%) lived more than one 

kilometer from the plantation. 

For distance from the house to pesticide dealers, 40% of 

the households in Campos de Júlio, 63% in Campo Novo do 

Parecis, and 72% in Sapezal were located more than one 

kilometer away. 
 

Table 3. Variables of pesticide exposure and lifestyle habits reported by family and individuals from the municipalities of Campos de Júlio, Campo Novo 

do Parecis, and Sapezal (MT, 2016 to 2017) 

 

Campos de Júlio Campo Novo do Parecis Sapezal 

Families  

n = 631  

n (%) 

Individuals  

n = 1,998  

n (%) 

Families 

n = 415 

n (%) 

Individuals  

n = 1,552  

n (%) 

Families  

n = 333  

n (%) 

Individuals  

n = 1,201  

n (%) Total 

Time residing in the city        

< 1 year  165 (8.3%)  120 (7.7%)  148 (12.3%) 433 (9.1%) 

1 to 5 years  567 (28.4%)  403 (26.0%)  310 (25.8%) 1,280 (26.9%) 

6 to 10 years  333 (16.7%)  268 (17.3%)  270 (22.5%) 871 (18.3%) 

11 to 20 years  449 (22.5%)  427 (27.5%)  327 (27.2%) 1,203 (25.3%) 

21 to 50 years  179 (9.0%)  175 (11.3%)  84 (7.0%) 438 (9.2%) 

Left blank  305 (15.3%)  159 (10.2%)  62 (5.2%) 526 (11.1%) 

Distance between home and 

plantation 
       

<90 m 170 (26.9%)  107 (25.8%)  32 (9.6%)  309 (22.4%) 

90 to 300 m 124 (19.7%)  68 (16.4%)  46 (13.8%)  238 (17.3%) 

300 m 1 km 151 (23.9%)  104 (25.1%)  88 (26.4%)  343 (24.9%) 

>1 km 163 (25.8%)  128 (30.8%)  163 (48.9%)  454 (32.9%) 

Left blank 23 (3.6%)  8 (1.9%)  4 (1.2%)  35 (2.5%) 

Distance between home and pesticide dealers      

<90 m 94 (14.9%)  32 (7.7%)  12 (3.6%)  138 (10.0%) 

90 to 300 m 73 (11.6%)  23 (5.5%)  33 (9.9%)  129 (9.4%) 

300 m 1 km 162 (25.7%)  79 (19.0%)  39 (11.7%)  280 (20.3%) 

>1 km 253 (40.1%)  263 (63.4%)  239 (71.8%)  755 (54.7%) 

Left blank 49 (7.8%)  18 (4.3%)  10 (3.0%)  77 (5.6%) 

Distance between the house and collection warehouses for empty pesticide containers    

<90 m 59 (9.4%)  16 (3.9%)  4 (1.2%)  79 (5.7%) 

90 to 300 m 27 (4.3%)  7 (1.7%)  14 (4.2%)  48 (3.5%) 

300 m 1 km 68 (10.8%)  19 (4.6%)  15 (4.5%)  102 (7.4%) 

>1 km 436 (69.1%)  345 (83.1%)  288 (86.5%)  1,069 (77.5%) 

Left blank 41 (6.5%)  28 (6.7%)  12 (3.6%)  81 (5.9%)   
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Table 3. (cont’d) 

 Campos de Júlio Campo Novo do Parecis  Sapezal  

Families Individuals Families Individuals Families Individuals  

n = 631 n = 1,998 n = 415 n = 1,552 n = 333 n = 1,201  

n (%) n (%) n (%) n (%) n (%) n (%) Total 

Use pesticides at home       

Yes

  
473 (75.0%)  288 (69.4%)  229 (68.8%)  990 (71.8%) 

No

  
156 (24.7%)  127 (30.6%)  102 (30.6%)  385 (27.9%) 

Left blank

  
2 (0.3%)    2 (0.6%)  4 (0.3%) 

Has contact with pesticides       

Yes 393 (19.7%)  385 (24.8%)  315 (26.2%) 1,093 (23.0%) 

No 1,514 (75.8%)  1,134 (73.1%)  865 (72.0%) 3,513 (73.9%) 

Left blank 91 (4.6%)  33 (2.1%)  21 (1.7%) 145 (3.1%) 

Which activity puts you in contact with pesticides?      

At home, in the garden and/or 

backyard
  

158 (7.9%)  169 (10.9%)  147 (12.2%) 474 (10.0%)  

Job 191 (9.6%)  162 (10.4%)  145 (12.1%) 498 (10.5%) 

Left blank 135 (6.8%)  54 (3.5%)  23 (1.9%) 212 (4.5%) 

No direct contact  1,514 (75.8%)  1,134 (73.1%)  865 (72.0%) 3,513 (73.9%)  

Source: Elaborated by author. 
 

Seventy-one point eight percent (71.8%) of the families 

said they used pesticides at home, the interviewees’ main 

form of direct contact, followed by the ‘contact at work’ 

category. Insect and weed control in vegetable gardens and 

gardening were among the most cited uses. The most used 

products were: ‘Barragem’ (Pyrethrin); ‘Mata Mato’ 

‘(Substituted Glycine); ‘Baygon’ (Organophosphate), ‘K-

Otrine’ (Pyrethroid). 

Health conditions mentioned 

Of the 4,751 individuals interviewed, 60.4% reported 

morbidities, with 524 (11%) cases of respiratory disease 

(bronchitis, asthma, allergic rhinitis, sinusitis, and difficulty 

breathing); 504 (10.6%) reported hypertension; 421 (8.9%) 

acute pesticide poisoning (inhalation and ocular routes the 

most cited, predominantly occurring in the workplace). 

Among the 335 (7.1%) psychological disorders, the most 

cited were anxiety, depression, bipolarity, hyperactivity, 

schizophrenia, and autism; 289 (6.1%) cases of kidney 

problems (kidney stone, kidney cyst, pyelonephritis, kidney 

failure); 63 (1.3%) cases of neoplasms (breast, thyroid, skin, 

mouth, pharynx, prostate, bone, uterus, brain, leukemia, and 

lymphomas), and 30 (0.6%) cases of malformations 

(gastroschisis, tongue-tie, malformation of the foot bone, 

anotia, and heart murmur). There were also 38 (0.8%) cases 

of attempted suicide and 15 (0.2%) cases of suicide. 

The exogenous pesticide poisoning rate was calculated by 

comparing the data from this study and exogenous pesticide 

poisoning data from Brazil’s Notifiable Diseases Information 

System (Sistema de Informação de Agravos de Notificação – 

SINAN). A rate of 886 cases per 10,000 inhabitants was 

observed for self-reported information and sample 

population. The rate was 34 cases per 10,000 inhabitants 

when calculating the same information with official SINAN 

data. By calculating the ratio, we can infer that the 

underreported pesticide-poisoning rate in the cities studied 

was one reported case for every 26 underreported cases. 
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When broken down by municipality, it was observed that 

Campos de Júlio had a ratio of one reported case to 20 

underreported, Campo Novo do Parecis had one to every 77 

underreported cases, and 100% of the cases in Sapezal were 

underreported. There were zero registered cases of exogenous 

pesticide poisoning for three in Sapezal; the interviewees 

reported 115 cases. 

Association of sociodemographic variables 
and self-reported morbidities 

When compared with distance, living between 90 and 300 

meters from the plantation was associated with a prevalence 

of 32.8% (p=0.001) of respiratory problems, 33.4% 

(p=0.001) of acute poisonings, 23.9% (p=0.001) of 

psychological problems, 9.6% (p=0.001) of cancer 

prevalence, 3.8% (p=0.040) of neurological problems, 

3.6% (p=0.001) of prevalence of fetal malformation, and 

1.3% (p=0.006) for suicide (Table 4). 

Most of the interviewees mentioned living in urban 

areas. However, 98% of respondents reported living less 

than 500 meters from the plantations, of which 22.4% lived 

between 10 and 90 meters, and 17.3% lived between 90 and 

300 meters. 

 

Table 4. Prevalence ratio by the chi-square test of sociodemographic variables and reported morbidity, Campo Novo do Parecis, Campos de Júlio, Sapezal 
(MT, 2016 to 2017) 

 

Self-Reported Morbidity 

Respiratory 
Acute 

Poisoning Psychological Kidney Miscarriage Low weight Cancer Suicide Malformation Neurological 

% p-value % p-value % p-value % p-value % p-value % p-value % p-value % p-value % p-value % p-value 

Distance from the 
plantation 

                    

<10 to 90 m 27.1 0.001 23.7 0.001 17.5 0.001 15 0.001 5.4 0.556 9.8 0.001 6.1 0.001 0.9 0.006 1.3 0.001 1.4 0.040 

90 to 300 m 32.8  33.4  23.9  22.2  4.8  10.4  9.6  1.2  3.6  3.8  

300 m to >1 km 28.2  19.9  21.7  22.3  5.1  13.2  7.1  1.3  3.2  2.2  

Zone                     

Urban 28.7 0.554 22.3 0.001 20.8 0.001 20.8 0.014 5.2 0.751 12.6 0.005 7.5 0.017 1.2 0.129 2.8 0.192 2.2 0.131 

Rural 27.2  32.2  20.9  15  4.7  7.3  3.5  0  4.1  0.9  

Family income 
(BRL) 

                    

≤3 thousand 70.6 0.002 22.1 0.002 18.9 0.001 18.6 0.001 5.4 0.380 11.5 0.001 6.9 0.283 1.4 0.250 2.8 0.102 2.6 0.001 

3 to 5 thousand 20.8  25.1  27.2  21.4  4.1  12.4  7.1  1.2  3.7  0.7  

5 to >15 thousand 8  28.7  32.5  35.7  4.9  21  9.3  0  1.8  5.1  

>15 thousand 0.6  0  9  18.1  0  0  0  0  9  0  

Use pesticides at 
home. 

                    

Yes 29.6 0.061 24.5 0.001 23.4 0.001 23.5 0.000 5.6 0.008 11.9 0.604 7.6 0.212 1.5 0.002 2.9 0.416 2.8 0.001 

No 26.8  18.9  14.7  12.7  4  12.7  6.2  0.3  2.3  0.8  

Residential water                     

Public network 88.4 0.032 22.6 0.01 20.8 0.069 20.2 0.069 5.2 0.616 12.5 0.074 7.7 0.001 1.3 0.125 3.2 0.025 2.2 0.85 

Artesian well 11.1  27.5  22.4  21.6  4.1  9  1.5  0  0.7  2.7  

Non-artesian well 0  15.8  21  21.5  5.2  15.8  21  0  0  0  

Streams 0.1  0  0  0  14.2  0  0  0  0  0    
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Table 4. (cont’d) 

 
Self-Reported Morbidity 

Respiratory 

Acute 

Poisoning Psychological Kidney Miscarriage Low weight Cancer Suicide Malformation Neurological 

% p-value % p-value % p-value % p-value % p-value % p-value % p-
value 

% p-value % p-value % p-value 

Residing time (years)                  

0 to 5
  

28.5 0.198 23.4 0.079 23.4 0.286 22.5 0.179 4.3 0.292 15.4 0.004 7.8 0.000 0.2 0.000 3.1  0.001 1.1 0.001 

6 to 10 30.6  24.1  22.7  21  5  13.6  11.3  0  4.7  2.7  

11 to 30 30.8  22.9  20.6  19.5  5.8  11.1  5.3  2.2  1.9  1.7  

>30 26.1  28.8  21.9  18.4  4.5  10.6  8.2  0  5.7  4.6  

Source: Elaborated by author.                
 

As for the place of residence, associations 

were found between living in rural areas and 

acute poisoning with a prevalence ratio of 32.2% 

(p=0.001) and psychological disorders with a 

ratio of 20.8% (p=0.001). For residents in urban 

areas, associations were found for kidney 

problems, 20.8% (p=0.014); low birth weight, 

12.6% (p=0.005); and cancer, 7.5% (p=0.017). 

As for family income, an association was 

found among those who reported a family 

income of less than BRL 3,000, with a 

prevalence of 70.6% (p=0.002) for families who 

reported respiratory problems. Families that 

reported income above BRL 5 thousand showed 

an association of cases of acute poisoning with a 

prevalence of 28.7% (p=0.002); psychological 

disorders, 32.5% (p=0.001); kidney problems, 

35.7% (p=0.001); and neurological problems, 

5.1% (p=0.001). 

Regarding the household use of pesticides, 

associations were found with a prevalence ratio 

for acute poisoning, 24.5% (p=0.001); kidney 

problems, 23.5% (p=0.001); psychological 

problems, 23.4% (p=0.001); miscarriages, 5.6% 

(p=0.008); neurological problems, 2.8% 

(p=0.001); and suicide, 1.5% (p=0.002). 

Regarding the sources of supply for 

residential water use, an association was found 

between public water supply and a prevalence of 

88.4% (p=0.032) of respiratory problems, and 

for cases of malformation, 3.2% (p=0.025). 

With artesian wells, the association was found 

for families who reported having acute 

poisoning with a prevalence of 27.5% 

(p=0.001), and for those who reported a water 

supply coming from a non-artesian well, an 

association was found for cancer with a 

prevalence of 21% (p=0.001). 

A residing time from zero to five years was 

associated with 15.4% (p=0.004) of low birth 

weight; six to 10 years was associated with a 

prevalence of 11.3% (p=0.001) for cancer 

cases, and from 11 to 30 years, a significant 

association was found for families who 

reported suicide with a prevalence ratio of 

2.2% (p=0.001). For a residing time more than 

30 years, an association was found with a 

prevalence ratio of 4.6% (p=0.001) for 

neurological problems and 5.7% (p=0.001) 

for malformation. 

Discussion 

The common characteristics of these 

municipalities are that transgenic 

monocultures smother their urban area, and 

they have frequent use of pesticides and 

chemical fertilizers1,17 and little or no 

vegetation to contain the drifts resulting from 

applying these compounds,8 which are 

sprayed less than 500 meters from the 

dwellings. 

Beserra18 identified that pesticide residues in 

the same municipalities of the present study 

were found in 61% of samples from artesian 
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wells and in 75% of rainwater samples from 

rural and urban schools in the three 

municipalities. The agricultural pesticides found 

in the rain were metolachlor, atrazine, trifluralin, 

malathion, and metribuzin, and metolachlor and 

atrazine were found in the artesian wells of 

schools.19 Regarding the gender ratio of those 

interviewed, according to the 2017 Agricultural 

Census, about 18% of rural producers are 

women. Maria Claudia Peres Moura Luna20 

mentions that, although the number of women 

working is smaller, it is evident that mortality 

among women was higher than that estimated 

among men in every category of potential 

associated factors when evaluating the 

difference between gender and the proportional 

mortality due to acute occupational pesticide 

poisoning in Brazilian agriculture. Still, 

domestic activities such as washing the clothes 

of family members who work directly with 

pesticides are also another route of exposure.21 

The predominance in the economically active 

age groups is explained by the investment in 

crop commodities in the state of Mato Grosso, 

where there is a higher proportion of men 

between 20 and 30 looking for work.22 The low 

level of education found in the study may 

indicate greater vulnerability to risks in terms of 

technical information, reading pesticide labels, 

using Personal Protective Equipment (PPE), and 

recognizing illness risks.23 Schooling acts as a 

protective factor in this sense since individuals 

with a high school education are 57% less likely 

to be poisoned by pesticides.24 

Although these municipalities have high per-

capita Gross Domestic Product (GDP) values, 

household income does not follow these data, 

thanks to a high informality rate and low 

education.25 Similar results were found in 

studies in the Northeast with workers in irrigated 

fruit-farming,26,27 and in tobacco-producing 

municipalities in the South.28,29 

Life habits and exposure to pesticides that 

arise from the proximity of homes and cities to 

the crops are often associated with situations of 

general malaise, especially in times of 

spraying;30 Residents living near corn and cotton 

plantations have twice as many acute 

poisonings.31 

A study conducted by Lara32 showed that 

occupational poisoning occurred primarily with 

agricultural and public health pesticides, and of 

the 141 municipalities in Mato Grosso, 83 

reported occupational poisoning by agricultural 

pesticides; and of the 54 municipalities 

characterized as an area of high agricultural 

production, 14 remained silent for 10 years. 

The underreporting of the sentinel event of 

exogenous pesticide poisonings corroborates the 

findings of other studies in this and other 

agribusiness regions.7-10, 26-29 They showed the 

difficulties of health surveillance teams to act,9,10 

the intervention of agribusiness managers, and 

the low demand for health services of those 

poisoned,7,9,10,17 because they fear reprisals and 

consequent loss of employment if the 

notifications of poisonings were work-related 

(above all) or from the ‘pesticide clouds’ that 

hover over the cities after aerial spraying 

crops.17,30 

Mato Grosso Decree No. 1.651/201333 (the 

state legislation on pesticides) establishes a 

minimum distance of terrestrial spraying of 90 

meters; and the Ministry of Agriculture, 

Livestock, and Supply’s (MAPA) Normative 

Instruction No. 02/200834 regulates a minimum 

distance of 500 meters for aerial spraying in 

populated regions, environmental preservation 

areas, and water sources. 

Thus, because the city is surrounded by 

crops, residing in the urban area of these 

municipalities does not mean being less exposed 

to pesticides, in which there is no compliance 

with the minimum spraying distances, showing 

the state’s permissiveness through non-action 

and lack of (or insufficient) supervision,10 

normalizing and establishing illegality and 

naturalizing the inevitability of spraying and 

harm. 

The use of agricultural pesticides for 

domestic purposes was reported by 72% of 

respondents. The highest use recorded was for 

the glyphosate herbicide known as ‘Mata Mato’ 

or ‘Roundup’ for urban ‘chemical weeding’, and 
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for insecticides with a base of cypermethrin, 

deltamethrin, and neonicotinoids to control 

domestic pests. The domestic use of pesticides 

increases environmental exposure and the risk of 

poisoning by accidental or provoked ingestion.35 

Several national and international studies 

relate pesticide exposure to the illness profile 

described in this study, such as the association 

between pesticide exposure and acute 

poisonings;14,32,36 hypertension;37-39 cancer;39-44 

malformations;45,46 respiratory diseases;31,47 and 

neurological and psychiatric illnesses and 

associated infirmities, such as suicide, suicide-

attempt, and social distress.48,50 

Several studies have found that health 

problems are related to the largest-producing 

municipalities and regions in Mato Grosso, 

which, consequently, use more pesticides1,7,8 and 

point to the incidences of acute poisonings, 

cancers, and malformations,1,10,30 contamination 

of breast milk by pesticide residues,51 and 

contamination in rainwater, the water supply, 

and food.7,8,52 

Self-reported health conditions are important 

data sources that allow part of the health 

situation of a territory from the perception of 

families to be seen. The results present a 

scenario of illness related to the characteristics 

of the agribusiness production model, 

evidencing the underreporting of a significant 

sentinel event, exogenous pesticide poisoning, 

and associations between environmental and 

occupational exposure to pesticides and 

different illnesses reported by respondents. 

In this context, the survey becomes an 

instrument for making pesticide-exposure 

problems in agricultural territories visible with 

the participation of the population and the 

potential to trigger local actions to reduce 

pesticide use and approach agroecological 

transition as another way of production, from the 

perspective of Participatory and Public 

Surveillance and strengthening public health 

surveillance of populations exposed to 

pesticides (Vigilância em Saúde das Populações 

Expostas aos Agrotóxicos – VSPEA), whose 

guidelines are not included in municipal 

management planning agendas. 

Final considerations 

This study described that most families 

primarily comprise individuals between 20 and 

49 who did not finish elementary school and 

have an income from BRL 1,000 to BRL 3,000, 

in an excluded classification, working as 

machine operators or mechanics and in 

agriculture. They live less than 500 meters from 

plantations and handle herbicides in their 

homes. It was identified that there are 26 

underreported cases for each case of exogenous 

pesticide poisoning in the three studied 

municipalities, with underreported ratios 

ranging from 1 to 20 in Campos de Júlio to 

100% of the cases being unreported in Sapezal. 

The historic increase in registrations of 

formulated products, the disruption of public 

inspection policies, and the attempts to make 

more use and types of pesticides more flexible 

in Brazil through Bill No. 6299/2002 rekindle 

the importance of implementing social 

participation, such as territorial and 

participatory surveillance, focusing on 

surveillance of development profiles, through 

the PHS. 

From the data produced by this study, the 

strategies that can be used to implement this 

surveillance, the struggle movements, collection 

of environmental rights already provided for in 

laws, civil society organization, recognition of 

negative impacts, forums to fight against the 

effects of pesticides, and a permanent campaign 

against pesticides and for life have proved to be 

effective strategies for denouncing the impacts 

of pesticides and announcing the agroecological 

transition as a means to transform the production 

model. 

The formal instances of people’s 

representation in these territories have been 

transmuted to fit economic interests, not 

expressing the health-based needs to foster and 

stimulate a healthy environment of life, 

existence, and permanence. Therefore, the PHS 
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and techniques such as self-reported health 

conditions surveys are necessary to foster 

Healthy and Sustainable Territories (Territórios 

Saudáveis e Sustentáveis, or TSS in Portuguese). 

Further studies are recommended to interpret 

these processes, which are seen as substantial as 

the residents of these places are affected by the 

development model, generating environmental 

contamination and health problems that remain 

unseen in the official records of the SUS 

information systems. The social determinations 

of these conditions are aggravated when these 

health needs are not investigated, either by 

silencing the people’s demands for health or by 

the impossibility of governmental investigation 

when the state is inefficient, sometimes silent, in 

surveillance actions. 
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