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the Brazilian population. Method: This scoping review encompassed articles published between
2006 and 2016. The following descriptors were used: pesticide use; pesticide exposure; mental
health; psychiatric disorders; psychological health; madness; mental illnesses; nerve diseases;
psychopathology. A total of 17 articles were selected — eight descriptive studies, seven cross-
sectional studies, one cohort study, and one ecological study. Approximately 84% of the studies
showed a positive association between pesticide exposure and mental disorders. About 66% of
the studies showed the relationship between contact with pesticides and suicide rates. The silent
danger of pesticide poisoning can lead to the development of health problems, such as immune,
hematological, hepatic, and neurological problems, congenital malformations, among others.
These eventually can (and usually do) trigger psychiatric disorders such as depression and
anxiety, which consequently contributes to the high suicide attempt rates. It was found that the
association between mental health impairment and pesticide exposure is a public health
issuegenerally affecting various Brazilian states.
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INTRODUCTION

Pesticide use in the environment has been a great concern in
epidemiological studies, due to their impact on human life.
According toFaria et al. (1999), Siqueira (2006), Albuquerque
et al. (2015), and Aratjo et al. (2007), Brazil is one of the
largest and main pesticide consumers and producers in the
world. According toMazonand Steff (2012), consuming
pesticides causes much harm to human health and degradation
in the environment. Regarding the population’s health, the
consequences involve poisoning and dysfunctions in the
neurologic, immune, reproductive, metabolic, and endocrinal
systems, to name some. The Brazilian decree no. 4.074, of
January 4, 2002, which regulates the Law no. 7802/1989
(BRASIL, 2002), defines pesticides as products and agents
with physical, chemical, or biological processes, designed to
be used in producing, storing, and processing agricultural
goods.

The pesticides have the purpose of changing the composition
of the fauna or flora, to protect them from damage caused
byharmful living beings (Siqueira, 2006). The mutagenic and
genotoxic potential of pesticides interferes significantly with
the environment and population’s health. Faria et al. (1999)
state that there is a significant association between pesticide
poisoningand psychiatric disorders. The authors also highlight
the importance of implementing public mental health policies
aimed at reducing pesticidepoisoning. ABRASCO’s (Brazilian
Public Health Association) dossier describes that in the last
years the consumption of pesticides per area of production has
been increasing, due to the expansion of monoculture lands,
increase in crop diseases, and decrease in the costs of the
pesticides (Carneiro et al, 2012). Using pesticides
indiscriminately and exaggeratedly has caused significant
consequences on the mental health of the Brazilian population.
The various psychosocial and neuropsychic factors involved in
pesticide exposure can lead to the onset of psychiatric
disorders, such as schizophrenia, delusional disorders, sexual
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dysfunctions, depression, anxiety disorders, sleep disorders,
among others (LevigardandRozemberg, 2014). According to
Pancotto (2013), the most common mental disorders associated
with pesticide poisoningspresent signs such as fatigue,
irritability, forgetfulness, insomnia, difficulties concentrating,
and complaints in general, which reflect mental suffering.
Bhatt et al. (1999), cited byCassal et al. (2014) in a study on
pesticide exposure, present data evidencing that the increase in
neurodegenerative diseases, especially Parkinson’s disease,
may be associated with pesticides. Other manifestations
observed in farmworkers who had been in contact with
pesticides were anemia, male sexual impotence, insomnia,
arterial pressure alterations, behavior disorders, mood
alterations, and others (Cassal et al. 2014). According to
Pancotto (2013), the current epidemiologic studies revealing
the relationship between mental health and pesticide use state
that psychiatric disorders resulting from poisoning are one of
the causes of disability and morbidity in the population.
According to this author, data from the Brazilian Ministry of
Health indicate that five out of the ten main causes of
disability are psychiatric disorders. Given the above, the need
for producing this study was felt, to better understand the
current context of the impact pesticides has on farmworkers’
health. This research aimed to analyze the relationship
between pesticide use and psychiatric disorders in the
Brazilian population from 2006 to 2016.

MATERIALS AND METHODS

This scoping review aimed at identifying and systematizing
scientific evidence, conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses —
PRISMA (Moher et al., 2009). It investigated the
epidemiological aspects of the relationship between pesticide
use and mental health in Brazil throughout the past ten years.
This descriptive researchselected recent studies relevant to an
epidemiologic discussion on pesticide use and mental health.
For the data collection, scientific articles published between
2006 and 2016 were searched in the following databases:
Medical Literature Analysis and Retrieval System
Online/PubMed (MEDLINE), Scientific Electronic Library
Online (SciELO), Latin American and Caribbean Health
Sciences Literature (LILACS), and CAPES journals. The
search for scientific articles in the virtual databases was based
on the following descriptors:pesticide use; pesticide exposure;
mental health; psychiatric disorders; psychological health;
madness; mental illnesses; nerve diseases; psychopathology.
Only the articles in whose abstract these descriptors are
present were considered. The abstract of all the articles found
was read. When reading the abstract was not enough to define
whether the article would be included, it was fully read to
come to a decision.A table for extracting data from the studies
was developed, containing the following information: authors,
year of publication, the title of the study, journal of
publication, database, type of study, sample, and place of the
study. This study has no conflict of interests and complies with
the precepts from the Resolution no. 466/12 of the Brazilian
National Health Council, which regulates human research
(BRASIL, 2012). The whole research was based on data from
studies published on electronic databases.

RESULTS

This scoping review selected 17 articles — eight descriptive
studies, seven cross-sectional studies, one cohort study, and

one ecological study. Approximately 84% of the studies had a
positive association between pesticide exposure and mental
disorders. However, many of these associations are limited
regarding the various symptoms involving mental disorders, as
they are subjectively detected and difficult to confirm in a
diagnosis. About 66% of the studies presented a relationship
between contact with pesticides and suicide rates.
Approximately 55% of the studies documented that the main
pesticides that impaired human health were organophosphates
and carbamates. Other aspects presented in some articles refer
to alcohol abuse, smoking, low schooling level, underreporting
and lack of information, lack of inspections,
inadequatelydiscarding pesticide, and the use (or not) of
personal protective equipment(PPE). Of the 17 final articles
selected, 47% were descriptive studies that used databanks, as
the Reported Impairment Information System (SINAN, in
Portuguese), Toxicologic Assistance and Information Centers
from various Brazilian states, Mortality Information System
(SIM, in Portuguese), and others. The flowchart in Figure 1
gives the detailed stages in the article selection and exclusion
process.

Search on the databases:
MEDLINE / SCiELO/LILACS
CAPES journals.

313 excluded

| 856 References -
Reason: duplicated

—

| 543 References I

466 excluded

Reason: did not meet the predefined
inclusion criteria  (Descriptors in  the
absfract)

4

First selection, based on
titles and abstracts: 77
references

60 excluded

Reasons:

1 study on the inspection of pesticides
1 study on personal protective equipment (PPE)
1 doctoral thesis

2 systematic reviews

2 studies with animals

3 studies from other countries

4 studies focused on the environment
4 studies on food security

8 studies on biological monitoring

10 studies focused on other themes
24 studies not approaching mental health

Final selection:
17 references

Figure 1. Flowchart of the selection of studies for the scoping
review on the relationship between pesticide exposure and mental
health

About 41% were cross-sectional studies with epidemiologic,
clinical, and laboratory aspects of pesticide exposure in
relation to mental health. One article was an ecological study
aimed at identifying epidemiological aspects associated with
suicide and pesticide use in 35 microregions. Another article is
a cohort study on health impairments related to pesticide
exposure.

DISCUSSION

Even with the much evidence and research on the
consequences of pesticides on human health, a great part of
farmworkers has no adequate assistance, which contributes to
their permanent exposure to the risks posed by pesticides
(Campos et al., 2016). The silent danger of pesticide
poisoning can lead to the onset of health impairments, such as
immune, hematologic, hepatic, and neurological problems, and
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congenital malformations, to name some, which eventually can
(and usually do) trigger psychiatric disorders, such as
depression. Consequently, this contributes to the high rates of
suicide attempts (Neves and Bellini, 2013; Souza et al., 2011).
Compared to other occupational groups, farmworkers have a
higher prevalence of mental disorders, of which the most
frequent are depression and anxiety. Pesticides can affect the
mechanisms that produce neurotransmitters and thyroid
hormones, possibly causing significant behavioral alterations
(Campos et al., 2016). The articles selected for this scoping
review described a variety of relevant data, of which the main
ones are given in Table 1.

exposure, as it requires the analysis of the farmworkers’
psychosocial context and working conditions. The
indiscriminate use of pesticides, the precarious working
conditions, the lack of protective equipment, family problems,
unfavorable socioeconomic condition, and debilitated physical
health are some of the factors that can significantly influence a
psychiatric disorder diagnosis (Araujo et al, 2013).
Farmworkers suffer extensivepesticide exposure and, despite
the difficulties in establishing a relationship between pesticide
poisoning and psychiatric disorders, Campos et al. (2016),
Cezar-Vaz et al. (2016), Faria et al. (2009), Meyer et al.
(2010), and Peres and Moreira (2007) report important

Table 1. Main results of the articles selected for the systematic review ofpesticide use and psychiatric disorders

Authors

Main results regarding pesticide exposure and mental health

Albuquerque et al. (2015)

Poisoning was more frequent in young adults with low schooling level. Some pesticides are neurotoxic and can cause
depression and mental disorders, culminating in suicide.

Aragjo et al. (2007)

Of the sample, 12.8% were diagnosed with delayed neuropathies and 28.5%, withneurobehavioral syndromes and
neuropsychiatric disorders associated with chronic pesticide use.

Aratjo et al. (2013)

In many of the cases, the subjects had diffuse symptoms of physical and mental illness that might be associated with the
effects of contact with pesticides, precarious working conditions, and psychosocial vulnerability.

Campos et al. (2016)

The prevalence of common mental disorders and self-reported depression in the sample was 23% and 21%, respectively.

Cavalcante et al. (2014)

A total of 2,180 cases were reported, including seven of the nine work-related mandatorily reportable impairments and
diseases: biological accidents, serious accidents, exogenous poisoning, mental disorders, pneumoconiosis, and
dermatosis.

Cezar-Vaz et al. (2016)

The health disorders reported in the results include mental (62.2%), circulatory (49.8%), dermatological (45%),
respiratory (41%),and gastric disorders (36.2%).

Faria et al. (2006)

The schooling level is a protective factor for various health problems, including farmworkers’ mental health.

Faria et al. (2009)

Significant neuropsychiatric effects in cases of exposure to organophosphates.

Hoshino et al. (2008)

The results show that 16 workers had peripheral irritative postural balance alterations, and 7 workers had sensorineural
hearing loss. This suggests that pesticides induce alterations in the vestibular system in a slow and silent poisoning
process.

Malaspina et al. (2011)

Given the results, a need was verified for qualifying the health professionals and conducting integrated actions
involving mental health in the populations’ health care.

Meyer et al. (2010)

The results show that the risk of death by suicide associated with mental health problems was significantly greater
among farmworkers who lived in areas of the state of Rio de Janeiro whose rates of expenditures with pesticide per
worker were higher.

Neves and Bellini (2013)

Suicide attempts appear as the main cause of hospitalization (possibly disguising chronic poisoning). The main agents
involved inpoisoning are insecticides(62.60%) and herbicides (26%).

Peres andMoreira (2007)

Various nervous system disorders were associated with the exposure to organophosphate pesticides, especially those
related to the neurotoxicity of these products, observed in delayed neurological effects.

Rebelo et al. (2011)

A great part of the occupational poisoning with agricultural pesticides and the high suicide rates take place in the
countryside.

Silva et al. (2013)

The morbidities most reported by older adults living in the countryside and exposed to pesticides were insomnia,
anxiety, depression, diabetes, and Alzheimer’s disease.

Siqueira et al. (2012)

Using and handling pesticides interfered with the variables analyzed regarding physical and psychological health and
social relations. The mental health analysis of farmworkers exposed to pesticide poisoning highlighted the presence of
psychiatric disorders, suicide attempts, and symptoms such as headache, nervousness, eyesight problems, anxiety, and
depression.

Souza et al. (2011)

Of all the interviewees, 68.4% were farmworkers, and 74.8% of thesebelonged to families of farmworkers and had
contact with pesticides. Both the direct and indirect contact with pesticides were associated with the report of various

diseases, of which the most prevalent were the neurological and oral ones.

Malaspina et al. (2011) present alarming data from the World
Health Organization (WHO), estimating that three million
people are poisoned with pesticides every year worldwide,
resulting in 220 thousand deaths. Siqueira et al. (2013), Peres
and Moreira (2007), and Hoshino et al. (2008) state that the
main poisoning symptoms presented by pesticide-exposed
workers are headache, vertigo, fatigue, insomnia, nausea,
vomits, cramps, muscle weakness, dizziness, cognitive and
neurological disorders, attention deficit, amnesia, mental
confusion, visual disorders, convulsions, and others. Hoshino
et al. (2008) add symptoms such as eye irritation, speech
comprehension difficulties, tinnitus, and hearing loss.
Malaspina et al. (2011) also reported the abovementioned
signs and symptoms, adding diarrhea, tingling, -colic,
arrhythmia, dyspnea, and epigastric pain. Silva et al. (2013)
report that some morbidities related to pesticide exposure are
hypertension, rheumatism, depression, and anxiety disorders,
especially in older adults. There is a difficulty in reaching a
precise diagnosis regarding psychiatric disorders and pesticide

neuropsychiatric effects on poisoned farmworkers.Faria et al.
(2007), and Peres and Moreira (2007) indicate an association
of mental problems among farmworkers exposed to
pesticides.In research on pesticide exposure involving 342
farmworkers, Siqueira et al. (2013) report the frequent
occurrence of signs and symptoms, such as bad mood, anxiety,
despair, and depression. Brazil has few studies published on
the relationship between pesticide exposure and mental health;
the existing research is concentrated on the South and
Southeast Regions. Although thereporting systems from
various parts of Brazil have data to present, there is evidence
in research on the agricultural areas of the country (Figure 2).
Albuquerque et al. (2015), Cavalcante et al. (2014), Meyer et
al. (2010), andFaria et al. (2009) develop on the issue of
underreporting, and scarcity and inconsistency of data, and
bring up the unreliability of the information. Such a situation
causes great loss to the production of health-related studies,
information, and actions that would benefit the population.
Rebelo et al. (2011), when analyzing data from SINITOX
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(National Drugs and Toxins Information System), found
serious difficulties in establishing the agents that caused the
poisoning, due to the absent and/or incomplete and/or
unreadable data in the system. According to Silva et al. (2013),
Peres and Moreira (2007), Rebelo et al. (2011), and Hoshino et
al. (2008), another aspect involved in poisoning incidences is
the lack of instructions on how to properly discard the
pesticide packages.

cases when the worker’s interpretation was the opposite of
what was written in the package. For Siqueira et al. (2013), the
high illiteracy rates (20.5% of a sample of 342 farmworkers)
and the low schooling level significantly impairs their work’s
safety and efficiency. In this regard, Faria et al. (2006)point to
the schooling level as a protective factor against the onset of
mental disorders, psychiatric hospitalizations, alcoholism,
poisoning, and others.

DISTRIBUTION OF STUDIES CONDUCTED IN BRAZILIAN STATES FROM
2006 TO 2016.

5.88% 5.88% 5.88%
GOIAS MINAS RIO GRANDE
GERAIS DO NORTE

RIO DE
JANEIRO

10 \;',

4
i
*
©

52%
11.72%
I 5.88%
PERNANBUCO PARANA RIO GRANDE
DO SUlL

BRAZILIAN STATES

Figure 2. Distribution of studies conducted in Brazilian states from 2006 to 2016

The authors pointed out that a significant part of the workers
stated that the packages were dumped in nearby rivers or forest
areas and that they had not been trained to handle pesticides.
Suicide, though not classified as a neuropsychiatric disorder,
gained notoriety in this review. Cezar-Vaz et al. (2016), in a
research with farmworkers from Rio Grande do Sul, described
that the health disorders found in their research include mental
disorders  (62.2%), circulatory  problems  (49.8%),
dermatological alterations (45%), respiratory complications
(41%), and gastric disorders (36.2%). Neves and Bellini
(2013), and Meyer et al. (2010) inform that suicide attempts
are the most frequent outcome of pesticide poisoning,
evidencing high lethality rates. For Malaspina et al. (2011),
Albuquerque et al. (2015), Neves and Bellini (2013), andFaria
et al. (2006), the reported cases reveal a predominantly male
mortality rate. Neves and Bellini (2013), and Peres and
Moreira (2007) explain that the difference between the genders
lies on the predominance of men in farmwork. Peres and
Moreira (2007), in research conducted in the mountain region
of Rio de Janeiro, found that pesticide-exposed workers did
not adhere much to wearing PPE. Hoshino et al. (2008) stated
that not wearing PPE contributes to a higher incidence of
pesticide poisoning and auditory health impairments. Rebelo et
al. (2011), and Silva et al. (2013) conclude that people are
unaware of the importance of wearing PPE, which can make
the likelihood of poisoning increase by approximately 535%.
According to Silva et al. (2013), Rebelo et al. (2011), andFaria
et al. (2009), alow schooling level is another factor that
contributes to the incidence of pesticide poisoning.Peres and
Moreira (2007) state that using technical terminology and
formal language in the packages of these products hinders
comprehension and increases the risk of poisoning. There were

For Peres and Moreira (2007), Cezar-Vaz et al. (2016), Neves
and Bellini (2013), Malaspina et al. (2011), Meyer et al.
(2010), and Hoshino et al. (2008),the health impairments
caused by pesticide exposure poses a great challenge to public
health. Hoshino et al. (2008) highlight the importance of
qualifying health professionals to recognize pesticide
poisoning signs and symptoms, for the diagnosis to be quick
and precise. The studies conducted by Peres and Moreira
(2007), and Neves and Bellini (2013) conclude that efficient
public policies are necessary to monitor and inspect the correct
pesticide use in Brazil, as well as decrease it.

Final Considerations

This study presented a significant relationship between
pesticide use and mental health impairment. It also points to
the fundamental importance of taking health surveillance
actions to promote more studies on this specific
epidemiological profile in the Brazilian population.
Furthermore, it highlights the inconsistency and scarcity of
information on the psychological health of the Brazilian
population exposed to pesticides, which makes it difficult to
establish priorities in public policies, and plan and implement
health-oriented initiatives to benefit the population. This paper
indicated that pesticide exposure is associated with the
increased prevalence of various mental health symptoms and
impairments, such as headache, vertigo, fatigue, insomnia,
nausea, vomits, cognitive and neurological impairments,
attention deficit, amnesia, mental confusion, visual disorders,
convulsions, among others. The main psychiatric disorders
point to depression and anxiety disorders. In general, the
epidemiological disease profile of the pesticide-exposed
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population poses a clinical challenge regarding psychiatric
problems, which are also usually related to other pathologies.
The epidemiological methods and techniques applied to
studies involving the association between mental health and
pesticides are extremely important to know the Brazilian
context, gather data, and present its actual situation. Further
studies with an experimental analytical design are made
necessary. To this end, the epidemiological methods and
techniques must make progress with cooperation between
sectors and disciplines, encompassing health, agriculture,
science and technology, environment, farmwork and
extension, thus producing knowledge and broadening the
cooperation towards the good development of the population.
The relevance of this theme is an encouragement for new
studies to be produced, given that Brazil has a large population
of farmworkers exposed to the risks the pesticides represent to
health.In conclusion, the association between mental health
impairments and pesticide exposure is a nationwide public
health issue, which deserves careful attention to mitigate the

consequences such exposure brings to the Brazilian
population.
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