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Introduction

According to the dossier prepared by the Brazilian Associa-
tion of PublicHealth,1 Brazil is the largest consumer of
pesticides in the world. The State of Paraná is the third
largest consumer of pesticides in Brazil.2 The massive use
of pesticides brings about serious problems to the health of
workers and the whole population, as well as causing

damage to the environment via the degradation of non-
renewable natural resources, imbalance and destruction of
fauna and flora, and water, soil, and air pollution.

Brazil is the second largest tobacco producer in the world,
and ranks first in tobacco exports.3 Thework doneby tobacco
growers on their farms is little mechanized, and the data
characterize it as a tiresome and stressful activity.
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Abstract Introduction Tobacco farming exposes workers to various health risks due to the high
application of pesticides needed to control pests, weeds and fungal diseases that
prevent the tobacco plant growth.
Objective To analyze the perception of the quality of life of tobacco growers exposed
to pesticides, with emphasis on general health, hearing, and working conditions.
Method This is a descriptive, cross-sectional study using a quantitative approach with
farmers from southern Brazil. Data were collected from November of 2012 to
November of 2014. For data collection, we opted for the 36-item short form health
survey (SF-36) questionnaire, and a questionnaire with closed questions about health,
hearing and working conditions. We evaluated a total of 78 subjects; the study group,
made up of 40 tobacco farmers exposed to pesticides, and a control group of 38
participants without occupational exposure to pesticides. Both groups are residents of
the same municipality, and users of the federal public health system.
Results The results showed that tobacco growers had lower quality of life scores
compared with the control group. Significant differences were observed in the areas of
pain and general health. There were correlations between physical elements and
chronic diseases; hearing complaints and a lack of personal protective equipment use,
occupation and hearing complaints, as well as general health and hearing complaints.
Conclusion Tobacco farming is a risky activity for general and hearing health, and it
can impact the quality of life of those working in this field.
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Tobacco farming exposes workers and their families to
various risks due to the high application of pesticides needed
to control pests, weeds and fungal diseases that prevent
tobacco growth.4–6

Studies have shown that pesticides can cause long-term
deleterious effects on the health of workers and can impact
people’s quality of life. The consequences due to exposure to
pesticides are: cancer, liver damage, kidney damage, nervous
system disorders, male infertility, allergic reactions, irrever-
sible pulmonary fibrosis, and hyperglycemia.7–11

Some studies have shown that, in humans, exposure to
pesticides can induce alterations in the peripheral and
central auditory system as well as in the vestibular system.12

Contamination can occur through ingestion, inhalation, as
well as through the eyes and skin contact. In addition, it can
cause damage to the environment via the degradation of non-
renewable natural resources, imbalance and destruction of
fauna and flora, as well as water, soil, and air pollution.2

The impact of organophosphate and carbamate class
insecticides on general and auditory health should be noted.
These insecticides act in the body by inhibiting the enzyme
called acetylcholinesterase, whose function is the degrada-
tion of the neurotransmitter acetylcholine, which is respon-
sible for transmitting impulses in the central and peripheral
nervous systems. Once inhibited, this enzyme cannot
degrade acetylcholine, which accumulates in the synapses,
resulting in increased stimulation of the effector organ. The
central nervous system signs and symptoms are due to the
presence ofmuscarinic (in smoothmuscle, cardiac fibers and
exocrine glands) and nicotinic receptors (muscles skeletal
and autonomic ganglia). Once exposed to organophosphates,
such inhibition is considered irreversible, but exposure to
carbamates is considered reversible, since it allows for faster
recovery of cholinesterase.13

The concept of quality of life used in the study was
established based on the proposal of the World Health Orga-
nization (WHO), which defines it as an individual’s perception
of their position in life within the context of the culture and
value systems in which they live and in relation to their goals,
expectations, standards and concerns.14

Also, according to the WHO, the quality of life reflects the
subjectivity within the cultural context, and will vary for
each person depending on their goals and expectations.
Some aspects are common and universal, such as physical
and psychological well-being, social relationships, the envir-
onment, the level of independence, and personal beliefs or
religion.15

Measures of health-related quality of life (HRQOL) are
important tools for assessing heath, identifying disparities,
and evaluating health interventions. The generic multidi-
mensional 36-item short form health survey (SF-36) is a self-
assessment questionnaire designed for use across a wide
range of chronic disease populations.16

Studies on HRQOL within the field of audiology are gen-
erally sparse and focus mostly on the elderly section of the
population.17

Given the above, the objective of this studywas to analyze
the perception of tobacco growers exposed to pesticides on

their quality of life, with an emphasis on general health,
hearing, and working conditions.

Method

This is a descriptive, cross-sectional study with a quantita-
tive approach, performed in the Rio Azul municipality in the
state of Paraná, with tobacco farmers and city dwellers. It
was approved by the Ethics Committee inHuman andAnimal
Research from Unicentro, Opinion 023/2011, and the Ethics
Committee in Human and Animal Research of Centre for
Interdisciplinary Research in Rehabilitation - CRIR, under the
CRIR-428-0409.

Data were collected from November of 2012 to November
of 2014. All participants signed a consent form.

Included in the study group were tobacco growers who
had at least one case of pesticide poisoning in the family, and
their family members above the age of 18, all users of the
Brazil public health system.18

Included in the control groupwere other workers, not farm-
ers and with no occupational exposure to pesticides, over
18 years of age, all Brazilian public health care system users.

Those under the age of 18, and individuals who did not
agree to participate in the study were excluded.

Participants

Study Group
The sample consisted of 40 tobacco farmers exposed to a
mixture of insecticides, pesticides, fungicides, herbicides
and miticides, 44% were female and 56% were male, aged
18–68 years (mean 39.2 years).

As for the general health conditions reported by the study
group, 31 subjects stated having chronic diseases, such as
respiratory diseases (n ¼ 5), headaches (n ¼ 4), hyperten-
sion (n ¼ 2), diabetes (n ¼ 2), renal disease (n ¼ 2), pro-
blems with the thyroid gland (n ¼ 1), arthritis (n ¼ 1), heart
disease (n ¼ 1), and anxiety (n ¼ 1).

As for hearing health, it is important to note that 22
subjects mentioned hearing complaints, and some reported
more than one symptom. Among the complaints were intol-
erance to loud sounds (n ¼ 7), ear infections (n ¼ 7), diffi-
culty hearing (n ¼ 5), ear fullness (n ¼ 5), tinnitus (n ¼ 5),
pruritus (n ¼ 4), and dizziness (n ¼ 1).

As for the growers’ current situation in farming, 52.63%
still plant tobacco, 39.47% have planted tobacco and now
plant another crop, and 7.89% are occasional workers (work-
ing per day only at harvest time). ►Table 1 shows the
relationship of pesticide exposure and use of personal pro-
tective equipment (PPE) among tobacco growers. The perso-
nal protective equipment utilized included leather boots and
latex gloves, caps, masks without a filter, and overalls.
(►Fig. 1)

Control Group
The control group consisted of 38workers not occupationally
exposed to pesticides, 57% were female and 42% were male,
aged 18–68 years (mean 41.4 years).
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The control group’s professions were: retired (n ¼ 2),
administrative assistant (n ¼ 3), nursing assistant (n ¼ 1),
clerk (n ¼ 3), merchant (n ¼ 3), housekeeper (n ¼ 4), house-
wife/ homemaker (n ¼ 7), student (n ¼ 2), pharmacist
(n ¼ 1), car washer (n ¼ 3), carpenter (n ¼ 1), driver/truck
driver (n ¼ 2), locksmith (n ¼ 1), merchant (1), teacher
(n ¼ 1), bricklayer (n ¼ 2), and nursing technician (n ¼ 1).

As for the general health conditions reported by the
control group, 16 subjects reported chronic diseases like
sinusitis (n ¼ 1), hypertension (n ¼ 8), diabetes (n ¼ 3),
problems in the thyroid gland (n ¼ 2) arthritis (n ¼ 1), heart
disease (n ¼ 1), anxiety (n ¼ 2), anemia (n ¼ 1), and dysli-
pidemia (n ¼ 3)

Regarding hearing health, it is important to point out that
only 5 subjects reported hearing complaints, and some
reported more than one symptom. Among these complaints
were intolerance to loud sounds (n ¼ 3), and difficulty
hearing (n ¼ 2).

Procedures
To collect data on health, hearing, and working conditions,
a questionnaire containing only closed questions was
chosen and prepared by the researchers. To assess the
quality of life, a generic, self-perception questionnaire, the
SF-36, was used and validated in Brazil.19 The method
evaluates negative aspects of health, such as disease, and
positive aspects of welfare. According to Dantas et al,20

34% of the scientific studies on the quality of life from
1999 to 2001 used the SF-36 questionnaire and deemed it
efficient.

The SF-36 is a questionnaire containing 36 questions
divided into sections related to physical activity, social
activity, limitations from physical disability, limitations for
emotional capacity, mental health, vitality, pain, health
perception in general, and perception of improvement in
specified health problems. The score ranges from 0 to 100–
the higher the number, the better the subject’s perception of
the quality of life.

The application of the SF-36 questionnaire to the groups,
study and control, was held at the Brazil public health
system in the city of Rio Azul, Paraná, in the form of an
interview.

Data Analyses
The statistical analysis of the present study was performed
with the use of descriptive methods (tables for mean, mini-
mum, maximum and standard deviation) and inferential
methods: The Student t-test, Fisher exact test and chi-square
test were used at a significance level of 0.05.

The analysis of the SF-36 was divided into the following
sections: physical functioning, role limitations due to phy-
sical health, pain, general health, vitality, social functioning,
role limitations due to emotional problems, and mental
health. Next, the analysis was performed in three steps. First
the data was weighted. Next, the raw scale was calculated

Table 1 Relationship between pesticide exposure and use of
personal protective equipment (PPE) among tobacco growers

Exposure Frequency %

Time (years)

Less than 5 6 15.79

From 5 to 10 2 5.26

From 10 to 20 11 28.95

More than 30 19 50.00

Occupation

No answer 2 5.26

Various, including
application

25 66.79

Various, except
application

5 13.16

Cultivation 1 2.63

Cultivation and harvest 1 2.63

Planting and handling of
tobacco leaves

1 2.63

Equipment washing 1 2.63

Harvest and handling of
tobacco leaves

1 2.63

Handling of tobacco
leaves

1 2.63

Retired 1 2.63

Use of PPE

No 13 34.21

Yes 23 60.53

No answer 2 5.26

Poisoning

No 15 39.47

Yes 21 55.26

No answer 2 5.26

Pesticides

Yes 36 89.48

No 2 5.26

No answer 2 5.26

Fig. 1 Shows the distribution of stated pesticides (%).
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because the total score has no measurable scale. Then, for
each section, there is a value within the range defined as
answered in the questionnaire. This value was subtracted
from the lower limit. That figure was calculated based on a
scale whose resulting values are multiplied by 100 (one
hundred) and divided by the variation (score range).

It should be noted that question number two on the SF-36
is not part of the calculation for any section and is used to
assess how much the individual’s health is better or worse
when compared with one year ago.

Results

Regarding the quality of life of the participants, ►Table 2

shows the scores obtained in each of the sections assessed
by the SF-36questionnaire. It appears that there are significant
differences in the average of the two groups for the sections:
“pain” and “general health.” It is found that, in all sections, the
averages of the control group are always higher; however,
significance occurs only in the two sections mentioned above.

►Table 3 shows the analysis of the sections and the
presence of chronic diseases in the tobacco growers group.
A statistically significant relationshipwas found between the
section “role limitations due to physical health” and chronic
diseases.

►Table 4 shows the correlation between the sections and
hearing complaints in the tobacco growers group. It appears
that there is a significant relationship between the sections
“role limitations due to physical health” and “general health”
with hearing complaints.

In the analysis of the correlation of the questionnaire
sections and the occupation of the studygroup, no significant
difference (p� 0.05) was found between the sections and the
occupation, the sections and the type of pesticide, and the
sections and the presence of contamination.

►Table 5 shows a significant difference between the “role
limitations due to physical health” section and the lackof use
of PPEs (p ¼ 0.0333).

In the analysis of the correlation of the questionnaire
sections and the occupation of the study group, there was no
significant difference (p� 0,05) between the sections and the
occupation, the sections and the type of pesticide, and the
sections and the presence of contamination.

Discussion

This study aimed to analyze the perception of tobacco
growers who have been exposed to pesticides regarding
their quality of life, emphasizing health, hearing andworking
conditions.

►Table 2 shows a correspondence between the answers
concerning pain and general health to be significant for
the tobacco growers group compared with the control
group. The results showed that tobacco growers had worse
quality of life scores compared with the control group. The
tobacco farmers did not realize that they could have better
general health and access to better living. A study by the
Brazilian Association Tobacco Growers 3 states that the
work done by tobacco growers on their farms is not very
mechanized, characterizing it as a tiring and exhausting

Table 2 Scores on SF-36 for the study and control groups (N ¼ 78)

Section Group N Mean Min. Max. SD p

Physical functioning Study 40 78.38 0 100 26.54 0.7466

Control 38 80.39 0 100 28.46

Role limitations due to
physical health

Study 40 66.88 0 100 40.19 0.2188

Control 38 77.63 0 100 36.02

Pain Study 40 61.93 0 100 28.71 0.0431�

Control 38 74.58 20 100 25.42

General health Study 40 50.75 5 82 18.71 0.0009�

Control 38 66.63 20 100 21.74

Vitality Study 40 46.75 10 75 16.07 0.6695

Control 38 48.16 30 80 10.49

Social functioning Study 40 81.56 0 100 24.18 0.2298

Control 38 87.05 37 100 18.61

Role limitations due to
emotional problems

Study 40 75.01 0 100 37.55 0.2047

Control 38 85.09 0 100 31.67

Mental health Study 40 56.51 24 76 13.62 0.5099

Control 38 58.21 40 68 8.46

Abbreviations: SD, standard deviation; SF-36, 36-item short form health survey.
� Student t-test at significance level of 0.05.
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activity, in addition to having health risks from exposure
to pesticides.

According to Yamada,21 the understanding of the risk in
tobacco farming is impaired when referring to oneself. For
the author, farmers of tobacco, as well as in those in other
agricultural activities, do not seem to relate their work to
health problems. They seem to believe that work affects the
health of others and not their own health. In addition, the
perception of the relationship between health and social
relations is not noticeable.

When considering the quality of life as the individual’s
perception of their position in life within the context of
culture and value systems in which they live, and in relation
to their goals, expectations, standards and concerns,14 one
must read the meaning of quality of life in the worker’s
perspective in accordance with the conditions of life that are
part of their cultural tradition, and thus, apart from social

indicators used by agencies that promote health equity
promotion policy for all segments of society.

It is understood that tobacco growing is an activity that is
part of local tradition, responsible for the livelihood of
families, and any subsequent harm it causes might not be
perceived by tobacco farmers as they have grown accus-
tomed to the activity for generations.

The perception of risks by the farmers, according study,22

is influenced by cultural, social and economic factors that
contribute to the adoption of strategies for risk adapta-
tion. In the same vein, the study by Bedor et al23 con-
siders that the low perception of risk by the population
that is exposed to pesticides is a key issue in farming
practices. According to Almeida Filho,24 the farmers do
not receive the proper information to consider the impact
of pesticide use on the environment and on human health,
and therefore, the population overestimates the benefits of
pesticides.

Table 3 Analysis of correlation between sections and chronic
illness in the study groups (N ¼ 40)

Section and
Chronic
Illness
(Yes/No)

Scores p

> 25 25 to
49

50 to
74

75 to
100

Physical functioning

Yes 1 1 5 8 0.6812

No 1 0 1 10

Role limitations due to physical health

Yes 6 1 1 7 0.0302�

No 1 – 2 9

Pain

Yes 3 3 6 3 0.4113

No 2 1 4 5

General health

Yes 1 6 8 – 0.4835

No 2 2 6 2

Vitality

Yes 2 4 8 1 0.3435

No 2 5 5 –

Social functioning

Yes 1 – 5 9 0.8695

No – 1 3 8

Role limitations due to emotional problems

Yes 3 1 2 9 0.9218

No 2 1 3 6

Mental health

Yes – 3 10 2 0.2650

No 1 4 7 –

� Student t-test at significance level of 0.05.

Table 4 Analysis of correlation between the sections and
hearing complaints in the study groups (N ¼ 40)

Section and
Hearing
Complaint
(YES/NO)

Scores p

> 25 25 to
49

50 to
74

75 to
100

Physical functioning

Yes 3 1 5 13 0.1495

No – – – 10

Role limitations due to physical health

Yes 7 1 2 12 0.0277�

No – – 2 8

Pain

Yes 6 3 10 3 0.0804

No – 1 3 6

General health

Yes 3 7 11 1 0.0101�

No – – 7 3

Vitality

Yes 1 11 9 1 0.3291

No 1 3 5 1

Social functioning

Yes 1 2 6 13 0.2200

No – – 1 9

Role limitations due to emotional problems

Yes 4 2 4 12 0.2733

No – 1 1 8

Mental health

Yes – 8 12 2 0.3546

No – 2 7 1

� Student t-test at significance level of 0.05.
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According to Fleck,15 the concept of quality of life reflects
the subjectivity immersed in the cultural context, and will
vary for each person, depending on their goals and expecta-
tions. It is also noted that some aspects are common and
universal, such as physical and psychological well-being,
social relationships, the environment, level of independence,
and personal beliefs or religion.

Taking into account individual health, it is assumed that
not all healthy subjects are free of disease, and not all those
who are free of disease are healthy.25 In everyday life, people
suffering from illness, and who have disabilities or impair-
ments, can be recognized as healthy and productive, without
showing signs of functional limitations. On the other hand,
some peoplemay show signs of disabilities and impairments,
as well as limitations and suffering, without any clinical
evidence of disease. Therefore, besides the presence or

absence of disease, one must consider the severity and
complications that will interfere with the quality of life.26

►Table 3 shows that the majority of the tobacco growers
got scores higher than 50% (with or without any chronic
disease); however, there was a significant relationship
between the “role limitations due to physical health” section
and chronic diseases. In 2013, a cross-sectional study was
conducted of 2,315 rural-to-urban migrant workers, and
2,347 local urban residents in the Shenzhen-Dongguan
economic zone (China). The outcomes included HRQOL
(measured by SF- 36) and health service utilization (self-
reported). The results showed that compared with local
urban residents, rural-to-urban migrant workers had lower
scores in all domains of HRQOL, and were more likely to
report chronic illnesses (9.2% versus 6.0%, adjusted odds ratio
[OR] ¼ 1.62, 95% CI 1.28–2.04) and recent two-week mor-
bidity (21.3% versus 5.0%, adjusted OR ¼ 5.41, 95% confi-
dence interval [CI] 4.26–6.88). Among the individuals who
reported sickness in the previous two weeks, migrant work-
ers were much less likely to see a doctor (32.7% versus 66.7%,
adjusted OR ¼ 0.21, 95% CI 0.13–0.36).27 These findings
agree with other studies7–11 showing that exposure to
pesticides can cause harmful long-term effects on the health
of rural workers, and the exhausting activity of the tobacco
growers can cause physical health problems too3

One study28 with tobacco growers from Pelotas showed
that workers have superficial knowledge about the health
risks they are exposed to in their work environment, and that
PPE is not widely accepted — workers do not wear some of
the equipment because they consider it uncomfortable.
There is a lack of training aimed at farmers focusing on
prevention of health problems and the proper handling of
pesticides.29

►Table 4 shows the relationship between the sections for
“role limitations due to physical health” and “general health”
regarding hearing complaints from tobacco farmers. Chia
et al30 assessed the association between hearing impairment
andHRQOL using the SF-36. The results showed that binaural
hearing impairment was associatedwith poorer SF-36 scores
in both physical and mental health, with poorer scores
associatedwith more severe levels of impairment. Authors17

compared the results of the HRQOL questionnaire with the
hearing handicap between two groups of employees with
normal hearing (20) and aided hearing impairment (20). The
HRQOL results were also compared with a normative popu-
lation (597). Swedish versions of the SF-36 and the hearing
handicap inventory for adults (HHIA)were used to determine
the HRQOL and hearing handicap. The employees reported
relatively good HRQOL in relation to the normative popula-
tion, but significantly lower physical functioning and higher
perceived effort than their normally-hearing peers in noisy
environments. Results from the HHIA showed mild self-
perceived hearing handicap. The current results demon-
strate that the physical health status can be negatively
affected even at a mild-moderate severity of hearing impair-
ment, and that a higher perceived effort is reported from this
group when performing a task in a noisy environment,
despite the regular use of hearing aids.

Table 5 Analysis of correlation between the sections and the
use of personal protective equipment in the study groups
(N ¼ 38)

Section and
PPE Use

Scores p

> 25 25 to
49

50 to
74

75 to
100

Physical functioning

No – – 2 – 0.8533

Yes 1 1 2 19

Role limitations due to physical health

No 1 1 – – �0.0333

Yes 2 1 3 17

Pain

No – 2 – – 0.0500

Yes 3 1 12 7

General health

No 1 – 1 – 0.6000

Yes 1 7 11 14

Vitality

No 1 – 1 – 0.6967

Yes 2 11 9 1

Social functioning

No – – 1 1 0.9200

Yes – 1 3 19

Role limitations due to emotional problems

No – – 2 – 0.7700

Yes 1 2 4 16

Mental health

No – 1 1 – 0.5467

Yes – 7 14 2

�Fisher exact test at a significance level of 0.05 (5%). Among the 40
subjects in the study group, 2 did not respond to the questions on use of
personal protective equipment.
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Despite the fact that the tobacco growers’ hearing was not
measured in this study, it is generally agreed that HRQOL
measures could be useful in the audiological assessment and
rehabilitation, as the generic health status measures could
lack necessary sensitivity to detect everyday life difficulties
that a hearing impairment may cause.31

Regarding the effects of pesticides on the auditory system,
it is known thatmanyof the pesticides used in agriculture are
neurotoxic and can affect the central and peripheral nervous
systems,32 leading to more serious problems than hearing
loss. But also, there is evidence that hearing loss is an early
manifestation of contamination.33 According to Morata,34

some pesticides and herbicides, such as organophosphates,
can have a toxic effect on the auditory system.

Hwang et al35 performed a retrospective cohort study and
applied a questionnaire to 1,622 residents and growers near
farms exposed to pesticides (organophosphates) with ques-
tionsaimedathearingandhearing loss. Theyobservedahigher
prevalence of people with difficulty hearing in farmers who
had greater exposure to pesticides, aggravated by exposure to
noise.

Crawford et al36 administered questionnaires to 14,229
male pesticide applicators. The questionnaires assessed
auditory complaints among individuals exposed to pesti-
cides. Of the 14,229 pesticide applicators, 4,926 reported
difficulty hearing, and the 9,303 subjects in the control group
reported no difficulty hearing. The survey found that hearing
loss is significantly associated with agricultural activities,
suggesting that exposure to pesticides (organophosphates)
increases the risk of hearing loss.

Other studies37–41 have shown that hearing damage can
negatively impact the quality of life of workers exposed to
pesticides.

De Sena et al38 conducted a study with 351 adult farm
workers, aged 18–59 years, of both genders, with a mean age
of 33 years, and mean duration of exposure of 16 years,
working currently or in the past within the agricultural
sector in rural areas, with or without the use of pesticides.
All workers underwent otoscopy, medical history, a ques-
tionnaire on the quality of life index, and pure tone audio-
metry. The authors concluded that there was an influence
from the pesticides on the hearing health and the quality of
life in the farm workers.

Alcarás et al3,39 evaluated the hearing of 25 workers
exposed to noise and pesticides, of both genders, aged 22–
35 through exams for transient evoked otoacoustic emis-
sions (TEOAE), distortion product evoked otoacoustic emis-
sions (DPOAE), and research of the suppression effect. The
results were compared with a control group of 30 subjects
without exposure, of both genders, aged between 18 and
35 years. The results showed statistically significant differ-
ences between the findings of TEOAE and DPOAE, and the
exposed group had worse outcomes and lower suppressing
effects, suggesting that otoacoustic emissions and the sup-
pression effect can be used in early identification of hearing
loss in workers exposed to noise and pesticides.

França et al40 analyzed the auditory effects of exposure to
pesticides in thecentral auditorysystemof22tobacco farmers,

aged 20–57 years, applying auditory processing tests, the
dichotic digits test (DDT) and random gap detection test
(RGDT). In the DDT and RGDT, there were significant differ-
ences between the groups. Thus, it may be suggested that the
auditory abilities of temporal resolution and binaural integra-
tion are impaired in tobacco farmers exposed to pesticides.

Lobato41 evaluated agricultural workers exposed to pesti-
cides. Theyunderwent anaudiological evaluationcomposedof
the following: a questionnaire, otoscopy, pure tone audiome-
try, immittance screening, high frequency audiometry, TEOAE,
DPOAE, and research of the suppression effect, as well as a
biological evaluation. The study results showed that exposure
to pesticides can cause auditory dysfunction, both peripheral
as well as central, with impairment to the basal region of the
cochlea and the efferent olivocochlear system.

As to the correlation between the questionnaire sections
and work, there was no significant difference between the
sections and the occupation of tobacco grower (►Table 1),
which could suggest that any activity in tobacco farming
might present a risk to health.

According to the Brazilian Association of Tobacco
Growers,3 in southern Brazil tobacco farming is developed
in farms that are considered small. On these farms, the
burden of tobacco farming is shared by both the tobacco
grower and his family, who ends up getting involved in all
activities of farming and consequently is exposed to agents
that can damage their health.26,37,42–45 This fact could have
influenced the results of the absence of correlation between
the questionnaire sections and work, that is, all activities
exercised by the tobacco farmer and his family related or not
to work itself, are submitted to the effects of exposure to
pesticides, which would affect their quality of life.

Also, there was no significant difference between the
sections and the type of pesticide (►Table 1), which could
demonstrate the effect of the pesticide mixture on health
and, therefore, on the quality of life. Soares et al46 showed
that inwork practices with pesticides, several substances are
used simultaneously, a fact also reported by tobacco farmers
interviewed in this study (►Table 1).

Furthermore, the use of combined substances is thor-
oughly discussed by Silva et al,45 which explains that the
addition of various chemicals can cause independent syner-
gistic and antagonistic effects on human health, and that
variables such as nutrition, alcohol abuse, and smoking can
interfere with the chemicals’ effects on health. Also, stress at
work and elevated temperatures may contribute to the
harmful effects of occupational exposure to these chemical
agents, and farmers are particularly exposed to high tem-
peratures and stress in work activities.

Moreira et al9 found the use of more than 100 different
pesticide combinations and state that use of these combina-
tions often occurs without technical guidance.

In contrast, the Pan American Health Organization47

points out that organophosphates cause the highest number
of deaths and poisonings in the country, because such
pesticides act as cholinesterase inhibitors and can be
absorbed either by contact with the dermis, or by ingestion
or inhalation. The inhibition of cholinesterase promotes the
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accumulation of acetylcholine at nerve synapses, leading to
parasympathomimetic effects.

For the correlation among the sections and the presence
of contamination (►Table 1), no significant differences were
observed. It is known that clinical manifestations (acute or
chronic), due to the lack of specific symptoms related to
poisoning, make it difficult, in most cases, to establish the
relationship of the type of pesticides with a causal link.48

However, acute and chronic exposure may cause various
diseases, such as various types of cancer, liver damage,
kidney damage, central nervous system disorders, male
sterility, allergic reactions, irreversible lung fibrosis, and
hyperglycemia, as well as nicotine absorption through the
skin upon contact with green and damp tobacco leaves,
which causes “green tobacco sickness,” whose symptoms
are nausea, vomiting, weakness, headache, dizziness, and
may also include abdominal cramping.6

In ►Table 5, significant differences were found between
the physical functioning section and non-use of PPEs
(p ¼ 0.0333). Our study has shown that tobacco growers
have worked for many years without using any kind of
protection, and the protection used today is still not in
accordance with the standards recommended by the Labor
Ministry.49 A fact that can be related to findings by Czer-
esnia,26 who reported that, despite contact with pesticides
occurring over the entire tobacco production process, it is at
the stage of harvest, during the months from December to
February, that the worker gets exposed the most; after all,
that corresponds to the Brazilian summer, which exposes
workers to high temperatures and causes greater rejection of
the use of PPE.

Lima50 reports that there is a lack of preparation of
tobacco growers regarding their personal care when hand-
ling pesticides. Despite being oriented to wear PPE, they do
not do so in practice. The author describes how boots and a
hat were, largely, the “protective” equipment used by work-
ers during the application of pesticides, and most discarded
the use of masks or special clothing. Similar data were found
in this study (►Table 1).

Given this reality, the importance of implementing health
promotion projects involving a multidisciplinary team of
health professionals, safety engineers, agronomists, and
others should be emphasized. In addition, government sur-
veillance and health care systems to empower the farmers
should be stressed, focusing on care for general health, use of
hearing protection, use of smaller amounts of pesticides or
their replacement with equivalent products that are less
toxic. It is also worth emphasizing the need for projects to
develop planting techniques without the need for pesticides.

At this time, it is theworker’s own choice as to the limits of
his ability towork. However, the ability of the worker to take
care of himself is a dubious idea. One can only wonder
whether in fact theseworkers have developed the awareness
to take care of themselves. There is a need to invest in actions
that can reduce these workers’ vulnerability to disease, and
stop them from generating inability, chronic suffering and
premature death in individuals and in the population at
large.

The data from this study reinforce the need for control of
occupational hazards, identification of illness from exposure
to pesticides in tobacco farming, and empowerment and
improvement of people’s quality of life.

The Health DepartmentModel for Populations Exposed to
Pesticides51 and the Assessment Protocol for Chronic Pesti-
cide Poisoning48 are intended to guide the Brazilian public
health care system health diagnosis network for the care,
treatment, rehabilitation, promotion, prevention, and sur-
veillance of workers exposed to pesticides, with these docu-
ments suggested for monitoring the general health and
hearing of tobacco growers.

As for empowerment and improving the population’s
quality of life, in the global arena, Brazil is still considered
a developing country where a small portion of the popula-
tion has access to the production of goods and services, and
inequality impacts the quality of life, human health and
environmental conditions.51,52

In this study, the SF-36 was successful in identifying the
impact on the quality of life of tobacco farmers. However, one
of the limitations of this study is that it depends on self-
reported signs and symptoms of disease. It is suggested that
studies be performedwith clinical and hearing evaluations of
the participants, as well as measuring the implications of
harm to the quality of life.

Conclusion

It can be concluded that tobacco growers hadworse scores on
the perception of quality of life when compared with the
control group; thereby, showing a worse quality of life.
However, there was statistical significance only in relation
to the sections for pain and general health. There was a
statistically significant relationship between the section for
role limitations due to physical health and chronic diseases
(p ¼ 0.0302), hearing complaints (p ¼ 0.0304), and non-use
of PPEs (p ¼ 0.0333). Also, a statistically significant relation-
shipwas found between the sections for physical functioning
and hearing complaints (p ¼ 0.0077), and the sections for
general health and hearing complaints (p ¼ 0.0100).
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