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Abstract:

Introduction: As the population of world is increasing there is increased use of pes-
ticides to enhance the crop production. Farmers are trying different types of chemi-
cals to kill harmful germs, but they are exposing themselves to different hazards.
Throughout the world insecticides are used to kill insects that harm crops. These
insecticides are usually neurotoxic. They have a lethal effect on the nervous trans-
mission. Peoples who are exposed to these poisons are also at great risk of neuro-
toxic effects .

Objective: To study the effects of pesticides on the hearing of the farmers. It was a
retrospective and descriptive type of study which was conducted in the department
of physiology in association with department of ENT.

Methodology: This retrospective study done between Mar 2019 to Aug 2019 at ENT
department of Liaquat University Hospital Hyderabad. 100 subjects (50 study group
having exposure to pesticides for at least five years, while 50 subjects as controls
having no history of exposure to pesticides during last 5 years) were selected. The
selected participants were subjected to a detailed otoscopic examination and if no
other cause e.g. conductive deafness was found, the selection was finalized. The
finalized participants were undergone through a comprehensive audiometric evalu-
ation.

Results: showed pesticide damages the hearing (P= .003). There was no link be-
tween the age of farmers and hearing loss (1.00). It was found that as the duration
of exposure increased the intensity of hearing loss increased (.001). It was also de-
tected that that hearing loss was more frequent in nonprofessional than in profes-
sionals (.001).

Conclusion: This study revealed that pesticide affects sense of hearing in humans.
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Introduction:

Different pesticide includes phenylpyrrole, organophos-

As the population of the world is increasing, efforts are in-
tensifying to increase the production from the crops. Farm-
ers are trying different types of chemicals to kill harmful
germs, but they are exposing themselves to different haz-
ards’. Throughout the world insecticides are used to kill in-
sects that harm crops. These insecticides are usually neuro-
toxic. They have a lethal effect on the nervous transmission.
Peoples who are exposed to these poisons are also at great
risk of neurotoxic effects *°.
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phate, organochlorine, imidazole and conazole. These pesti-
cides are usually neurotoxic but some may be genotoxic and
reprotoxic *®. Acute effect of pesticides is organophosphorus
poisoning, pulmonary edema and eye irritation. Chronic
effect includes neurotoxic but they are ototoxic also. It dam-
ages the auditory nerve and produces sensory neural hear-
ing loss "°.

Trauma, noise exposure, infection and genetic history usual-

ly lead to hearing loss. As the time is passing chemical expo-
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sure particularly the pesticides produces hearing loss due to its
neurotoxic effects’. Low literacy rate is an important factor.
Usually women are less affected then males®. Older farmers are
most commonly affected peoples because they were exposed to
pesticides and noise for longer time period™’.

As the hearing problem is increasing that up to 2030 it will be
ten most common disorders. Hearing produces communication
but this communication can be hampered by different chemicals
and toxins. It is estimated that 15% of work force suffer from
hearing problems". About 1.1 billion peoples throughout the
world are associated with farming and their hearing is common-
ly affected by pesticides®. According to WHO 23% of deaths
throughout the world are because of factors associated with
pesticide. Most of the deaths are because farmers do not use
protective measures during pesticide spray ™.

Hypothesis:

As there is paucity of data both locally and internationally about
the effects of pesticide on the hearing of persons who handle
them, a null hypothesis was designed assuming that pesticides
have no effects on the hearing.

Study rational:

The use of pesticides is increasing day by day to increase the
production of crops to meet the need of increasing population.
The rational of present study is to judge the status of hearing of
the persons who are exposed to pesticides.

Objective:

To study the effects and relationship between hearing and pesti-
cide.

Methodology:

Study carried out at the ENT OPD of Liaquat University Hospital
Hyderabad, from March 2019 to August 2019. For study purpose
100 participants enrolled. This included 50 control cases who
were not exposed to pesticides for the last five years and 50
patients in study group who were regularly exposed to pesti-
cides. Ethical permission sought from the ERC of the institute
and gate keeper permission was taken from the administration
of Liaquat University Hospital Hyderabad. We observed inclu-
sion/exclusion criteria to select the study and control group. In
the control group only those patients were selected who were
between 15-50 y of age group and were not involved in pesti-
cide spray and handling. They did not have any history of previ-
ous otic trauma, chronic suppurative otitis media, cigarette
smoking, diabetes mellitus and hypertension. In the study
group only the male patients between 15-50 years of age who
were involved in pesticide handling and spray for the last five
years were selected, however they did not had any history of
previous history of otic trauma, chronic suppurative otitis me-
dia, cigarette smoking, diabetes mellitus and hypertension. In
this study only male patients were selected as exclusive male
are involved in pesticides handling. The age group was limited
from 15y to 50 to exclude other causes of sensory neural hear-
ing loss. The patients selected were subjected to audiometric
evaluation.

Data collected on a specific questionnaire Performa, and ana-
lyzed by using SPSS 16. Descriptive analysis was used for calcu-
lating the frequency of different variables. Cross tab measured
the specific relationship between different variable. Chi square
test detected the P value. Value less than 0.05 were considered
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as significant.
Test procedure:
To invite patients a unique campaign was launched that pro-
duced awareness about the hazardous effects of pesticide on
hearing if used without protective measures. For this purpose
handbills and posters were pasted on different locations. This
was supported by face book and messenger. All those farmers
who came in the ENT OPD with sensory neural hearing loss were
also invited in the study. The selected participants were subject-
ed to a detailed otoscopic examination and if no other cause e.g.
conductive deafness was found, the selection was finalized. The
finalized participants were undergone through a comprehensive
audiometric evaluation.
Results:
For this study 100 participants were divided into two groups.
There were 50 control and 50 patients belonged to study group.
After audiometric assessment we observed hearing loss in 8% of
participants from control group while hearing loss in study
group was detected in 34% of the participants. Statistically the
difference was highly significant. The chi-square statistic is
10.1869. The p-value is .001414. Significant at p < .05.
(p=0.003) as shown in table 1.

Table No 1. Hearing Loss detected after Audiometry

) Hearing loss
Variables Total P value
Yes No
Control 4 46 >0
(8%) (92%) (100%)
Study 17 33 50 0.001
group (34%) (66%) (100%)
Total 21 79 100
(21%) (79%) (100%)

Table 2 describe relationship of age with hearing loss.20% par-
ticipants below age 20 showed hearing loss while 22% partici-
pants above 20 experienced hearing loss. The chi-square statis-
tic is 0.0603. The p-value is .806058. Not significant at p < .05.
P value was 1.00. This means that there is no significance be-
tween age and hearing loss in this study.

Table No 2. Hearing loss and age groups.

Age Hearing loss Total P value
Yes No

<20y 10 40 50

>20y 11 39 50 0-8060

Total 21 79 100

Table 3 shows hearing loss relationship with duration of expo-
sure. Only 8% participants from control group suffered from
hearing loss. The participants who were exposed for less than 5
years 24% suffered from hearing loss. 44% participants from
more than 5 years duration exposure suffered from hearing loss.
P value was .001 showing significance between hearing loss and
duration of exposure to pesticides.
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Table No 3. Duration of exposure and hearing loss

Duration of ex- Hearing Total P value
posure loss

To pesticides Yes | No

Control group 4 46 50

Less than 5y 6 19 25 .001
More than 5y 11 14 25

Total 21 79 100

Table 4
shows relationship between type of personnel involved in pesti-
cide handling and hearing loss. There was 40% hearing loss in
farmers while 10% hearing loss was seen in professional. Only
4% hearing loss was seen in control group. P value was .001 sig-
nifying a close relationship between hearing loss and type of
professional involved.

- Table
Type of person Hearing loss | Total | P No 4
involved Yes | No value Hearing.
Farmers 16 24 40 Loss in
Professional 1 9 10 0.001 | differ-
ent
Control 4 46 50 profes-
Total 21 |79 100 sionals.
Bar Chart
50+ haanng loss
Myes

40 Hno
—
c
=
o
(&

farmers

professional control group

type of pesonnel

FigNo.1.

Discussion:

We found high prevalence (34%) of clinical hearing loss (> 25 dB
HL threshold) in the study subjects. Published studies have re-
ported hearing loss in agricultural workers with variable fre-
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quency.’>" Therefore it is appropriate time to develop national

policy and active intervention to control this work-related loss of
hearing among agricultural workers. Although smoking was not
the variable in this study, yet it has been shown that smoking is
independent risk factor for loss of hearing and farmers who use
to smoke are more vulnerable for high frequency hearing
loss.***>We found statistically significant (p value=0.001) differ-
ence in hearing loss among workers exposed for less than 5
years and more than 5 years. The use of pesticides is a risk factor
for hearing loss and risk depends upon and directly proportional
to the duration of exposure to pesticides.'® We found both low
and high frequency band hearing loss among agricultural work-
ers; this finding contrasts with results of Crawford et al.Y who
reported only high frequency hearing loss, but in agreement
with finding of Kds et al.® who reported for both low and high-
frequency band hearing loss and agricultural work. Agriculture
machinery also create heavy noise and we cannot clearly con-
clude whether exposure to pesticides and noise effect hearing in
a bilateral or asymmetric manner. However potential synergism
between noise and pesticide exposures has been suggested in
the literature.”®**However hearing loss among professionals
involved in pesticides handling; other than farmers, strongly
support the major role of pesticides as we found statistically
significant (p value 0.001) results.

Conclusion:

The null hypothesis was rejected. This study revealed that pesti-
cide affects the hearing of humans.

Recommendation:

Personal intensive care must always be taken while spraying the
pesticide. The companies should also be directed to sale pesti-
cides to professionals only; alternatively should arrange person-
nel to spray the crop by taking every preventive measure.
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