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ABSTRACT

Background: Endosulphan was extensively sprayed in the cashew plantations in over 90 villages in Dakshina
Kannada district for almost two decades before a ban was imposed. Areas where Endosulfan spraying was carried out,
disability screening camps were conducted. The study aimed at describing the distribution of attendees of the
disability screening camps among the population residing in the Endosulfan exposed area of Dakshina Kannada
district of Karnataka, India.

Methods: A cross sectional descriptive was undertaken with the permission of district health authorities by specialists
in the villages of five taluks, on the patients attending the disability screening camps conducted in the year 2014-15.
The patients were consecutively listed and classified based on the Persons with Disabilities Act, 1995 and analysed
using SPSS version 20.0.

Results: Of the 4214 patients who attended the screening camps for disability held in the taluks mentioned above,
2190 (52.0%) were males. The most common affected age groups were between 5-19 years of 1606 (38.1%). The
most common disability was intellectual disability (including cerebral palsy) in 2474 (58.7%) followed by physical
disability seen in 384 (15.5%). Infertility was seen among 297 (7.09%) of the attendees of the screening camps. The
total number of cancers patients attending the screening camps was 71 (1.6%), and 21 (0.5%) were cancers related to
the reproductive tract, and 6 (0.1%) had breast cancer.

Conclusions: The most common age groups reporting with disabilities to the screening camps conducted by the
district health authorities in Endosulfan sprayed villages of Dakshina Kannada district belonged to 5-19 years, and the
most common disability was intellectual disability.
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INTRODUCTION an endocrine disruptor by the enhancement of the

estrogenic effect on reproductive and other somatic cell
Endosulfan also called as benzoin, endOCeL h“dan7 lines in animals and hl.]mans.2 This action of Endosulfan
thiodan and thionex is an off-patent organochlorine has found to be toxic to whiteflies, aphids, leafhoppers,
pesticide with known effects of DNA damage, a mutation Colorado potato beetles and cabbage worms and
in somatic, and sex chromosomes.* Endosulfan acts like moderately toxic to honey bees.** Endosulfan can be
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considered as one of the most toxic pesticides in the
market today, with many countries reporting accidental
and intentional harm caused due to the use of this
compound.® The national meeting on the health hazards
of Endosulfan and need for ban held in 2011 showed that
in Kasargod district of Kerala about 9000 victims of
Endosulfan had been identified of which 4800 are
bedridden and more than a thousand have lost their lives.”
An ever-growing demand of the survivors against the use
of Endosulfan for more than ten years has resulted in two
states, namely Kerala and Karnataka Governments, to
ban the use of Endosulfan.” The district of Dakshina
Kannada also has many cashew plantations where the use
of Endosulfan was observed in the form of spraying over
the cashew trees in the estate under the cashew
development corporation. Over 90 villages in the five
taluks of Dakshina Kannada district covering more than a
thousand hectares of cashew plantation for about two
decades have been using this pesticide.® A study
conducted by Dayakar et al in 2002 in one of the
Endosulfan exposed villages in Belthangady Taluk of
Dakshina Kannada district, Karnataka, India reported that
there was an increase in the number of cancers, skin
problems, infertility and children born with mental and
physical defects.® Based on the recommendations of
National Human Rights Commission (NHRC), the
National Institute of Occupational Health (NIOH)
conducted a thorough epidemiological study which found
that there was a significantly higher prevalence of neuro-
behavioural disorders, a congenital malformation in
females and abnormalities related to the male
reproductive system. ® However, quantitatively no study
has been undertaken to determine the prevalence of the
disabilities among these populations at the five taluks of
the Dakshina Kannada district of Karnataka. Given this,
the study aimed to describe the distribution of disabilities
among the population residing in the Endosulfan exposed
area in Dakshina Kannada district of Karnataka

METHODS

Though a previous study mentioned more than 90
villages with purported Endosulfan spraying in Dakshina
Kannada district, only 69 villages reported the use of
Endosulfan.® The total area covered was about 3500
hectares. The disability screening camps were conducted
by District Health Office of Dakshina Kannada district,
Karnataka to identify the disability among the population
in Dakshina Kannada district where Endosulfan spraying
was carried out. The screening camps were held in five
taluks of Dakshina Kannada taluks, namely, Bantwala,
Belthangady, Mangalore, Puttur, and Sullia as shown in
Figure 1. Specialist doctors in paediatrics, general
medicine, ophthalmology, otorhinolaryngology and
psychiatry used the persons with disabilities (equal
opportunities, protection of rights and full participation)
act of 1995, to diagnose the types of disabilities among
the attendees of the disability screening camps. The
screening camps were conducted for a year between 2014
to 2015. Secondary data analysis after appropriate

permissions for data was obtained from district
authorities. Additionally, ethical clearance from the
college authorities also was obtained. The secondary data
thus obtained was evaluated for any missing data and
appropriately excluded from the analysis. The data
attending the disability screening camps of the age and
sex of the patients, type of disability and the percentage
of the disability Persons with Disabilities (Equal
Opportunities, Protection of Rights and Full Participation
Act, 1995 of the attendees to the camps using a pre-
structured proforma. The data were entered into MS
Excel and analysed using SPSS (Statistical Package for
Social Sciences) version 20.0. Descriptive statistics of
percentages and proportions were used to describe the
data.

Figure 1: Geographic location of the five taluks of
Dakshina Kannada affected by extensive use of
Endosulfan.

RESULTS

The taluks in which the disability screening camps were
conducted is shown in Figure 2. The distribution of the
attendees of the disability screening camps in the various
taluks is shown in Table 1. The maximum number of
patients were from Puttur taluk 1661 (39.4%), and the
least number of patients were from Sullia Taluk 312
(7.4%). About 2190 (52.0%) of the 4214 patients
examined were males.

Table 1: Taluk wise distribution of the attendees of
the disability screening camps in Dakshina Kannada
district of Karnataka.

Taluk Frequenc %
Bantwal 455 10.8
Belthangady 1433 34.0
Mangalore 353 8.4
Puttur 1661 39.4
Sullia 312 7.4
Total 4214 100.0

The age group-wise distribution of the attendees of the
disability screening camps in the five taluks of Dakshina
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Kannada district, Karnataka is shown in Table 2.
Specialists measured the extent of disability based on
Persons with Disabilities (Equal Opportunities, Protection
of Rights, and Full Participation) Act 1995. The different
types of disabilities seen in attending the screening camps
held in the five taluks in Dakshina Kannada are shown in
Figure 1. The most common disability was the
intellectual disability (including cerebral palsy) seen in
2474 (58.7%), which was followed by physical disability
seen in 384 (15.5%). The total number of cancers patients
attending the screening camps was 1.6% and 0.5% were
cancers related to the reproductive tract and 0.1% had
breast cancer.

Table 2: Age-wise distribution of the attendees of the
disability screening camps in the five taluks of
Dakshina Kannada district of Karnataka.

| Age group (in years Frequency %

Less than five 233 5.5
6-15 1077 25.6
16-25 1037 24.6
26-35 908 21.5
36-45 468 11.1
More than 46 482 114
Age not specified 9 0.3
Total 4214 100.0

FACILITIES GIVEN TO THE ENDOSULFAN VICTIMS OF DAKSHINA KANNADA DISTRICT

Figure 2: The taluks where the disability screening
camps were conducted in Dakshina Kannada District,
Karnataka.

Source: Maps created based on data obtained on facilities
provided to Endosulfan victims by, Dakshina Kannada district
Health and Family welfare department, Dakshina Kannada

District, Karnataka.

Table 3 shows the percentage of disability measured as
per the Persons with Disabilities (Equal Opportunities,
Protection of Rights and Full Participation) Act of 1995
among the attendees of disability screening camps in the
five taluks of Dakshina Kannada district, Karnataka.
Most of the individuals who had a disability had 40-75%

of disability seen in 2152 (51.1%) attendees of the
disability screening camps.

Table 3: The percentage of disability among the
attendees of the disability screening camps in
Dakshina Kannada district, Karnataka.

Percentage of disabilit Frequency %

No disability 547 13.0
1-40 338 8.0
41-75 2152 51.1
More than 75 1177 27.9
Total 4214 100.0

Cancer breast 6
44
Cancer OBG 21

Other cancer

Epilepsy ® 88

Infertility wmmm 297
Visually Impaired ® 95
Multiple disability 27

Others wmmmm 388

Disability type

Communication Disability = 86
Hearing Impairmnent mmsm 302
Physical disability wsssm 384
Intellectual disability 2474

0 1000 2000 3000

Number of patients

Figure 3: Disability wise distribution of the patients
attending the disability screening camps in Dakshina
Kannada districts.

DISCUSSION

The present study has attempted to highlight the
disabilities among the individuals attending the disability
screening camps held in the five taluks of the Dakshina
Kannada district, Karnataka, where there was Endosulfan
spraying conducted. The National Institute of
Occupational Health in Ahmedabad in its final report
showed that higher prevalence of learning disability and
neurobehavioral disorders were seen in Kasaragod district
of Kerala however our study indicated that the most
common disability was Intellectual disability (including
cerebral palsy).” In Kasaragod, Kerala state the medical
camps were conducted and found that workers in areas
where endosulphan was sprayed, the most common
disabilities were found to be mental retardation and
physical disability which was similar to the present
study.’®

The study also highlighted that the incidence of mental
retardation in areas with aerial spraying was almost
eleven times higher in sprayed areas (971 cases)
compared to that of non-sprayed areas (83 cases).
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A study conducted by Embrandiri et al which showed up
to 74.5% males and 74.1% of the 1000 respondents had
mental retardation and the highest rates of mental
retardation was seen among individuals aged zero to
fourteen years of age which were similar to our study
where the individuals with disabilities were from the age
groups of 6 to 15 years of age 1077 (25.6%).* The
survey conducted by Embrandiri et al in the Kasargod
District of Kerala showed that the most common health
effects in the areas where Endosulfan was used in the
district.* This study showed that 46% of boys and 42.5%
of girls less than 14 years had congenital anomalies;
however, our review was not able to capture these
congenital anomalies. The survey also showed that 74.5%
of the males and 74.1% of the females under age 30 had
mental retardation which had comparable rates of
disability to the present study.™

CONCLUSION

The most common age groups reporting with disabilities
to the screening camps conducted by the district health
authorities in Endosulfan sprayed villages of Dakshina
Kannada district belonged to 5-19 years and the most
common disability was intellectual disability (including
cerebral palsy). Most of the disabilities were moderate to
severe (40-75%) disability.

This study highlights the disabilities in the areas where
Endosulfan spraying was done. Further, it is
recommended that studies exploring the reasons for the
disabilities especially in age groups of 5-19 years should
be undertaken in these areas. Additional environmental
studies could also be undertaken to determine the
deleterious effects of Endosulfan in the environment even
after several years of the ban.
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