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Abstract

Guinea worm disease (Dracontiasis) was once a significant public health problem in Tamil Nadu, particularly in rural areas
where unprotected water sources such as step wells and ponds facilitated the transmission of the disease. This review provides
an in-depth analysis of the epidemiology, control, and eventual eradication of the disease in Tamil Nadu, focusing on the
governmental and public health measures undertaken from the 1950s through the 1980s. The disease, caused by the parasite
Drancunculus medinensis, primarily affected rural communities, with transmission occurring through water fleas (Cyclops)
found in contaminated water sources. The endemic areas in Tamil Nadu included the districts of South Arcot, Tiruchirap-
palli, and North Arcot, where the disease was hyper-endemic, and districts like Madurai, Salem, and Coimbatore, where it
was moderately endemic. Key control measures like chemical treatments using D.D.T. and bleaching powder, and biological
methods like introducing cyclopscidal fishes, were implemented to reduce the Cyclops population in water sources. Public
health education and constructing protected water sources played an essential role in interrupting the transmission cycle. The
statewide Guinea worm Eradication Programme, initiated in 1959, significantly reduced disease prevalence. By 1982, Tamil
Nadu was declared free of Guinea worm disease, a success attributed to the collaboration between government agencies and
international organizations like the WHO and UNICEF. This paper highlights the lessons learned from the eradication efforts,
emphasizing the importance of safe drinking water, public health education, and sustained surveillance. The eradication
of Guinea worm disease from Tamil Nadu serves as a model for other public health campaigns and is considered a major
milestone in India’s fight against communicable diseases.
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1 Introduction

Public Health has been a major concern in India, espe-
cially in addressing diseases that disproportionately
impact rural communities. One significant example is
the eradication of Guinea worm disease (Dracontiasis) in
Tamil Nadu, which serves as a milestone in India’s public
health history. This disease, caused by the Dracunculus
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medinensis parasite, was once highly endemic in rural
parts of Tamil Nadu, where people relied on contaminated
water sources. Transmission occurred primarily through
water fleas found in unprotected water supplies, impact-
ing areas with limited access to safe drinking water. In
collaboration with organizations such as the WHO and
UNICEF, the government implemented a series of public
health interventions from the 1950s through the 1980s.
These measures included chemical and biological water
treatments, health education campaigns, and infrastructure
improvements to provide safe drinking water. By 1982,
Tamil Nadu was declared free of Guinea worm disease,
showcasing a successful public health intervention and
eradication model. This document provides a comprehen-
sive review of these efforts, emphasizing the approaches
taken, challenges encountered, and the broader impact on
public health initiatives in India.
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2 Guinea worm disease

Infection with Guinea worm is considered a common and
neglected cause of disability in rural areas of Africa, South-
West Asia, and India, where ponds or wells are relied upon
for drinking water (Miller, 1979, p. 683). The disease has
been known to Indians for millennia, as a reference is found
in Susruta Samhita. Although dracunculiasis is one of the
easily preventable parasitic infections, it has been a lead-
ing rural waterborne problem in many states in India (Joshi,
1997, p. 181). Guinea worm disease is thought to have
existed in India for several thousand years. In 1947, it was
estimated that India had some 25 million cases (Sharma,
2000, p. 668). Guinea worm disease was once endemic in
seven states in India, such as Andhra Pradesh, Gujarat, Kar-
nataka, Madhya Pradesh, Maharashtra, Rajasthan, and Tamil
Nadu (Park, 1994, p. 171). This study focuses on Tamil
Nadu, one of these states. Dracontiasis or Guinea-worm
disease is an important public health problem in the state,
especially in areas where step wells and ponds form the
chief source of drinking water. Surveys so far conducted by
the Public Health Department show that the disease is hyper-
endemic in the districts of South Arcot, Tiruchirappalli,
and North Arcot and moderately endemic in the districts
of Madurai, Salem, Tanjore, Coimbatore, Ramanathapuram
and Chingleput. The Directorate of Public Health has stated
that, as the vehicle of transmission of the disease is water,
the permanent method of eradicating the disease lies in pro-
viding a safe potable water supply free from direct contami-
nation and the abolition of step wells and tanks as drinking
water sources. This long-term measure involves consider-
able expenditure, which is being implemented steadily. The
disease is more prevalent from April to June. The infestation
intensity varies directly with the scarcity of drinking water
supplies during the above season. Chemical and biological
methods of control were carried out in South Arcot, West
Godavari and Bellary districts, and the chemical method of
control was carried out in other districts. This infestation
was heavy in South Arcot, Kurnool and Bellary districts.'
The Directorate has stated that at the same time the dis-
ease case be tackled by chemical methods which aim at the
destruction of infected cyclops by such chemicals as stable
bleaching powder, 50% D.D.T. wettable powder and Gam-
mexane D-120. Hitherto, measures for the control of the
disease using chemical materials have been undertaken by
local bodies on an Ad-hoc basis, and they have not been
very effective.

! Report on the Health Conditions in Madras State, 1952, pp. 32-33.

3 Epidemiology

The adult parasite involves the viscera, which manifests in
the subcutaneous tissues and the skin. The causative agent
is Dracunculus medicinensis, a distant relative of the filarial
worm. The disease is endemic in India, West Asia and tropi-
cal Africa. The adult worms mature in the viscera and deeper
tissues. The male worm is very minute (just 2 to 3 cm), but
the female can attain a length of 55 to 120 cm. Once preg-
nant, the female worms migrate to the skin of the human
body’s extremities and produce a blister. The blister bursts
on contact with fresh water, and a swarm of larvae get into
the water. The larvae can survive in water for 3 to 6 days.
The water fleas (cyclops) swallow these larvae and enter
the human body when flea-infected water is taken orally by
human beings (Mishra, 2007, pp. 195-196).

The salient epidemiological features of the disease are’:

1. The disease is prevalent only in rural areas.

2. The harijan communities do not suffer from the infesta-
tion since most of them use only draw-wells water for
drinking purposes.

3. The average annual rainfall in the endemic areas ranges
from 25 to 50.

4. The groundwater is often brackish, and the water table
is low. People, therefore, prefer surface water to ground-
water.

5. For taking water, people step into the tanks, ponds, and
step-wells and contaminate the water if they are infested.

6. The disease’s vectors are the cyclops, which break only
in soft, stagnant waters.

7. The disease manifests itself externally only after an
interval of 9 to 12 months. Often, the treatment has to
be surgical.

8. The disease is not fatal.

9. Chemicals impart taste to the water, and the people dis-
like chemically treated water.

4 Control measures

The control measures consisted of superchlorination of
water sources in the districts of Ramanathapuram, Than-
javur, Madurai, South Arcot, Coimbatore and Salem and
treatment of water sources with D.D.T. and Gammexane D.
120 according to the kind of water sources in North Arcot
district. In Tiruchirappalli, the water sources were treated
with D.D.T., and bleaching powder.’

% G.0. No. 2564, Ms. Health dated 11.08.1959.
3 Report on the Health Conditions in Madras State, 1959, pp. 28-30.
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Table 1 The effects of various chemicals on Guinea worm

Name of the chemical Effec- Limitation of dosage to  Comparative cost of Disadvantages Advantages
tive lethal ~ humans application for 2 months
dosage on period
cyclops
Bleaching powder 2 ppm Not toxic to humans Rs. 17.32 Superchlorination have  Useful for small chemical
to be repeated once in surface collection only
10 days. Transporta-
tion is difficult due to
bulk. It is impractica-
ble to treat large tanks
with the chemical
D.D.T.— 50% wettable 5 ppm. More than 7 ppm Rs. 22.50 - Effective in all kinds of
reduced water sources and the
t0 0.5% effect lacte for a period
suspen- of 1 %> months
sion
Gammexane D-120 50 ppm Not toxic to humans Rs. 9.28 Imparts a bad taste to Chemical is cheap and it

water which lasts for
about a week

could be used only in
areas where draw-wells
are already provided

The control measures were attended to by the regular
public health staff of the respective districts, except in South
Arcot, where a reserve Sanitary Inspector was specially
appointed for the work. The public health staff also carried
out intensive propaganda work on Guinea worm disease and
methods to combat it. Seven hundred and ten talks and 78
lectures and seven magic lantern demonstrations were given
to an audience of about 27,171 people, and about 1,200 pam-
phlets were distributed. Guinea worm and cyclops surveys
in North Arcot and Salem districts were carried out, and
suitable recommendations made.*

The disease was also tackled by chemical methods, aim-
ing to destroy infected cyclops. Research into the relative
merits of the lethal action of chemicals on cyclops in drink-
ing water showed that stable Bleaching powder, 50% D.D.T.
wettable powder and Gammexane D.120 were all effective
lethal dosage on cyclops. The limiting dosage for humans,
comparative cost, and advantages and disadvantages of field
use were worked out. The salient findings are shown in the
Table 1.

A cheap and effective method of control of cyclops breed-
ing in tanks and step wells was studied. Laboratory trials
carried out earlier with 0.5 percent D.D.T. suspension as
a cyclopscide below a dosage of seven parts per million
resulted in 100 percent kill of the crustaceans in 48 h. An
experimental field trial was carried out in a district board
step well of Joladasi village to confirm the laboratory

4 Report on the Health Conditions in Madras State, 1954, Govern-
ment of Madras, pp. 40-41.

5 G.0. No. 2564, Ms. Health dated 11.08.1959.
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findings in the field. The step well’s water contained numer-
able cyclops per dip at the commencement of the field trial,
and the cyclops density was reduced to five per dip within
5 days of the application of 0.5 D.D.T. suspension at 4.6
parts per million. The reduced cyclops density level was
maintained for a period of two months. The result was quite
encouraging, and a cheap, effective and safe method of
cyclops control without affecting the palatability and port-
ability of water would appear possible.®

Gammaxine (BHC) was found to be effective as a cyclop-
scide in the laboratory. Field trials have to be carried out to
confirm its efficacy. Guinea worm and cyclops surveys were
carried out in North Arcot district during November 1953,
and suitable recommendations made.’

Field observations and routine chemical treatment of the
drinking water sources in the experimental endemic villages
in Gingee and Wandiwash taluks of South and North Arcot
districts were continued. Control measures were carried
out in all the villages. A detailed guinea-worm survey by a
special staff member was carried out in the Tiruchirappalli,
Tanjore, Ramanathapuram, Madurai, North Arcot, and South
Arcot districts. Special guinea-worm surveys have been car-
ried out by research staff in Salem, Tiruchirappalli, South
Arcot, North Arcot, and Ramanathapuram districts, and suit-
able recommendations have been made.®

6 Report on the Health Conditions in Madras State, 1952, pp. 32-33.

7 Report on the Health Conditions in Madras (Residuary) State,
1953, Government of India, pp. 34-35.

8 Madras State Administration Report 19571958, Part-1, pp. 74-75.
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Chemical treatment of drinking water sources was done
in endemic villages by spraying 50 percent water wetta-
ble D.D.T. to kill cyclops, the vector species in transmit-
ting the disease. Health education was also attended to in
these villages to educate the masses about the prevention
of the spread of the disease.” The cyclops density in the
drinking water sources was kept at a minimum in all the
infected villages by properly treating the drinking water
sources. This interrupted the spread of infection in the
community. '

Experimental trials in the Department’s Research Labo-
ratory showed that treating water containing cyclops with
0.5 percent D.D.T. with wettable suspension below seven
parts per million was lethal cyclops. Problems of toxin
manifestation of D.D.T. on human beings and the relation-
ship, if any, between D.D.T. content in water and the den-
sity of cyclops are to be studied in order to evolve a cheap,
effective and safe method for killing cyclops without
affecting the potability and the palatability of the water.'!
Rural areas in ten districts of the state are endemic for
guinea-worm disease. The subsoil water in these areas was
invariably brackish, so people generally preferred surface
water collections, such as step-wells and ponds, for drink-
ing and cooking purposes. Drinking water in step-wells,
tanks, etc., in certain areas was treated with bleaching
powder once in 15 days to give a dosage of 2 ppm of free
chlorine in water.'

Guinea-worm control measures by the District Boards
were functioning in Madurai, Ramanathapuram, Tiruchi-
rappalli, South Arcot, North Arcot, Salem, and Coimbatore
districts. In the districts of Ramanathapuram, Thanjavur,
Madurai, South Arcot and Salem, control measures by
superchlorination were continued, and in North Arcot
District, water sources were treated with D.D.T. and Gam-
mexane D.120. A full grant of Rs. 11,000 per annum was
sanctioned to the North Arcot District Board to carry out
guinea-worm control measures in the taluks of Polur and
Chengam. Under the Guinea-worm Eradication Programme,
one Entomological Assistant, two Health Inspectors and 30
Field Assistants were trained at the Research Laboratory.
Three Entomological Assistants, 16 Health Inspectors and
36 Field Assistants were posted for this field work under
this programme. The programme was implemented on 1st
December 1959.1°

® Tamil Nadu State Administration Report 1974—75, pp. 176.

10 Tamil Nadu State Administration Report 1982-83, pp. 176.

' Madras State Administration Report 1952—1953, Part-I, pp. 44.

12 Madras State Administration Report 1957-1958, Part-II, pp. 139.
13 Madras State Administration Report 1958-1959, Part—, pp. 68—69.

Table 2 Disease-prevalent districts

Unit Areas covered

Villupuram Gingee, Tindivanam, Villupuram, and
Cuddalore, taluks of south Arcot

district

Tirukkoyilur Viruddhachalam, Tirukoilur, Kallaku-
richi, and Chidambaram taluks of
South Arcot district

Polur The whole of North Arcot district

Tiruchirappalli
Madurai
Bhavani

Thanjavir and Tiruchirappalli districts
Madurai and Ramanathapuram districts
Coimbatore and Salem districts

5 Guinea worm eradication programme

The Statewide Guinea worm Eradication Programme was
initiated in 1959. The disease was prevalent in all the dis-
tricts except the Nilgiris, Tirunelveli, Kanyakumari and most
Chingleput district areas. It was endemic in South Arcot, and
North Arcot districts, occurred in epidemics in Tiruchirap-
palli and Madurai districts and was mild in other districts.
These areas were divided into six zones, each under a unit
headed by an Entomological Assistant. The six units were
stationed at Villupuram, Tirukoilur, Polur, Tiruchirappalli,
Madurai and Bhavani.'*

The disease-prevalent districts were divided into six units
for the eradication programme. The areas covered by the
units are mentioned in Table 2:-

In December 1959, the Health Inspectors and Field Assis-
tants began a survey of the villages in each unit area to find
out the sources of drinking water, their nature, and the quan-
tity of water available in each source, etc., so that intensive
treatment with appropriate chemicals might be carried out
during the on-season. The survey continued in 1960."

The Guinea worm Eradication Programme was imple-
mented in all the districts of Tamil Nadu except Kanyaku-
mari and the Nilgiris. The operations were divided into six
units, each unit having an entomological assistant.

The main programme was the treatment of drinking
water sources with D.D.T. 50 percent water wettable pow-
der to kill the vector species (viz.) cyclops and treatment
of affected persons. During the year under review, 76 cases
of Guinea worm were recorded in three infected villages
of South Arcot district. The patients were treated with 4%
carbolic lotion to alleviate pain in the affected part of the
body.'®

14 Report on the Health Conditions in Madras State, 1960, Govern-
ment of Madras, p. 30.

15 Report on the Health Conditions in Madras State, 1959, p. 28-30.

16 Report on the Health Conditions in the State of Tamil Nadu, 1976,
Government of Tamil Nadu, p. 5.
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The Guinea worm Eradication Programme staff carried
out regular and periodical chemical treatment of drinking
water sources, treatment for all the guinea worm-affected
patients and health education.'’

The regular and periodical chemical treatment of drinking
water sources was carried out with 50 percent D.D.T. water
wettable powder to control the breeding of cyclops. All the
affected patients were given treatment. The affected parts
of the patients were dressed with cotton soaked in 4 percent
carbolic solution.'®

Under the Guinea worm Eradication Programme, provi-
sion was made for only 55 Field Assistants, each to be in
charge of 15 to 20 villages. On this basis, only about 900
to 1000 villages could be covered by them. But it is found
on the implementation of the programme that 1920 villages
were to be covered under the progrmme. Hence, about 120
Field Assistants were required if the water sources were to
be treated with chemicals periodically and systematically
according to the schedule. This was necessary if the eradica-
tion measures were to be successful.'’

The results of the searches have confirmed that Tamil Nadu
state has been free from Guinea Worm Disease (Dracantia-
sis) since 1982. However, during the intersearch period in
March 1986, three cases were detected in Villupuram Urban
(imported from Andhra Pradesh) emphasizing the need for this
state to continue surveillance and search programme till the
neighbouring states are also declared free from the disease.?’

The eradication of guinea worm disease is purely a
victory of public health measures, made possible by the
dedicated and meticulous efforts of thousands of men and
women, from unknown village—level functionaries to top-
level health planners and administrators. This achieve-
ment has been possible with their persistent efforts,
spread over decades. Steady convergence of inputs from
the health, rural water supply, and rural development
departments was critical to eradicating this disease, as
were innovative strategies that could effectively interrupt
the transmission of the disease. The lessons learned from
the drive to rid the country of guinea worm disease will
be invaluable in refining policies related to public health.
After smallpox, this is the second communicable disease
to be eradicated from Asia. These successes may soon be
completed by the eradication of polio, which will become
a third significant milestone towards the realization of
the rights of children in India (Goel, 2009, pp. 133—-139).

17 Report on the Health Conditions in Madras State, 1972, Govern-
ment of Tamil Nadu, p. 7.

18 Report on the Health Conditions in Tamil Nadu, 1973, Govern-
ment of Tamil Nadu, p. 7.

19 Report on the Health Conditions in Madras State, 1960, Govern-
ment of Madras, p. 30.

20 Tamil Nadu State Administration Report, 1985-86, p. 138.
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6 Conclusion

The eradication of Guinea worm disease in Tamil Nadu
reflects the power of well-coordinated public health inter-
ventions, underscoring the importance of disease surveil-
lance, public awareness, and safe drinking water. Tamil
Nadu’s success in combating Guinea worm disease stands as
a model for other public health campaigns across India and
the world. This achievement was made possible by the com-
mitment of government agencies, health professionals, and
international organizations, whose persistent efforts helped
eliminate a significant health burden from the region. The
experience gained in Tamil Nadu offers valuable insights for
tackling other preventable diseases, as seen in ongoing cam-
paigns against diseases such as Polio. Continued investment
in public health infrastructure and awareness is essential for
India to address its diverse health challenges and improve
the quality of life for its rural populations. The victory over
Guinea worm disease serves as a milestone in India’s public
health journey and an inspiring reminder of the potential
impact of sustained, multi-faceted health initiatives.
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