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Introduction  

Having achieved the certification of smallpox eradication in 1977 a lot of efforts were made all over the 
world, to decrease infectious disease incidence and prevalence, with interruption of transmission 
considered as the ultimate goal.  

In 1999, Dowdle proposed definitions of control, elimination and eradication as follows:
1 

 Control: The reduction of disease incidence, prevalence, morbidity or mortality to a locally 
acceptable level as a result of deliberate efforts; continued intervention measures are required to 
maintain the reduction.  

 Elimination of disease: Reduction to zero of the incidence of a specified disease in a defined 
geographical area as a result of deliberate efforts; continued intervention measures are required.  

 Elimination of infections: Reduction to zero of the incidence of infection caused by a specific 
agent in a defined geographical area as a result of deliberate efforts; continued measures to 
prevent re-establishment of transmission are required. 

 Eradication: Permanent reduction to zero of the worldwide incidence of infection caused by a 
specific agent as a result of deliberate efforts; intervention measures are no longer needed. 

 Extinction: The specific infectious agent no longer exists in nature or in the laboratory.  

Following eradication of small pox several diseases have been considered as candidates for eradication, 
including Guineaworm and Yaws. 

Learning outcomes 

At the end of this module the students should be able to: 

 Describe the objectives, strategies and status of eradication of the National Guineaworm 
Eradication Programme. 

 Describe the objectives, strategies and status of eradication of the Yaws Eradication 
Programme. 
 
 

Main Text 
 

1. Guinea worm 
 

1.1. The Disease
2,3

 

Guinea worm disease (Dracunculiasis) is caused by a large nematode, Dracunculus medinensis, which 
passes its life cycle in two hosts – Man and Cyclops. Man harbours the adult parasites in the subcutaneous 
tissues, especially of legs, arms and back, which are likely to come in contact with water. A blister 
appears on the skin when the gravid 60-100 cm long adult female worm is ready to discharge its larvae. 
The escape of larvae into the water takes place in batches and the parturition is usually complete in about 
2-3 weeks. These larvae are ingested by Cyclops and develop into infective stage in about 2 weeks. 
People swallow the infected Cyclops in drinking water from step wells or ponds. The larvae are liberated 
in the stomach, cross the duodenal wall, and enter the retro-peritoneal connective tissues where they grow 
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and mature. The males die after mating. The females migrate in about 6 months to parts which come in 
contact with water. Multiple and repeated infection may occur in the same person. Diagnosis is made by 
visual recognition of adult worm protruding from a skin lesion or by microscopic identification of larvae.

 

Fig. 1. Adult Guineworm protruding out of a skin lesion on foot 

 

Cases occur in areas which have natural or artificial ponds or step-wells as sources of drinking water. 
Chances of infection increase before the arrival of monsoon when the water level becomes low in 
ponds/wells. More cases occur in adults, especially males, due to increased frequency of exposure. 

1.2. Global scenario
4
 

During the mid-1980s there were an estimated 3.5 million cases in 20 countries worldwide, 16 of which 
were in Africa. The number of reported cases declined throughout the 1990s to reach fewer than 10,000 
cases in 2007. This number dropped further to 1797 in 2010, 1058 in 2011, 542 in 2012, 148 in 2013 
and 126 in 2014. By the end of 2014, the annual incidence of the disease had decreased by more than 
99% compared to the mid-1980s. Currently, cases due to transmission have been reported only in 4 
endemic countries viz. Chad, Ethiopia, Mali and South Sudan. Majority of the people infected (56%) 
were in South Sudan.  

1.3. Road to eradication
5
 

In May 1981, the Interagency Steering Committee for Cooperative Action for the International 
Drinking Water Supply and Sanitation Decade (1981–1990) proposed the elimination of dracunculiasis 
as an indicator of success of the Decade. In the same year, the World Health Assembly adopted a 
resolution (WHA 34.25) recognizing that the International Drinking Water Supply and Sanitation 
Decade presented an opportunity to eliminate dracunculiasis. This led to WHO and the United States 
Centers for Disease Control and Prevention (CDC) formulating the strategy and technical guidelines 
for an eradication campaign.

 

In 1986, the Carter Center joined the battle against the disease and, in partnership with WHO and 
UNICEF, has since been in the forefront of eradication activities. Finally, in 2011 the World Health 
Assembly called on all Member States where dracunculiasis is endemic to expedite the interruption of 
transmission and enforce nationwide surveillance to ensure eradication of dracunculiasis. 
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1.4. Country certification
5
 

To be declared free of dracunculiasis, a country needs to have reported 0 transmission and afterwards 
maintained active surveillance for at least 3 years. After this period, an international certification team 
visits the country to assess the adequacy of the surveillance system and to review records of 
investigations regarding rumoured cases and subsequent actions are taken. Indicators such as access to 
improved drinking water sources in infected areas are examined and assessments are carried out in 
villages to confirm the absence of transmission. Risk of reintroduction of the disease is also assessed. 
Finally a report is submitted to the International Commission for the Certification of Dracunculiasis 
Eradication (ICCDE) for review. 

Till date WHO has certified 198 countries, territories and areas (belonging to 186 Member States) as 
free of dracunculiasis. 

1.5. Ongoing surveillance
5
 

WHO recommends active surveillance in a country and/or area that has recently interrupted guinea-
worm disease transmission, to be maintained for a minimum of 3 years. This is essential to make sure 
there have been no missed cases and to ensure zero reoccurrence of the disease. 

As the incubation period of the worm takes between 10–14 months, a single missed case will delay 
eradication efforts by a year or more. A country reporting 0 cases over a period of 14 consecutive 
months is believed to have interrupted transmission. It is then classified as being in the pre-certification 
stage for at least 3 years since the last indigenous case, during which intense surveillance activities 
need to continue. Even after certification, surveillance should be maintained until global eradication is 
declared.

 

1.6. Guinea-worm Eradication in India 

 
1.6.1. Background

3
 

Encouraged with the success of “Small-pox Eradication”, the Ministry of Health & Family Welfare, 
Government of India launched the National Guinea Worm Eradication Programme (GWEP) in 1983-84 
as a centrally sponsored scheme on a 50:50 sharing basis between Centre and States with the objective of 
eradicating guinea worm disease from the country. The National Centre for Disease Control (NCDC), 
formerly known as NICD, Delhi was designated as the nodal agency for planning, co-ordination, 
guidance and evaluation of GWEP in the country. The Programme was implemented by the endemic State 
Health Directorates through the Primary Health Care system. The Ministry of Rural Development, 
Government of India, State Public Health Engineering Departments, and the Rajiv Gandhi National 
Drinking Water Mission (Rural Water Supply) assisted the Programme in provision and maintenance of 
safe drinking water supplies and conversion of unsafe drinking water sources, on priority, in the guinea 
worm affected areas. 

1.6.2. Decline of the disease
3
 

At the beginning of the Programme i.e. in 1984, there were around 39,792 GW cases in 12,840 villages of 
89 districts in seven endemic States. Almost two-thirds of the total cases occurred in Rajasthan (38%) and 
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Madhya Pradesh (29%). Karnataka (13%), Andhra Pradesh (11%), Maharashtra (8%) and Gujarat (1%) 
accounted for the remaining cases. 

 

Fig. 2. Guineaworm cases at the onset of the programme 

 

 

 

Last case of Guinea worm in India
2 

 6
th

 July 1996 
 Mr Bhanwara Ram, 25 years 
 Village: Aau 
 PHC: Peelwa 
 District: Jodhpur, Rajasthan 
 Father had guineaworm in 1995 
 Brother and sister had guineaworm in 1996 

1.6.3. Towards Certification of Eradication
3,6

 

Against the 39,792 cases at the beginning of the programme, only 371 cases were reported in 1994, 
bringing a reduction of 99% over a decade. Tamilnadu became guineaworm free in 1985. Gujarat was 
deleted from the list of endemic states on 31

st
 December 1993. Andhra Pradesh and Maharashtra were 

deleted on 31
st
 December 1995, while Karnataka and MP were deleted from the list on 31

st
 December 

1997. The last cases occurred in July 1996 when 9 guinea worm cases were recorded in three villages 
from district Jodhpur (Rajasthan) which were adequately contained. Once the state remained disease free 
for 3 years consecutively, it was deleted from the list of endemic states. Thus Rajasthan State was deleted 
from the list of endemic states on 31

st
 December 1999. 
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The country completed three years of guinea worm disease free period in July 1999. Subsequently, India 
was declared as Guinea Worm disease free country in February 2000.  

1.6.4. Strategy
3,7

 

The disease affects mostly the rural population living in remote backward areas with low literacy levels. 
To control this problem the strategy includes several components.  

 Guinea worm case detection and continuous surveillance through three active case search 
operations and regular monthly reporting 

 Guineaworm case management 
 Vector control by the application of Temephos (50% EC) in unsafe water sources eight times a 

year and use of fine nylon mesh/double layered cloth strainers by the community to filter cyclops 
in all the affected villages 

 Provision and maintenance of safe drinking water supply on priority in GW endemic villages 
 Trained manpower development and  

o Intensive health education.  
o Concurrent evaluation and operational research. 

1.6.4.1. Guineaworm case detection: Three active case search operations are conducted during 
April, June and December every year, by paramedical staff of concerned PHCs. Information is collected 
about the occurrence of cases by showing the case recognition cards. The quality of search operations is 
monitored by concurrent sample checks at different levels. Cases are also detected through self reporting 
to health centres in between search operations. Health centres submit monthly reports including nil 
reports. Village markets in endemic areas are surveyed weekly by epidemiological surveillance teams, to 
strengthen surveillance and community education. Epidemiological investigation is carried out in a 
village reporting a case, to study the factors responsible for disease transmission and for taking immediate 
containment measures. 

1.6.4.2. Case management: Aim is to encourage reporting and stop contamination of water 
sources and prevent secondary complications in the patients. Drugs like metronidazole and mebendazole 
hasten expulsion of worms. Dressing of the blister ulcer serves as occlusive bandage. 

 
1.6.4.3. Vector control: Unsafe sources of drinking water are treated with temephos (50% 

Emulsion concentrate) eight times a year, monthly from February to June and once in two months 
thereafter. Fine nylon mesh/double layered cloth strainers are used to remove Cyclops from drinking 
water at the household level. 

 
1.6.4.4. Provision and maintenance of safe drinking water: This is done on a priority basis for 

guineaworm affected villages. 
 
1.6.4.5. Health education and community involvement: Community is educated and involved in 

the programme for reporting of cases, avoiding entry of cases into water sources, use of water after 
filtering and maintenance of sources of safe water supply. Continued manpower development of GWEP, 
concurrent evaluation and operational research are carried out to improve programme efficiency and 
effectiveness. 

 
1.6.5. Organisation6 
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The programme is implemented through primary health care system. Chief Medical & Health Officer at 
the district, and Medical Officer at the PHC, are responsible for planning, implementation, monitoring 
and supervision. NCDC is the nodal agency for overall planning, monitoring, guidance and evaluation of 
the programme, besides conducting training programme in the country. For this purpose it receives 
financial support from the World Health Organization. National Drinking Water Mission under the 
Ministry of Rural Development coordinates the provision and maintenance of safe drinking water 
supplies through state Public Health Engineering Departments. 

1.6.6. Ongoing activities6
 

The following activities are continuing as per recommendations of International Commission for 
Certification of Dracunculiasis Eradication, Geneva: 

 Health education with special emphasis on school children and women in rural areas. 

 Rumour registration and rumour investigation 

 Maintenance of guineaworm disease on list of notifiable diseases and continuation of     
      surveillance in erstwhile endemic area. 

 Routine surveillance and IEC are to continue till global eradication of the disease. 

2. Yaws 

2.1. The disease 
8,9 

Yaws, also known as framboesia or pian, caused by Treponema pallidum, subsp. Pertenue, is the most 
common of a group of chronic bacterial infections caused by treponemes and called Endemic 
treponematoses. The other infections are Endemic syphilis, also known as Bejel, caused by T. 
pallidum, subs.Endemicum; and Pinta caused by T carateum.

 

 

Yaws occurs mainly in poor communities in warm, humid tropical regions of Africa, Asia, Latin America 
and Western Pacific. Almost 75% of people affected are children under 15 years, although peak incidence 
occurs in children between the ages 6–10 years. Overcrowding, poor personal hygiene and poor sanitation 
facilitate the spread of the disease.

 

Yaws is characterised by a primary skin lesion (early yaws) which usually occurs in children and 
adolescents in endemic situation. These lesions may persist for 3-6 months and heal spontaneously, often 
leaving a scar. Nocturnal bone pain and tenderness of the tibia and other long bones due to periostitis are 
common. Usually after 5 years of onset of illness, destructive lesions of the skin, bone and cartilage (late 
yaws) may appear which are non-infectious but may make a person disabled. Yaws is transmitted by 
direct (person-to-person) contact with the exudates and serum from infectious lesions.  

Most latent and incubating cases are found in clusters around an infectious case and can usually be 
diagnosed by epidemiological tracing.  
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Fig. 3. Skin lesion of Yaws 

 

 

2.2. Global scenario 
9 

In the period 1952-1964 WHO, in close collaboration with UNICEF, launched the global endemic 
treponematoses control programme. More than 50 million patients were treated in 46 countries, reducing 
the overall prevalence of these diseases by more than 95%. The control strategy subsequently changed 
from a vertical programme to be integrated into the basic health services to cope with the remaining “last 
cases” of endemic treponematoses in the community until eradication has been achieved.  

2.3. Yaws eradication in India 

   2.3.1. Background 
9,10 

In India, the disease is usually known by the name of the tribes affected most in any region eg. Madia 
Roga, Gondi Roga, Koya Rogam. Some names of yaws are based on its clinical features e.g. Domaru 
Khahu, Chakawar. 

Yaws was non-existent in India till 1887 when the cases were first noticed among tea plantation labourers 
in Assam. From Assam, the disease later spread to the communities living in hilly and forested areas in 
the tribal inhabited districts in states of Orissa, Chattishgarh, Madhya Pradesh, Andhra Pradesh and 
Maharashtra. Approximately 9 million, out of 62 million tribal population in the country, were at risk of 
Yaws. 

         2.3.2. Decline of the disease 
9-11

 

In 1952 and 1964 mass campaign was initiated against yaws in the endemic districts, which led to 
dramatic decline in yaws transmission. Subsequently active anti-yaws activities were abandoned in 
majority of the states and the programme was made horisontal i.e. through network of PHCs and sub-
centres. However, in 1977, 21 cases of yaws, mostly children, were reported from Bastar district, which 
indicated that transmission of yaws continued to occur in some areas of the country. 
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The Yaws Eradication Programme was then launched as a pilot project in Koraput district of Orissa in 
1996-97 and extended to 51 yaws endemic districts in 10 states, viz. Andhra Pradesh, Orissa, 
Maharashtra, Madhya Pradesh, Chhattisgarh, Tamilnadu, Uttar Pradesh, Jharkhand, Assam and Gujarat. 
The number of reported cases came down from 3,751 to nil during the period 1996 to 2004. The disease 
was finally declared as eliminated on 19th September 2006.  

           2.3.3. Certification for eradication 12
 

Where no indigenous case has appeared in a population for a period of 3 years (based on active searches 
and routine surveillance), sample serology of children under 5 years of age is to be done. If there are no 
sero positives, it indicates eradication has been achieved. 

           2.3.4. Programme Objectives13 

The programme was launched with the objectives of cessation of transmission of yaws in the country i.e. 
no infectious case; and eradication of yaws i.e. no sero reactivity to RPR/VDRL in <5 year children. 

         2.3.5. Strategy12 

The main strategy is surveillance and containment. It consists of: 

 manpower development 

 case finding 

 treatment of cases and contacts 
 IEC activities, harnessing multisectoral approach 

            2.3.5.1. Case finding: This was done through active case finding and strengthening of routine 
surveillance. Active case finding was done by house to house visits by the paramedical workers for search 
of cases of yaws. During these searches at least 90% population were surveyed. In tough terrains where 
frequent visits are not possible total mass treatment was carried out. Contact, communication, case 
detection and management were also done at weekly markets in tribal areas. 

Routine surveillance was strengthened by training the paramedical workers. They identified cases in the 
period between active searches. 

Lay persons were shown coloured photographs (yaws recognition cards) to suspect and report cases of 
yaws. Workers of other departments e.g. tribal, forest and education department were also involved for 
this purpose. Rumours regarding occurrence of cases of yaws were also investigated. 
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Fig. 4. Yaws Recognition Card 

 

 

            2.3.5.2. Treatment11
 

Cases of yaws and their contacts (latent cases and incubating cases) are treated simultaneously. 
Recommended treatment is benzathene penicillin in a single injection. Patients below 10 years are given 6 
lakh units and those 10 years and above are given 12 lakh units. Those allergic to penicillin are given 
erythromycin or tetracycline 500 mg four times daily for 15 days. 

          2.3.5.3. Health education 

This is important to create awareness for early case detection and treatment. This also helps in getting 
cooperation during active searches. 

            2.3.6. Infrastructure12 

The programme is implemented by State Directorate of Health Services of endemic states utilising 
existing health care delivery system with co-ordination and collaboration of Department of Tribal Welfare 
and other related institutions. Health manpower in the endemic districts has been trained by NCDC 
faculty. In addition to existing health infrastructure there is a yaws surveillance team in the district. 
NCDC is serving as nodal agency for planning, organisation of training, health education through mass 
media and technical guidance, and monitor ing and evaluation of the programme. 

          2.3.7. Evaluation12 

The programme has in-built assessment and evaluation system. Independent appraisal is recommended 
once a year and first such appraisal has been carried out during April-May 2000. 

         2.3.8. Ongoing activities11 

The following activities are continuing as per International requirements to eradicate the disease: 
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 Monthly surveillance 

 Active search operations 

 Verification of rumour reports 

 Health education  

 Sero-survey in 1-5 year children 
 
Summary  

The National Guinea Worm Eradication Programme was launched in 1983-84. With the efforts through 
this programme India completed three years of guinea worm disease free period in July 1999. 
Subsequently, the country was declared as guineaworm disease free country in February 2000.  

The prevention/control measures of guineaworm infection include making drinking water safe, not 
allowing villagers, especially those with blisters and ulcers, to enter any source of drinking water, filtering 
water in endemic areas through fine mesh (size 100 micrometers) to remove Cyclops, converting step 
wells to draw wells, controlling Cyclops by use of temephos, and increasing awareness among endemic 
communities about the disease and its control.  

The Yaws Eradication Programme was launched as a pilot project in 1996-97 following which the 
number of reported cases became nil during the period 1996 to 2004. The disease was finally declared as 
eliminated in 2006.  

The prevention and control measures of yaws infection include case finding through active and passive 
surveillance, reporting by lay persons on seeing yaws recognition card, treatment of cases and contacts, 
and IEC activities, harnessing multisectoral approach. 
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Quadrant – III Assessment and Evaluation  

Self-Assessment Exercise : 

 

1. Tick the correct answer: 

Reduction to zero of the incidence of a specified disease in a defined geographical area as a result of 

deliberate efforts has been defined as: 

a) Control 

b) Elimination  

c) Eradication  

d) Extinction  

 

2. Fill in the blank:  

Guineaworm disease (Dracunculiasis) is caused by  ________________________. 

 

3. State true or false: 

Currently, cases of guineaworm have been reported only in 6 endemic countries. 

a) True 

b) False 

 

4. Match the following statements with the figures on the right-hand column: 

 
Yaws lesions may persist for ____ months 6–10 

Usually after ____ years of onset of illness, destructive lesions of the skin, bone and 
cartilage (late yaws) may appear 

21 

Almost 75% of people affected are children under ____ years 3-6 

Peak incidence occurs in children between the ages ____ years 5 
During resurgence of Yaws in 1977, ____ cases, mostly children, were reported from 
Bastar district 

15 

 

5. Tick the correct answer: 

Last case of Guinea worm occurred in India on 

a) 6
th

 July 1996 

b) 31
st
 July 1996 

c) 31
st
 December 1996 

d) 31
st
 December 1999 

 

6. Enlist the strategies to control the problem of guineaworm. 

 

7. Tick the correct answer: 

All of the following methods are used for case detection of guineaworm EXCEPT: 
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a) Active surveillance 

b) Passive surveillance 
c) Sero-surveillance 

d) Survey in village markets 

 

8. Fill in the blanks: 

Yaws, also known as framboesia or pian, is caused by bacteria _________________________________, 

subsp. _____________________. 

 

9. Name the activities that are continuing in India as per International requirements to eradicate Yaws. 

 

10. One of the objectives of cessation of transmission of yaws in the country is: 

a) no sero reactivity to RPR/VDRLin <5 year children. 

b) no sero reactivity to RPR/VDRLin <10 year children. 

c) no sero reactivity to RPR/VDRLin <18 year children.  

d) no sero reactivity to RPR/VDRLin adults. 

Key to answers 

1. b) Elimination  
 

2. A large nematode, Dracunculus medinensis 
 

3. b) False. Currently, cases due to transmission have been reported only in 4 endemic countries 
 
4.  

 

Yaws lesions may persist for 3-6 months 
Usually after 5 years of onset of illness, destructive lesions of the skin, bone and cartilage (late yaws) may 

appear 

Almost 75% of people affected are children under 15 years 

peak incidence occurs in children between the ages 6–10 years 

During resurgence of Yaws in 1977, 21 cases, mostly children, were reported from Bastar district, 
 

5. a) 6
th
 July 1996 

 
6. Strategies to control the problem of guineaworm include the following:  

 Guinea worm case detection and continuous surveillance through three active case search 
operations and regular monthly reporting 

 Guineaworm case management 
 Vector control by the application of Temephos (50% EC) in unsafe water sources eight times a 

year and use of fine nylon mesh/double layered cloth strainers by the community to filter cyclops 
in all the affected villages 

 Provision and maintenance of safe drinking water supply on priority in GW endemic villages 
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 Trained manpower development and  
o Intensive health education.  
o Concurrent evaluation and operational research. 

7. c) Sero-surveillance 
 

8. Yaws is caused by Treponema pallidum, subsp. Pertenue 
 
9. The following activities are continuing as per International requirements to 

eradicate Yaws: 
 Monthly surveillance 

 Active search operations 

 Verification of rumour reports 

 Health education  

 Sero-survey in 1-5 year children 
 
10. a) No sero reactivity to RPR/VDRL in <5 year children. 
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Quadrant – IV Did you know? 

India has achieved two important milestones i.e. the country has been certified free of two candidate 
diseases for eradication, Guineaworm and Yaws. 

Interesting facts 

When a country remains disease free for a continuous period of three years the name of the country is 
deleted from the list of endemic countries. In spite of this, the country is required to continue surveillance 
activities and all control measures till disease transmission stops in the entire world and the disease is 
accorded the status of eradication.  
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http://www.ncdc.gov.in/index3.asp?sslid=330&subsublinkid=304 

Points to ponder 

With proper and adequate prevention and control activities diseases may be brought under control, 
elimination or eradication. 

 


