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Andent history 
Egypt. The disease and treatment of dracunculiasis were mentioned in the "Thrin Papyrus". 

India. Closing verses in the Sanskrit book Rig-Veda, attributed to Vasistha, allude to the 

guinea worm. 

Iran. Abu Ali ibn Sina (Avicena) described the disease, its treatment. evolution and 

complications arising from the worm not beingfully extracted. He thought the phenomenon 

was caused by an ulcerated nerve, so painful was the disease which was rampant at this time 

in Persia. 

Sweden. Carol us Linnaeus gives the worm its scientific name. 

Russia. Alexei Fedchenko identifies the life-cycle of the Dracunculus medinensisand the 

water flea, cyclops. as its intermediate host. 

( 

( 



( 

IE~llCC&TI(Q) 

~ ~llCGJIHI1r 

The eradication of dracunculiasis or Guinea-

worm disease has come within sight. The 
Dracunculiasis Eradication Programme started in 

1982. In 1991. the World Health Assembly declared 
its goal to eradicate Guinea-worm. Civil war in the 
worst affected countries, combined with 

The disease can be stopped by keep· 

with the disease out of water sources, · tering 

drinking water to avoid ingesting the vect and, 
where possible, treating water chemically. 'th 

temephos, to kill the v or. 

the inaccessibility of the endemic 

villages. has however, delayed its 

complete achievement. 

In 1994. the Dracunculiasis 
Eradication Unit (DRA) in the 

WHO Division of Control of 

To be really effective, th 
measures must By February 1998, 

109 countries and 
territories had 

been certified free 
of Guinea-worm 

implemented concurrently t 

stop transmission and avoid the 

emergence of new cases. Accurate 
and regular reporting is necessary. 

not only for case-by-case treatment. 

but as proof that a country is in a position to be 

considered free of Guinea-worm. 

Tropical Diseases (CTD) in Geneva was created to 

provide a framework for operational activities: to 

interrupt dracunculiasis transmission in endemic 
countries and to achieve world-wide certification of 

eradication of the disease. With success within 

view, endemic countries are showing a new 
determination to be rid of such a painful and 

disabling disease and there is heightened interest in 

eradication among donors and technical 
organizations. 

Steps 1D eradication 
Improve water supply systems 

Distribute filter materials 
Intensify case containment 

WHO has collaborated very widely -with other 

international organizations such as UNICEF. UNDP. 

and The World Bank. It works closely with the 
national governments and donor agencies of 

supporting countries. It co-operates with many 

non-governmental organizations, including Th 
Carter Foundation's Global2000 programme an 

draws on the resources of its Collaborating Cen 

at the Centers for Disease Control and Preven · n 
(CDC) in Atlanta, for research. training nd 
eradication efforts. 

Establish community-based surveillance systems 

Identify all infected villages 
Monitor the epidemiological situation 

a.:::> Intensify health education for social mobilization 
Verify the absence of disease 

Certify eradication 



e Pansite, The Disease 

The worms emerging through the skin cause a 
painful swelling, a blister and then an ulcer. To 
relieve the terrible burning sensation caused by the 
emerging worm, the patient will step into the local 
water-hole. Upon contact with the cold water the 
emerging female worm will expel hundreds of 
thousands of embryos into the pool. These 
embryos are then ingested by cyclops, the 
intermediate host and the cycle begins again. 

[
= ---------------Neither the emergence of the worm nor healing 

protects against getting the disease again. People can 

Dracunculiasis is caused by the parasitic worm 
Dracunculus medinensis, or Guinea-worm. The 
larVae of the parasite enter the body when a person 
drinks water contaminated by a water crustacean 
which contains dracunculus larvae. The 
crustaceans, which are roughly the size of a dust 
particle, are known as cyclops 
because of their one-eyed 
appearance. Once ingested, the 
cyclops are quickly killed by 
gastric juices. However, the larvae 
released from the digested 
cyclops, penetrate the stomach 
wall and into the connective 
tissues of the human abdomen 
and thorax where they remain 
until they mature and mate, three 
months later. 

While the larvae are in the deep tissues 
surrounding the lymph glands, they generally do 
not represent a problem to the patient. One year 
after initial ingestion, the male worms even die and 
are resorbed. However, it is the fertilised females 
that are infective as they migrate, usually to the 
lower limbs, where they form a blister, and emerge, 
piercing their way through the human skin. 
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get infected repeatedly. 

The worm will, and can, repeatedly have a 
debilitating effect. As it travels down the victim's 
body. it causes severe pain, especially around the 
joints. The intense pain is often accompanied by 

fever, nausea and 
vomiting. When it 
perforates the skin, 
it will handicap the 
patient. Partial or 
total disability can 
last several months: 
some victims may 
be permanently 
crippled. Typically, 
a worm emerging 
from the sole of the 
foot. will prevent 
the affected person 

from putting his foot to the ground. Secondary 
bacterial infection, of the open wound through 
which the worm emerges, is also, a common and 
severe complication. As a result. farmers are 
prevented from working, and from growing and 
harvesting their crops, women from collecting water 
and children from going to school. 
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But great progress has been made. Guinea-

worm no longer exists in a number of African 

countries or in Asia. India has been reporting 

zero cases since January 1997. Cameroon, Chad 

and Senegal are each on the verge of eradicating 

the disease. Uganda and Nigeria are also 

( recording great successes. Other countries 

which have made huge efforts and have nearly 

interrupted transmission have to maintain their 

surveillance or risk disease reintroduction. 

Surveillance and continuous monitoring remain 

key to long term success. 

The eradication effort has been making strong 

progress. In 1997. 77,863 cases were reported 

world-wide - a dramatic fall from the 1986 

estimate of 3.5 million cases. The number of 

endemic villages fell as well, from 22,000 for 

1992to9.522in1997. Case<ontainmenthasbeen 
implemented in more than 85% of endemic 

villages. 

Guinea-worm is a disease o~ren10te, 

inaccessible areas with few 

sources. There are often .~..u~, .. L .. , ... 

technical and financial resources 

low level of education and int1ornnati()Il 

available to the affected populations. 

the most part. the disease still occurs 

17 countries, 16 of which are in 

south of the Sahara. Yemen has the only 

remaining cases outside Africa. About 

130 million people are at risk. 



43,596 

India -ZERO reported cases 
since 1996 

India has not detected a single case since July 
1996. while maintaining an excellent surveillance 
and reporting system. The programme has entered 
the three-year pre-certification phase of 
deacunculiasis eradication and in 1999. India will 

Total Reported Cases 1997 

388 25 19 7 4 

Ka,a -with caution, ZERO 
reported cases since 1996 

The last indigenous case in Kenya was notified in 
1994. In 1995. the 23 cases registered were all 
imported from neighbouring endemic Uganda and 
Sudan. Imported cases continue to be notified and as 
long as neighbouring countries are endemic, Kenya 
will remain at high risk of disease reintroduction. 
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Ghana - 950/o reduction since 
1989 

Reported cases in Ghana 

In 1989. the year of Ghana's first national search 
for dracunculiasis, 179.556 cases were found. Civil 
disturbances stalled the decline and caused a 
resurgence of the disease in the most highly 
endemic areas during the peak transmission 
seasons at the beginning of 1994 and of 1995. Cases 
soon declined again. and, for 1997. monthly 
reporting registered 8.921 cases, three-quarters of 
which were reported as contained. 

Nigeria - 980fo reduction 
since 1992 

Uganda · 990fo IICIUCI~6L 
since 1992 

Uganda has had one of the most dra 
successes in dracunculiasis reduction. In 1992. 
were over 126,000 cases reported. That .uuJluu·~ 
dropped to 42,852 in the following year. After 1 
more decreases followed, and in 1997 Uganda 
reported 1.374 cases. 

Nigeria has seen a dramatic decrease in reported 
cases, from more than 653.000 in 1992 to 12.590 in 
1997. In order to eradicate dracunculiasis, however, 
a coordinated effort is needed to bring together the 
proactive initiatives now being advanced. 



dion since 
l ! 

Chad reported 156 cases in 1992. a figure which 
was increased to over 1,200 in 1993. In 1997. Chad 
decreased its number of cases to 25. 

Reporiecl cases in Chad 

Mauritania - 93.50/o 
reducitDn since 1992 

Mauritania follows the pattern of Benin and 
Togo, but on a smaller scale. The highest number of 
l! rted cases was just under 6000 in 1993. up from 
1.557 in 1992. Since then, the decline has been 
steady. In 1997. Mauritania reported 388 cases of the 
disease. 

Mali - 930/o reduction sin(Z 
l 92 

Cases of dracunculiasis have strongly decreased 
in Mali. There were about 16,000 cases in 1992. yet 
by 1997. Mali reported 1.099 cases of the disease. 

Reporiecl cases In Mali 
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Niger - 91 Ofo reduction since 
1992 

Niger has been a heavily endemic country for 

several years and had the third highest number of 

dracunculiasis cases in 1994 and 1995. Its first 
search, completed in 1992. brought reports of over 

32,829 cases. By 1997. Niger had brought this down 

to 3.030 cases, of which more than half were 
reported as contained. 

Reported cases in Nlger 

Cameroon - 850fo reduction 
since 1992 

In 1997. Cameroon reported 19 cases-a fall from 
the 127 cases reported in 1992. Eighteen of those 

1997 cases came in from Nigeria. Interruption of 
transmission is now hampered due to the 

uncontrollable population movement between its 
own dracunculiasis past endemic areas and its 

heavily endemic neighbour, Nigeria. 

Reported cases in c.........,.. 

Burkina faso - 790/o 
tion since 1992 

Reported cases of dracunculiasis have stea y 
declined in Burkina Faso. In 1992. almost 12,0 
cases were registered. In 1997. that figure ha , 

dropped to 2,477. 

_._.. cases in aurtoina Faso Repo.-



Senegal has ged to decrease its number of 
cases from over 800 in 1993 to just four in 1997. This 
achievement is]?artly the result of the government 
dedicating specific staff to the dracunculiasis effort. 

Benin - 95Dfo reduction since 
1993 

Benin saw an increase in dracunculiasis initially. 
In 1992. there were just over 4,300, a figure which 
inCreased to over 16,000 in 1993. In 1994. figures 
dropped back to 4.302. Now Benin has a relatively 
low rate of occurrence. registering855 cases in 1997. 

Repot11i!d cases in Benln 
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Cite d'h ire- 84% redudi n 
since 1993 

As in the other countries. Cote d'Ivoire has 
experienced a steady decline in the number of cases 
of dracunculiasis reported. In 1993. the first year of 
this country's survey, just over 8000 cases were 
found. By 1997. that number had dropped to 1.254. 

Reported cases in COte crtvoire 

Togo - 78Dfo reduction since 
1993 

An initial increase marked the progress of 
dracunculiasis in the early days of the programme 
in Togo. Cases increased by more than 2000 from 
1992 (8.179 cases) to 1993. Since 1993. however, 
there has been a significant decline, with 1997 
registering 1.762 cases. 

JlePOI1ed cases In Togo 
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Yemen - 93% reduction sin(! 
1994 

The rumour that Yemen might still have cases of 
dracunculiasis occurring in very remote areas of the 
country was confirmed in 1994. after rewards were 
offered for reporting. The government then 
organized searches of remote endemic areas which 
resulted in reports of 106 cases in 1994. In 1997. 
seven cases were found, four of which were 
reported as contained. 

Ethiopia - 640fo 
sin(! 1994 

The occurrence of dracunculiasis in E 

never been as great as in some of the othe 
nations surveyed. In 1992, it reported 303 
which rose to 1,120 in 1993 and then to 1.2 2 in 
1994. Since then, despite difficulties of access, 
has been a decline to 451 reported cases for 199 . 



o/o nduction sin(~ 
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Well over'half of the world's reported cases of 
Guinea-worm are in Sudan where eradication 

efforts have been hampered by dvil war and famine. 

Sudan has nevertheless reported a reduction in 

number of cases. In 1996. it reported 118.578 cases 

and in 1997. the number decreased to 43.596. While 
this probably represents an under-reporting, the 

drop in cases shown for the first month of 1998 is 
thought to be an indication of progress. The 

achievement must be sustained and there is a need 
to reinforce coordination and supervision of 

activities at village level and improve the reporting 

system. In a good example of collaboration between 

two programmes, people leaving their villages for 
polio vaccination have also been encouraged to 

report the occurrence of Guinea-worm in villages 

previously unreached by surveillance teams. 

Cen1ral African Republic -
Cases Found 

CAR has been long thought of as a non-endemic 

country. In 1994. CAR registered one case, but 1995 
saw this figure rise to 18. By 1997. the lack of 

information on the distribution of the disease 

prompted WHO to implement a national evaluation 
of the endemic situation, but the mission was 

interrupted due to lack of security. 

It is important that more information is 

acquired, and that the population movement 

between CAR and the highly endemic neighbouring 

Sudan is monitored. 

Reported Cases in Sudan 

14 

( 

( 



---

f,ountries, Territories and Areas CMtified Free of Dncunculiasis TIIDSmission, 
and the Endemic Countries, FehiUBfJ 1998 

\:::Jo t)<:> 

* 
~ 

0 Endemic 0 Certified 

* 

D p 
(/? 

* 



Eradicating dracunculiasis involves health workers. teachers, hydraulic engineers, politicians, local 

leaders and the threatened community itself. as well as the invaluable support of the international donor 

community. Mobilizing the community to undertake preventive measures involves filtering all drinking 

water and discouraging infected persons from entering water sources. It must also take into account the 
customs and cultures of affected people, using collective memories and the oral traditions of the village 

to make any educational messages more effective. 

~-~ 
MM\£. DR\NK\NG WATER SAFE 

-di~ we\h 
-deve\op piped water systems 

- provide ti\ters ~or drinkin~ water 

- chemic.a\\y treat water 

CON'TMN CASES 

- detect cases rapid\y 

- banda~e wounds and treat ~or secondary 

in~ection 

- keep patients ~rom steppin~ into water 

PRO\.llDE H£AL1'H EDUCATION 

COORD\Nl\TE. and motivate hea\th workers 

CO\...\...ECf . ana\yze and provide \n~ormat\on 

En~orce 'VER\F\Cl\.1\0N at v\\\age \eve\ 

\!eri~y ABSENCE Of THJ\NSM\SS\ON 

CertHy \NTERRUPT\ON ot tn.\nsmission 

Surveillance is expected to become more 

difficult as cases become scarce, making 
village communities more complacent. 

Therefore, WHO is encouraging the 

integration of Guinea-worm surveillance 
with that of other health problems. To 

sustain surveillance, the village-based 

health workers, are trained in additional 

intervention measures. Dracunculiasis 
surveillance should be carried out 

alongside action on other parasitic 
diseases such as polio, iodine and 

vitamin A deficiencies, diarrhoea! 

diseases and acute respiratory 
infections, leprosy and neonatal 

tetanus. Integration should prevent 

the programme structure from 

deteriorating. 

No drugs are available to treat this 
parasitic disease, but it is possible to 

combat the disease with simple 

means. WHO assists countries to 
achieve eradication through 

interruption of transmission and 
surveillance. The certification of the 

absence of transmission is the last step 
before eradication can be claimed. 
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Interruption of transmission 
Interrupting transmission means avoiding 

infected water. A long-term solution is to provide 

clean drinking water to the population. Large 
communities need a piped water 

J:tN JiAy supply.whilevillagesmusthavewater 
sources which parasites cannot infect. 

Improving the quality of drinking water also 

safeguards affected communities from other water-
borne infections. As villagers become more and 

more aware that they can prevent this disease, they 

will take more interest in other health 

interventions. 

If safe water is not available, transmission can 

still be interrupted using filters made from fine 

mesh cloth, which remove the vector of the disease 

from the drinking water. DuPont has 
t'/1/J H~n donated more than 2 million square 

metres of monofilament nylon filter 

cloth to eradication programmes. Reasonably priced 

filter cloths have been identified and are available. 

It is also possible to treat surface water 
chemically. The larvidde temephosis non-toxic to 

humans and by killing the cyclops prevents the 

parasite from reaching the 

fl~ ~~/&..A- .~ infective stage. Where 
p.//1'//J/uv I/MUU4 transmission of the disease 

occurs, water should be 

treated on a monthly basis throughout the 

transmission season. Much of the necessary 

temephos is being provided free of charge by its 
manufacturer, American Cyanamid. 

It is important that existing cases are ntained 

to break the transmission cycle. Case cont.ci.\pment 
involves: rapidly detecting cases of dracuncdliasis, 

preferably before worm 
emergence; stopping 

recontamination by keeping 
the infected person out of drinking water; an 

bandaging wounds during worm emergence a 
another barrier against transmission, in case the 

open sore is inadvertently immersed in a source of 

drinking water. National programmes use village-

based health workers. But it is essential that they are 
properly trained to identify and contain cases, and 

are supported and supervised. 

Health education is one of the most challenging 

aspects of eradication, because of the remote 

locations of the endemic villages and the limited 

literacy of the affected 

populations. Villagers must 
understand that it is they who 

infect their water sources. Once the disease cy 

and the methods for its interruption are explain 
affected populations are more likely to report ea 
accept case containment and avoid fur er 

contamination of water sources. Health edu tion 

materials have been developed and adapt or use 
in all affected countries. School chil , ren are 

particularly receptive to these messages. 



Surveillance begins with the village-based health 

worker, who is usually a trained volunteer in 

Guinea-worm case-detection and containment. It 

then continues from the village 

level to the district and national 

levels with government health 

workers, district supervisors and 

nati6nal coordinators. Together, the health workers 

ensure and provide the appropriate material and 

medical support needed to relieve patients. They 

also Rrovide and verify accurate data concerning 

reported cases and their containment, for eventual 

eradication and certification. 

Typically. an infected villager seeks help from the 

village-based health worker who will have identified 

and reported the imminent emergence of a Guinea-

worm. The village-based 
~.qi'A!H/ health worker will apply 

cream and bandages and 

administer painkillers, to minimise secondary 

infection and relieve pain. He or she will also 

instruct the patient not to enter a water source and 

explain the proper and consistent use of filters 

before reporting the data, with the prompt action 

taken, to the district level supervisors. In this way, 

village-based health workers contribute to the local 

development of the programme strategy. 

It is then the task of the district health-workers 

to verify cases reported to them by village-based 

health workers. As supervisors, they are instructed 

in simple analysis methods 

and in ways to improve the 

response time between 

reportingwormemergenceandimplementingcase-

containment. Once verified, monthly data is then 

collected and analyzed at national level. The 

accuracy and speed at which cases are contained and 

data is gathered will determine the rate at which 

Guinea-worm transmission is interrupted. Detailed 

planning of case containment and other preventive 

measures are based on surveillance and will 

eventually confirm that a country has no cases. 

Identifying the last patients in an endemic area 

is increasingly difficult and rewards may be offered 

to encourage infected individuals to come forward. 

The Certification Commission 

has recommended that /~ ~ 
rewards be introduced at the 

last stages of a campaign, when a country has fewer 

than 100 cases and when no eminent threat of 

reintroduction of the disease is possible from 

neighbouring countries. 

To improve transmission and accuracy of 

epidemiological information, the WHO/UNICEF 

HealthMap programme was set up in 1993 to 

monitor all diseases including 
Guinea-worm. The HealthMap §;J/IlfiQJ' 
provides geographical and 

relational information between many factors-

endemic villages, health centres, schools and water 

sources which is then used to improve local and 

national intervention and monitoring. Most 

endemic countries have requested the service and 

share their dracunculiasis data with WHO. 
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5,590 

National governments request certification of eradication by submittiri a report 

on the status of the disease in their country. This includes eradication pro edures 

for those countries which have achieved interruption of transmission with ev1 ence 

to support their claim. 

International certification teams verify the accuracy of the claim and t e 

thoroughness of the surveillance which must be carried out for three consecuti 

years after the last reported case. The teams examine indicators such as wate 

supplies in infected areas, review collected data as to the status of the disease in the 

country and consider the risk of imported cases. Only if all the criteria have been met 

will the team report the absence of dracunculiasis and recommend that the country 

be considered for certification. 

To facilitate this process, the WHO Director-General established an independent 

International Commission for the Certification of Dracunculiasis Eradication (ICCDE) 

in 1995. Composed of 12 public health experts from WHO's six regions, the 

Commission evaluates national Dracunculiasis status and recommends certification. 

E de mic countries 
Eradication in the n 

Estimated Cost o(~n OOOs) (in US doUars) 

5,540 0 080 845 800 735 485 420 
2,740 2,700 1,700 1,565 1,370 1,310 1,30 1, 

360 335 305 
417 385 
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WHO estimates that a total ofUS$40million will 
be needed to implement all three processes of the 

adopted strategy until world-wide eradication of 

dracunculiasis has been achieved. These estimates 

do not include the financial cost of improving or 

developing the water supply in endemic countries 

and the enormous fundamental education needs of 

all endemic countries. WHO strongly advocates 

such intersectoral polides, although they go beyond 

the scope of its own programme. 

provide all assistance necessary to ensure the 

human and financial resources required to reach the 

ultimate goal of eradication. 

Over time, the cost of programmes will steadily 

decline and activities slowly shift from one process 

to the next: from interruption of transmission to 

surveillance, and from surveillance to the 

certification of eradication. It is hoped that the 

integration of activities will contain surveillance 

costs in the later stages of eradication. 

In 1998-99. US$12 million is 

required if the eradication effort 

~tobesustained.Governmen~ 

of endemic countries, which are 

US$40 million is required 
over the next 12 years for The Division of Control of 

Tropical Diseases of WHO would eradication. 

among the poorest on the African continent, cannot 

alone assume the cost of the programmes necessary 

to ensure eradication in the shortest possible time. 

It is essential that the international community 

and the richer countries mobilize themselves and 

~f 

,~! 
I • '~J 

I 

-·--.· 

,:· 
, 
,. 

welcome enquiries from potential 

collaborators in this work. It would also like to hear 

from donors who would consider taking on sole or 

joint responsibility for funding eradication in any 

one country. This sort of responsibility could be 

organized either directly with a country or under the 

auspices of the World Health Organization. 



COUNTRIES, TERRITORIES AND AREAt ERTIFIED 
FREE OF DRACUNCULIASIS TRANSMI ON 

Jti/Je Slt:Dillilllllllinlllllli6/S oiiAII•IlrMiiollll c..issiDI IDr IAe fiilt/IJrMIII" Ill 
IJrJi:a:tJijiSis llllit:lliDI 1117-1118 

Albania Dominican Republic Lebanon 

American Samoa Egypt Lithuania 

Andorra El Salvador Luxembourg SaintLucia 

Armenia Estonia Macau Samoa 
Austria Fiji Malaysia San Marino 

Azerbaijan Finland Mal dives Seychelles 

Bahrain France* Malta Singapore 

Bangladesh Germany Mexico Slovakia 

Barbados Grenada Micronesia Slovenia 

Belarus Guam Monaco Solomon Islands 

Belgium Hungary Mongolia Spain 

Bhutan Iceland Myanmar Sri Lanka 
Bolivia Indonesia Nepal Sweden 

Botswana Iran Netherlands Switzerland 

Brazil Iraq Nicaragua Syrian Arab Republic 

Bulgaria Ireland Niue Tonga 

Canada Italy Norway 1iinidad & Tobago 
China, Hong Kong, Jamaica Oman 1\misia 

SAR Japan Pakistan Thvalu 
Colombia Jordan Panama Ukraine 

Cook Islands Kazakstan Papua New Guinea United Arab Emirates 

Croatia Kiribati Philippines United Kingdom of 

Cuba Kuwait Poland Great Britain and 

Cyprus Kyrgyzstan Qatar Northern Ireland 

Czech Republic Lao People's Republic of Korea Vanuatu 
Denmark Democratic Republic Republic of Moldova VietNam 
Dominica Latvia Romania Zimbabwe 

* Induding the Departments ofMartinique, Guadeloupe, French Guyana and Reu ·an, the 
Tenitories of French Polynesia, New Caledonia and Wallis and Futuna, the Territorial Glllectivities 
of Saint-Pierre et Miquelon and Mayotte, and the Terres australes et antarctiques. 
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HradicaUon of Gufnea-wor.m disease is in sight With over 90 pertent 
reduction in the number of cases reported over the past ten years, 
there is hope that in the coming decade, it will be totally overmme. 
In the Bna1 nmntng laps, the major determinants for eradication, 
however, remain surveillance and follow-up. The World Health 
O!ganizaUon, collaborating mgant1.ations, with the help of donors, 
rematn totally dedicated to eradicaUon and plan not to let go, or let 
down, their guard. 

In at least one effort for an integtatedappmach to disease control and 
surveillance, the National Polio Immunisation Days in Sudan 
benefited the Guinea-worm eradication programme by actively 
sean:hingforcases in all vacdnaUon sites dmingtheirfhst:and second 
immunfsaUon rounds o£1998. In turn, the Gufnea-wor.m eradicaUon 
prognunme, through its community network, provided the Polio 
programme with valuable logistic support A total of 412 villages, 
many of them remote, were found to have Guinea-worm, of which 
77 percent were not previously known to be endemic. The 
appropriate response is being delivered to these problem areas. 
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