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PROGRESS IN ELIMINATION OF DRACUNCULIASIS -

Report by the Director-General 

The report is submitted as an information document to the 
Forty-first World Health Assembly in response to resolution 
WHA39.21, in which the Director-General was requested to report 
on the status of activities in dracunculias i s (guinea-worm) 
control and elimination. 

The undoubted widespread awakening of interest in the 
elimination of dracunculiasis is reflected in the numerous 
activities summarized in this report. Further proposals for 
programme implementation will be submitted in the proposed 
programme budget for 1990-1991 for consideration by the Executive 
Board and the Forty-second World Health Assembly. 

Introduction 

1. Interest in the elimination of dracunculias i s (guinea-worm disease) has grown in the 
last five years and was intensified following the adoption of resolution WHA39.21 of the 
Thirty-ninth World Health Assembly in 1986 which, after endorsing a combined strategy of 
provision of safe drinking-water sources, active surveillance, health education, vector 
control and personal prophylaxis, called on all affected Member States : 

(1) to establish as quickly as possible, within the context of primary health care, 
plans of action for eliminating dracunculiasis, giving high priority to endemic 
areas in providing safe sources of drinking-water； 

(2) to intensify national surveillance of dracunculiasis, and report the resulting 
information regularly to WHO; 

invited bilateral and international development agencies, private voluntary 
organizations, foundations, and appropriate regional organizations : 

(1) to assist countries' efforts to add, within the context of primary health care, 
a dracunculiasis control component to ongoing or new water supply, rural 
development, health education and agricultural programmes in endemic areas by 
providing required support; 

(2) to provide extrabudgetary funds for this effort; 



and urged the Director-General: 

(1) to intensify international surveillance so as to monitor trends in prevalence 
and incidence of this disease, and encourage cooperation and coordination between 
adjacent endemic countries； 

(2) to submit a report on the status of these activities in the regions concerned 
to the Forty-first World Health Assembly. 

Distribution and extent of dracunculiasis 

2. The infection is endemic in four Asian and 19 African countries. In Asia the major 
loci are in India and Pakistan with residual foci in Saudi Arabia and Yemen. On the 
African continent an endemic band extends from Gambia and Senegal in the West to Sudan 
and Ethiopia in the East. 

3. Assuming that everyone living in rural areas where guinea-worm occurred was at risk 
of infection, estimates have been advanced of some 120 million persons "at risk" in 
Africa and 20 million in Asia. 

4. In the majority of countries, reporting of dracunculias i s is poor. Currently the 
infection is reportable nationally, in Africa, in Benin, Burkina Faso, Cameroon, Chad, 
Côte d'Ivoire, Ethiopia, Gambia, Ghana, Niger, Togo and Uganda； and in Asia, in India 
and Pakistan. 

5. Only in Côte d'Ivoire, India and Pakistan is active surveillance being undertaken 
nationally in order to determine the true incidence of infection. It is known that 
passive reporting consistently seriously underestimates the incidence of dracunculiasis. 

6. The latest data available on the number of cases for 1984-1987 reported to WHO 
and/or the WHO Collaborating Centre for Research, Training and Control of Dracunculiasis, 
at the Centers for Disease Control, Atlanta, Georgia, USA, are shown in Table 1. Based 
on official reports and the presumed under-reporting of cases, the WHO Collaborating 
Centre estimated the actual annual incidence of dracunculiasis to be between 5 million 
and 15 million cases. 

7. Since 1985 WHO has published an annual surveillance summary of dracunculias is in the 
Weekly Epidemiological Record. 

8. The most seriously affected endemic countries appear to be: in Asia, India and 
Pakistan; in East Africa, Ethiopia, Sudan and Uganda； in West Africa, Benin, Burkina 
Faso, Ghana, Mali, Mauritania, Niger, Nigeria, Senegal and Togo. Small foci may remain 
in Cameroon, Côte d'Ivoire, and Kenya, whilst the epidemiological situation is unknown in 
Central African Republic, Chad, Gambia, Saudi Arabia and Yemen. 

Morbidity 

9. Although not a lethal condition, dracunculiasis produces morbidity which is hidden, 
underestimated, and causes losses in agricultural and educational areas. Furthermore, it 
adds to costs for the provision of medical care. 

10. Studies in Ghana and Nigeria of duration and disability in many infected persons, 
especially rural farmers, have indicated average duration of disability to range between 
30 and 100 days. Since the infection occurs in West Africa at the time of crop-planting 
its impact on agricultural production may be marked. One estimate from Nigeria suggested 
that up to 50 million man-days per year were lost to farmers through incapacity. Another 
estimate from Burkina Faso was that national gross agricultural output was reduced by 
about 5% due to guinea-worm infection. Whatever the true estimates are, it is clear that 



TABLE 1. ANNUAL REPORTED CASES OF DRACUNCULIASIS, 1984-1987 

AFRICA 

1984 1985 Country 

Benin .. 

Burkina Faso 1 739 

Cameroon -

Central African Republic .. 

Chad 1 472 

Côte d'Ivoire 2 573 

Ethiopia 2 882 

Gambia -

Ghana 4 244 

Guinea -

Kenya •. 

Mali 5 008 

Mauritania 1 241 

Niger .. 

Nigeria 8 777 

Senegal .. 

Sudan .. 

Togo 1 839 

Uganda 6 230 

India 40 443 

Pakistan .. 

Saudi Arabia .. 

Yemen .. 

..=no data available 
** = includes other filariases 

458 

168 

31 

9 

889 

467 

501 

072 

291 

373** 

234 

4 

30 

456 

070 

440 

1986 

1 837 

86 

314 

1 177 

3 385 

4 717 

5 640 

2 821 

822 

1 325 

22 610 

1987 

400 

1 296* 

1 322 

483* 

18 398 

435 

699 

216 484 

14 296 

866 

* = provisional 
-=zero cases reported 



this is an infection producing appreciable morbidity and losses. Its impact, too, is 
felt in school attendance rates which in several Nigerian studies have ranged from 13% to 
51%. Another Nigerian study found that the average duration of absence from school due 
to guinea-worm disease was nine weeks, compared with one week for all other causes； 
guinea-worm disease was responsible for 25% of all missed days. In highly endemic areas 
some children may drop out of school permanently. 

Progress in control 

11. Several countries, international agencies and nongovernmental organizations have 
initiated or intensified action against dracunculiasis, some activities preceding the 
adoption of resolution WHA39.21 and some supervening in response to that resolution. 

12. In 1984 WHO designated the Centers for Disease Control, Atlanta, Georgia, USA as a 
Collaborating Centre for Research, Training and Control of Dracunculiasis. In addition 
to its own programme of surveillance and research activities, this Centre collaborates 
closely with its geographical neighbour, the "Global 2000" project of the Carter 
Presidential Center, Georgia, which has close ties with the national control programmes 
in Ghana and Pakistan. 

13. Educational material has been produced: the WHO Division of Vector Biology and 
Control (VBC) has prepared a comprehensive set of teaching slides which can be purchased 
on application to the Division; and the WHO Collaborating Centre, in conjunction with 
the Parasitic Diseases Programme and the Division of Vector Biology and Control, is 
preparing a manual on control. 

14. In July 1986, the first Regional Workshop on Dracunculiasis in Africa was convened 
at Niamey, Niger by the WHO Regional Office for Africa with со-sponsorship by the 
Carnegie Corporation of New York, the United States Agency for International Development 
(USAID) and the "USA for Africa" Foundation. Fourteen of the 19 African countries 
affected were represented. A report of the meeting was issued by the WHO Regional Office 
for Africa and summarized in the Weekly Epidemiological Record . 

15. Among the endemic countries in Asia, India initiated its national guinea-worm 
eradication programme in 1980. In a systematic national search it was discovered that 
the infection was confined to areas in seven states: Andhra Pradesh, Gujarat, Karriataka, 
Madhya Pradesh, Marahashtra, Tamil Nadu and Raj asthan. A national policy decision was 
taken that, on receipt of lists of affected villages from the health authorities in each 
endemic local jurisdiction, the water supply authority would give priority to those 
villages for safe drinking-water supplies； health education and vector control were also 
emphasized. From 44 819 cases in 1983 (an incidence of 3.4 per 1000 at risk), the number 
of cases declined in 1986 to 23 070 (an incidence of 1.8 per 1000 at risk). In one of 
the original seven endemic states, Tamil Nadu, only one imported case occurred between 
1983 and 1986, and in 1984 the state was certified as having achieved guinea-worm 
eradication. In all endemic states, the number of affected villages declined from 11 544 
in January 1984 to 7017 in January 1987. 

16. The Government of Pakistan, the "Global 2000" project of the Carter Presidential 
Center, Atlanta, Georgia, USA, and the Bank of Credit and Commerce International (BCCI) 
Foundation signed a memorandum of understanding in November 1986 to undertake a programme 
to eliminate the disease from Pakistan. Executive responsibility was assigned to the 
National Institute of Health, Pakistan; the "Global 2000" project and BCCI Foundation 
appointed a resident adviser, and a collaborative relationship was established with the 
WHO Collaborating Centre for Research, Training and Control of Dracunculiasis at the 
Centers for Disease Control, Atlanta, Georgia, USA. 

1 Dracunculiasis in Africa. Final report on a workshop, Niamey, Niger, 
1-3 July 1986 (Document AFR/CD/59 of the WHO Regional Office for Africa). 

2 Weekly Epidemiological Record. 62: 337-339 (1987). 



17. A nationwide search in all (approximately 48 000) villages in Pakistan was carried 
out between April and June 1987, using workers which included local staff from the 
Expanded Programme on Immunization (EPI), malaria control workers, public health workers, 
schoolteachers and local government officials. Training of "master trainers" was 
conducted in all provinces； these trainers in turn trained local staff. Over 20 000 
recognition cards with a colour picture showing an emerging guinea-worm were distributed 
to assist survey personnel. 

18. The workers sought mainly to determined whether or not guinea-worm disease had 
occurred during the previous two years in each village visited and, if present, whether 
less than ten or more cases had occurred in the village. A total of 401 villages were 
found to have ten or more cases. A follow-up validation survey conducted in a sample of 
102 villages in July/August 1987 confirmed a level of accuracy of about 83% in the 
national search. The national search also revealed that some previous reports of cases 
of guinea-worm had inadvertently overestimated the disease because all worm infections 
were being reported in the column for guinea-worm on the reporting form. 

19. In October 1987, at the end of the season of worm emergence, a special case-counting 
effort was conducted in conjunction with a broader primary health care survey. Using a 
standard questionnaire to conduct house-to-house interviews, workers visited all villages 
identified as having had ten or more cases in the previous search, as well as a 10% 
sample of villages with less than ten cases. Twenty-one teams (each consisting of a 
physician, a vaccinator, a dispenser and a driver) also treated minor ailments and 
diseases, provided oral rehydration solution (ORS), and carried out immunizations. 
Although the case-counting effort did not cover the remaining 287 of the 324 villages 
with less than ten cases, and is thus incomplete, the case-counting survey found a 
gratifyingly low number of cases of dracunculiasis: 171 in North-West Frontier Province, 
248 in Punjab and 447 in Sind Province. The total population at risk of dracunculiasis 
in the endemic villages of three provinces is 361 500. 

20. In the northern endemic zone, transmission occurs through enclosed cisterns used to 
collect rain as a source of drinking-water for individual households. In southern areas 
transmission occurs mainly via drinking-water in large seasonally-filled depressions 
called tarais which are communally maintained and used. 

21. Some intervention activities were begun in September 1987, even earlier than 
originally planned, because of the limited geographical foci of endemicity revealed by 
the national search and in order to take maximal advantage of the fact that fewer 
transmission sites had occurred in the Sind because of the severe drought in 1987. An 
area that includes a large cluster of affected villages in Sind Province was selected. 
Five teams visited 3600 homes in 46 villages and distributed some 1800 polyester 
filters. Posters, pamphlets, stickers, flip-charts and video films are being used, with 
special attention to areas where the literacy rate is low. Of the 47 tarais visited in 
this area, only two contained water; both were treated with temephos. 

22. In the northern endemic areas the provisional alternative strategy for chemical 
treatment of cisterns, given a decline in acceptance of temephos in that area, calls for 
chemical treatment only in households which have a history of cases of guinea-worm 
disease during the previous year; the temephos formulation may be modified to eliminate 
odour taste; or cisterns may be sealed and hand-pumps installed. 

23. Numerous activities are under way in Africa. Côte d'Ivoire is conducting one of the 
most successful national programmes； an aggressive rural water supply campaign, 
intensified in 1974 and to which was added a health component in 1982, was followed by a 
reduction from 67 123 reported cases in 1966 to 1889 in 1985. 

24. An extensive rural water supply programme which was initiated in Guinea in the 1960s 
has had a major effect in endemic areas. 



25. In Nigeria, which held its first national conference on dracunculiasis in 1985, the 
Anambra State government inaugurated a task force to help guide its elimination 
programme, beginning in December 1986. In addition to rural water supply projects funded 
by the national and state governments, UNICEF and the Government of Japan are assisting 
rural water supply efforts aimed at endemic areas of the state. Health education is 
carried out using the mass media; and temephos treatment is being used to accelerate and 
quickly extend the elimination effort (facilitated by a donation of temephos by the 
manufacturer). 

26. Elsewhere in Nigeria, UNICEF-assisted water supply projects in Imo, Gorigola, Kwara, 
Cross River and Niger states are also giving priority to endemic villages. In Kwara 
State, the UNICEF-assisted rural water supply programme reduced the average prevalence of 
guinea-worm in 20 communities (total population: about 9000) from 59.6% during the 
1983/84 guinea-worm season to 11.3% during the 1986/87 season, three of the communities' 
prevalence rates having been reduced to zero. The change in prevalence in five control 
villages over the same period was less than 2%. In a sample of 10 primary schools in 
villages which had wells installed, the rate of absenteeism due to dracunculiasis during 
the season of peak prevalence fell from 33.3% in 1983 to 2.7% in 1987. 

27. It is expected that a national search will be conducted in Nigeria in 1988 to 
ascertain more accurately the state of the disease there and to help plan future action. 
The Government of Nigeria and the "Global 2000" project are negotiating an agreement to 
collaborate on eliminating dracunculiasis from Nigeria. 

28. Since early in the International Drinking Water Supply and Sanitation Decade, Togo 
has been improving rural water supply in certain endemic communities with the assistance 
of USAID. More recently, efforts have been broadened and intensified in collaboration 
with UNICEF and the United States Peace Corps, including health education in affected 
communities, and incorporating instruction about guinea-worm and prevention of the 
disease into the curricula of schools in affected areas. 

29. Niger and Burkina Faso, which developed national plans of action in 1984 and 1986, 
respectively, are still seeking outside funding to begin implementing their programmes. 

30. In Mali, a questionnaire survey in 1979 indicated the distribution and frequency of 
dracunculiasis. In 1981 a field survey in the west of the country (in the cercles 
(districts) of Kéniéba, Bafoulabé and Kita) showed that dracunculiasis was a public 
health problem with foci in the sahelosudanian savanna. Annual mean incidences of the 
three cercles from 1971-1981 was In four hyperendemic villages (3075 
inhabitants) the mean duration of disability was 54 days (totalling 26 700 working days). 

31. In May 1987, with the financial support of IMPACT, a pilot survey of guinea-worm 
disease control in Lakamané (Region of Kayes, cercle of Diéma) was initiated by the staff 
of the medical school in Bamako. In a total of 23 villages with a total population of 
15 000 the maximal prevalence of infection was in those aged 15-24 years, and eight 
villages with high endemicity were found to have a mean incidence of 27%. Initial 
intervention in this pilot study was by treatment of infected water sources with 
temephos. This will be succeeded by provision of safe water supplies. 

32. Cameroon began a pilot elimination project in the small focus of disease remaining 
in the northern part of the country in 1987. 

33. Ghana began its national programme in collaboration with the "Global 2000" project 
with the goal of eliminating the disease by June 1993. 

34. Ghana was the host to the Second Regional Workshop on Dracunculiasis in Africa in 
March 1988 at Accra, where the theme was "Community mobilization for safe drinking-water 
and guinea-worm eradication". Over 100 participants attended, including representatives 
of 17 of the 19 affected African countries. The two main endemic countries in Asia, 
India and Pakistan, were also represented. Major support was provided by WHO, USAID and 



the "Global 2000" project of the Carter Center, Atlanta, Georgia, USA. Many 
international agencies and nongovernmental organizations participated, including the 
Centres for Disease Control of the United States Public Health Service, DANIDA, the 
"Global 2000" project, IMPACT, the (African) Organization for Coordination and 
Cooperation in the Control of Major Endemic Diseases (OCCGE), the (French) Office of 
Scientific and Technical Research Overseas (ORSTOM), UNDP, UNICEF, USAID, the United 
States Peace Corps, the Water and Sanitation for Health project (WASH) sponsored by 
USAID, as well as WHO and World Vision International. 

35. Recent assessments have indicated that it appears that transmission of 
dracunculiasis has been interrupted for some time in Gambia and in the Republic of 
Guinea. Further confirmatory evaluations are planned. 

36. A recently completed UNICEF-assisted study in Nigeria estimated that the losses in 
rice production alone, due to high dracunculiasis endemicity in one fertile area of 
1.6 million inhabitants, amounted to some US$ 20 million annually. 

37. The UNDP Regional Bureau for Africa announced during the Regional Workshop (see 
paragraph 34 above) that it was making US$ 50 000 available for intercountry 
ant i-dracunculias i s activities. The Bank of Credit and Commerce International (BCCI) 
also pledged 2.5 million cedis (approximately US$ 14 000) for specific protective 
measures in two particular villages visited by ex-President Carter, who attended the 
Workshop. WHO will provide assistance in funding through its technical cooperation 
mechanisms. 

38. Many new educational and training materials were on display at the Workshop. 

39. Specific recommendations on many aspects of dracunculiasis control and elimination 
were prepared, and plans were made for the holding of a third regional workshop on 
dracunculiasis in Africa in a French-speaking country in two years. The recommendations 
and a full report on the Second Workshop will be published by the WHO Regional Office for 
Africa. 

Research 

40. The Special Programme for Research and Training in Tropical Diseases (TDR) has 
supported research which recently demonstrated the efficacy of social marketing to 
promote the use of monofilament nylon filters in Nigeria. 

41. Research workers in Burkina Faso have recently demonstrated the efficacy of rural 
water supply, with and without health education, in interrupting guinea-worm transmission 
in a pilot study in that country (supported by the Government, WHO, OCCGE and USAID). 

42. A study of the impact of guinea-worm on agriculture in Nigeria began in November 
1987. � 

43. Research workers at the Centers for Disease Control of the United States Public 
Health Service have developed an animal model of dracunculiasis, using Dracunculus 
insignis in ferrets. The model is being used especially to determine whether ivermectin, 
albendazole, diethylcarbamazine and other anthelminthics have any application for mass 
prophylaxis in the early stages of the infection. The workers are also investigating 
alternative candidate compounds for controlling Cyclops• 

Other international activities 

44. In March 1987 the United States House of Representatives‘ Select Committee on Hunger 
held a public hearing on guinea-worm disease. In a follow-up to that hearing, Congress 
urged USAID to do more to help support eradication programmes in endemic countries 
receiving its assistance. USAID has since sponsored an exchange of information on 
guinea-worm, has increased consultations to requesting countries, and has sponsored 



research into the agricultural impact and interaction between guinea-worm and maternal 
and child health through the Water and Sanitation for Health (WASH) project and the WHO 
vector biology and control programme. 

45. The Steering Committee of the International Drinking Water Supply and Sanitation 
Decade, after reviewing efforts conducted to date at its fifteenth meeting, held in 
Santo Domingo, Dominican Republic, in November 1987, stressed its strong support for 
increased efforts to eradicate dracunculiasis during the remainder of the Decade. The 
Steering Committee established elimination of guinea-worm disease as an official 
subsidiary goal of the Decade in 1981. Mr G. Arthur Brown, Associate Administrator of 
UNDP, Chairman of the Steering Committee, noted that while ®uch had been accomplished, 
much more emphasis and many more resources were needed for the attack on this disease in 
the remainder of the Decade. 

46. WHO is seeking extrabudgetary funding for a Professional Officer at headquarters to 
work jointly with the Parasitic Diseases Programme and the Division of Vector Biology and 
Control to coordinate global activities and initiatives in control. The "Global 2000" 
project is hoping to attract funding for specific projects in West Africa and to assist 
in meeting the costs of a control manual. 

Future action 

47. Much progress has been achieved in the control of dracunculiasis, particularly in 
the two years since resolution WHA39.21 was adopted. Although little really new 
knowledge has been gained, what has been known for a long time has been demonstrated; 
namely, that guinea-worm disease can be eliminated with a reasonable amount of concerted 
and coordinated effort, and that the benefits more than justify such effort. 

48. With only three years remaining in the International Drinking Water Supply and 
Sanitation Decade (1981-1990), action to eliminate dracunculiasis must be intensified 
immediately in order to take the greatest advantage of the mobilization of interest and 
resources accomplished by the Decade and to achieve the maximum amount of progress 
possible by the end of 1990. The following specific recommendations should be followed: 

-All countries where the disease is endemic or suspected of being endemic should 
improve surveillance of dracunculiasis by encouraging accurate reporting and 
undertaking specific surveys to ascertain its prevalence, if necessary. The data 
should be reported promptly to WHO, and the sum of such reports should be 
monitored and analysed as a routine procedure. 

-All such countries should develop and implement a national plan of action 
specifying the extent of the problem, objectives for control and steps to be taken 
against the disease. 

-National, bilateral, and international agencies which are already active in the 
struggle against dracunculiasis, and others as appropriate, should ensure that all 
water, agriculture, health, education and other development projects undertaken in 
endemic areas incorporate elements for achieving a maximal impact on 
dracunculiasis. Priority should be given to improving drinking-water sources in 
villages where dracunculiasis is endemic because (a) those villages suffer from 
dracunculiasis in addition to all the other problems befalling villages without 
safe drinking-water； (b) they constitute only a small fraction of all unserved 
villages in endemic countries； and (c) the obvious success achieved in such 
villages can help to increase and sustain support for the water supply programme 
as a whole in affected countries. 

-The detrimental effect of dracunculiasis on agriculture in affected countries and 
the humanitarian and educational benefits of its elimination should be stressed. 
The benefits in West Africa would be comparable to those of the Onchocerciasis 
Control Programme, and they could be achieved at far less cost. 



Development or demonstration of an effective drug to prevent development of the 
early stages of the parasite in humans would provide a significant additional 
means of interrupting transmission of the infection. 

Affected countries and the international community working for health should 
strongly embrace the goal of eradicating dracunculiasis and agree on a time by 
which that should be achieved, e.g. December 1995. 

The ultimate goal should be eradication, because: 

(1) it is technically feasible, and good control is not likely to require 
substantially less effort than eradication; 

(2) eradication is permanent, as are its benefits, to be set against the risk 
of future exacerbation of the disease following a natural or "man-made" 
disaster; 

(3) a time-limited goal of eradication will allow mobilization of support more 
readily than a control programme； 

(4) the International Drinking Water Supply and Sanitation Decade is a 
singular opportunity to prevent this disease. 


