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Recently, there has been an upsurge of
international interest in dracunculiasis,
or "guinea worm disease," which still
ranks among the most obscure of all the
exotic, neglected diseases of mankind. The
recent concern about dracunculiasis de-
rives largely from the advent of the In-
ternational Drinking Water Supply and
Sanitation Decade (1981-1990). Because
of the disease's unusual epidemiology, the
Water and Sanitation Decade—one of the
major goals of which is to ensure provi-
sion of safe drinking water to all popula-
tions by 1990—represents an unprece-
dented opportunity to interrupt transmis-
sion of dracunculiasis everywhere it
occurs, and hence to eradicate it.

The main purpose of this paper is to
summarize what is known about the epi-
demiology of dracunculiasis and the effi-
cacy of various control measures. The
feasibility of eradicating dracunculiasis,
based on its epidemiologic features, and a
comparison between smallpox, the first
communicable disease of man to be delib-
erately eradicated, and dracunculiasis, are
also discussed. In this paper, "control" de-
notes the reduction of dracunculiasis to a
point where it is no longer a significant
public health problem. "Elimination" re-
fers to the complete interruption of trans-
mission of the disease from a defined geo-
graphic region or country. "Eradication"
is reserved to describe the elimination of
the disease worldwide.

Dracunculiasis is an ancient disease,
having been known at least since Graeco-
Roman times. Galen (A.D. ca 130-200)
named it dracontiasis (1). The medieval
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Arab physician Avicenna (980-1037) de-
scribed the clinical syndrome in detail for
the first time and called the parasite
"Medina worm," because it was so common
in Medina (2). A European traveler to the
coast of West Africa first called the dis-
ease "guinea worm," after that geo-
graphic region (3). The parasite's modern
scientific name, Dracunculus medinensis,
was bestowed by Linnaeus in his Systema
Naturae, published in 1758.

LIFE CYCLE AND THE DISEASE

Life cycle
The parasite's life cycle is illustrated

schematically in figure 1. After an incu-
bation period which averages about 12
months (1), the adult female worm mi-
grates to a subcutaneous position, usually
on the lower leg or foot, where it causes
a painful blister to appear. When the af-
fected part of the body is immersed in
water, the blister ruptures, releasing
hundreds of thousands of submicroscopic
first-stage larvae into the water. The adult
female worm then emerges slowly through
the wound created by the ruptured blister
(figure 2). Although they are very thin
(about 1.5-2.0 mm wide), such mature fe-
male worms are quite long, measuring up
to 80 cm (1).

Typically, the first-stage larvae are ex-
pelled from the adult worm into ponds,
step wells, or open water tanks which the
patient has entered. There, some of the
larvae are ingested by the Cyclops, tiny
crustaceans, or water fleas, which are the
parasite's intermediate host. At optimal
temperatures (25-30 C), the larvae moult
twice in the Cyclops within about two
weeks, becoming third-stage larvae (1). It
is these Cyclops that contain such third-
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FIGURE 1. Life cycle of Dracunculus medinensis and potential control measures.

FIGURE 2. Adult female guinea worm emerging from a patient's thigh.
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stage larvae which transmit the infection
again to humans. The moving Cyclops are
barely visible to the naked eye if water
containing them is held up to a light.

When humans drink water containing
Cyclops that include the infective third-
stage larvae of the parasite, gastric juices
kill the Cyclops and liberate the larvae.
The larvae penetrate the wall of the
digestive tract and migrate into the ab-
dominal or thoracic cavity. Male and fe-
male worms mate at about three months
of age, after which the males die. The fe-
males continue to grow, and by the time
the adults migrate to the skin surface of
a lower extremity, their body consists al-
most entirely of a distended uterus, packed
with immature larvae.

Individual worms apparently do not
survive in humans much more than one
year. Thus, larvae that are ingested in any
given transmission season either emerge,
or die before reaching maturity, during
the ensuing year (1).

Probably the most important feature of
the life cycle is that dracunculiasis is
transmitted only by ingesting contami-
nated water, unlike cholera, for example,
which can also be transmitted via direct
fecal-oral contact or contaminated food.
Moreover, it is the only waterborne infec-
tion which depends solely on this mode of
transmission for its perpetuation (4).

The disease
Following the incubation period of 10-

14 months, the mature female worm may
present clinically as a serpiginous form
just beneath the skin, a painful bleb or
blister, a white cord emerging from a su-
perficial ulcer, or at the center of a painful
abscess. Worms that die in the body are
absorbed or calcify, and usually cause no
symptoms. Victims generally experience
no signs or symptoms of the infection
during the long incubation period. When
the adult worm does emerge through the
skin, usually several weeks must pass be-
fore it is expelled completely, because it
is so long and emerges so slowly.

During the patent stage, patients are
usually disabled, because emergence of the
worm is often accompanied by secondary
infection of the wound from which the
worm leaves the body, an abscess, or ar-
thritis, all of which are painful. These
complications result in prolonged inca-
pacitation and give dracunculiasis most
of its social and economic significance (see
below).

One lethal complication which is not
rare in endemic areas is tetanus, which
results from secondary infection of the
ulcer caused by the worm. Pirame and
Becquet (5) studied 211 cases of tetanus
seen at Ouagadougou Hospital in Upper
Volta over a two-year period, and re-
ported that 15 (7.1 per cent) had con-
tracted the tetanus infection in a wound
caused by an emerging guinea worm(s).
In a similar study at University College
Hospital in Ibadan, Nigeria, guinea worm
ulcers were found to be the third com-
monest portal of entry for tetanus (6). This
complication of dracunculiasis by sec-
ondary tetanus has also been reported
from the Republic of Benin (7, 8).

As many as half of all victims may show
evidence of secondary infection of one type
or another (1, 9). Some 2.4 per cent suf-
fered tendon contractures in one series
(10), while about 0.5 per cent of dracun-
culiasis victims suffer permanently frozen
joints. Rarely, the adult worms may cause
serious neurologic complications by mi-
grating into or near the spinal cord (8, 11).

No matter how often individuals are in-
fected—and many victims in endemic
areas are infected year after year (12)—
or how many worms may emerge at the
same time (as many as 40 have been re-
ported (1)), patients develop no effective
immunity to the parasite.

EPIDEMIOLOGY
Geographic distribution

This parasitic infection occurs only in
the Old World, from India to West Africa
(figure 3). Muller summarized the litera-
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Areas of highest
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FIGURE 3. Areas where dracunculiasis still occurs. Most heavily affected regions are colored black (18, 24,
38). Question mark indicates largest endemic area for which there is no information.

ture to 1971 concerning the parasite's
geographic distribution (1). Foci of infec-
tion imported into the Americas during
the slave trade died out. In endemic areas,
dracunculiasis is almost exclusively con-
fined to rural villages. Niamey, Niger, ap-
pears to contain the only significant urban
focus of transmission (13). Although re-
ceptive species of the Cyclops interme-
diate host are widely distributed, the dis-
tribution of dracunculiasis is surprisingly
sporadic, with the intensity of infection,
or even its presence, varying greatly
among villages in the same area (9, 12)
because of different patterns of drinking
water usage.

It is not known even approximately how
many persons suffer from dracunculiasis.
In 1947, Stoll (14) estimated that some 48
million cases occurred annually world-
wide. More recently, Duke, a parasitolo-

gist with the World Health Organization,
estimated that about 10 million persons
are infected each year (15). Official re-
ports are of little help since the disease is
vastly underreported. A study conducted
in Togo, West Africa, in 1977 revealed that
fewer than 4 per cent of the cases of dra-
cunculiasis seen had been officially re-
ported (16). In another study in Rajas-
than, India, in 1978-1979 (17), none of the
985 patients investigated had visited a
health center. Of 3641 cases examined by
Nwosu and his colleagues (12) in Anam-
bra State of Nigeria in 1978-1979, only
183 (5 per cent) had visited a hospital or
health center. Reporting is especially poor
for dracunculiasis because the disease
tends to occur in remote rural areas, it
cripples its victims, and there is no rapid
therapy to serve as an incentive for pa-
tients to visit health posts. Furthermore,
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in many endemic countries, dracuncu-
liasis is not one of the officially desig-
nated "reportable diseases."

Numbers of reported cases are sum-
marized in table 1. In West Africa, the
most severely affected region, at least 50
million persons are potentially at risk of
the infection (live in the endemic zone).
Over the past decade, annual reported in-
cidence rates of infection in individual
villages in the region ranged from 2.2-
58.5 per cent in Ibadan District of Oyo
State in Nigeria (10); from 3-28 per cent
in the Danfa area of southern Ghana (9);
and from 14.1-69.1 per cent in eastern
Anambra State of Nigeria (12). Assuming
an average annual attack rate of 3-5 per
cent, Kale in 1977 (10) conservatively es-
timated an annual incidence of between
150,000 and 250,000 cases in the region
of Nigeria southwest of the Niger River
alone (among about 5 million people at
risk). Yet, less than 16,000 cases were re-
ported from all of West Africa that year.
If we assume that the 15,662 cases offi-

cially reported to West African health au-
thorities in 1977 represent between 1 and
5 per cent of the actual number of cases
which occurred, an estimated annual in-
cidence for that region of between 1.5 and
7.5 million cases is derived. In West Af-
rica, the most highly affected zones are
found in parts of the Ivory Coast, Ghana,
Togo, Benin, Nigeria, Upper Volta, Mali,
and Niger (18). Issoufa et al. (20) con-
firmed the presence of a small endemic
focus in northern Cameroon in 1975.

Dracunculiasis apparently no longer
occurs south of the equator in Africa. In
East Africa, an insignificant, but poten-
tially dangerous, focus of a few imported
cases was recently reported in an area of
northern Kenya near the Sudanese border
(21), and there are reliable unpublished
reports of peak prevalences averaging 22
per cent in affected villages of Kitgum
District in northern Uganda (I. Rizzo, per-
sonal communication, 1983). The largest
remaining endemic area in East Africa is
almost certainly the southern Sudan (22),

TABLE 1
Reported cases of dracunculiasis by year, 1973-1982 (18, 26)*

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Africa
Benin 820
Cameroon 251
Chad
Ghana 1606 1226 4052
Ivory Coast 4891 4654 6283
Mali 668 786 737
Mauritania
Niger
Nigeria 1007
Senegal 334 208 65
Togo 3261 1648
Upper Volta 4008 6277 1557

Asia
India
Pakistan
Saudi Arabia 4
Yemen 25

1421
4971

542

2600

137

1617
4656

760
127

3000

2617
2885

6533

172
1676
5207
1084

2489
6993

2703
6712

5560 5305

2673
2694

7615
250

981
2565

4186

1749

2729
14155t

803 1382
7978

1693

5406 29906

Total 11536 17232 15600 9671 22195 26931 22519 28048 15880 31288

* No data are available for blank spaces.
t Reported from Punjab Province.
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but no recent statistical data on the ex-
tent of the disease in that region are
available. There was a published report
of cases in Ethiopia's Eritrea Province in
1969 (23). The disease probably occurs in
the southwestern lowlands of Ethiopia
near the border with Sudan, but there are
no published reports to confirm this. The
threat of large-scale movements of in-
fected residents from endemic areas to
previously nonendemic areas because of
economic pressures or political up-
heavals, which allow the disease to be-
come (re)established by imported cases,
may become an increasing problem if the
disease is not eradicated.

Iran, Saudi Arabia, and Yemen in the
Middle East, are the only countries from
which dracunculiasis has been reported in
the last 15 years. Twenty-five cases of the
disease were seen among Yemeni mi-
grants in Saudi Arabia in 1973, when four
indigenous cases were also recorded from
Bisha in southwestern Saudi Arabia (2).
Sabha et al. (24) examined a small per-
sistent focus of transmission in Pars Prov-
ince of southwestern Iran in 1971, where
they found 145 cases in six of the 32 vil-
lages studied. They attributed the great
reduction in the prevalence of dracuncu-
liasis in Iran in recent years to physical
improvements and chlorination of the cis-
terns, as well as to incidental destruction
of Cyclops by DOT which was sprayed on
the inside roofs of cisterns for malaria
control. In 1983, the government of Iran
informed the World Health Organization
that despite active surveillance for cases
of dracunculiasis in the residual formerly
endemic zone, no cases of the disease had
been found or reported in Iran in the past
five years.

Since 1981, the status of the disease in
India is better known than anywhere else
because Indian health workers began con-
ducting semiannual active searches to de-
tect foci of dracunculiasis. In 1979, when
less than 3000 cases were officially re-

ported in India, a questionnaire survey of
Indian health officials yielded reports of
an estimated 1.8 million persons at risk.
When suspect areas were systematically
visited in 1981, some 5.9 million Indians
were found to be at risk of infection (de-
fined as living in villages where at least
one active case was found) (25, 26). An
attempted complete enumeration of all
cases in India in the spring of 1982 yielded
a total of over 29,000 cases in India (19).

Attack rates in Indian villages are gen-
erally lower, on average, than in West Af-
rica. In 1978-1979, Johnson and Joshi (17)
surveyed several villages in western Ra-
jasthan, the most highly affected state of
India, and reported incidence rates
ranging from 0.2-25.7 per cent. In a
survey of 16 villages in Gujarat, Bhatt and
Palan (27) attributed the relatively low
attack rates to the local cultural habit of
filtering water through a cloth.

Ansari and Chaudhury (28) reported in
1969 that in Pakistan, the only other state
on the Indian subcontinent where dracun-
culiasis occurs, the infection was largely
limited to five districts in the north cen-
tral and southeast regions of the country.

Because transmission of the infection
requires that people drink water con-
taining Cyclops that are infected with D.
medinensis larvae, dracunculiasis usu-
ally does not occur in urban areas, which
tend to have piped and/or treated water,
except in individuals who were infected
elsewhere. It is therefore mainly a rural
disease. Moreover, the Cyclops interme-
diate host flourishes only in standing,
stagnant surface water, such as that found
in step wells, ponds, or open water tanks.
Dracunculiasis is uncommon in villages
that take their drinking water from
flowing streams or rivers. Reddy et al. (29)
reported on a village in India's Andhra
Pradesh State where 35 per cent of the
population was infected as a result of using
water from the town's only well, a step
well. Lower caste persons in the same vil-
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lage, who were forbidden to use the well,
used water from the river, and remained
uninfected.

Seasonal occurrence
Broadly speaking, dracunculiasis oc-

curs in one of at least three seasonal pat-
terns, depending on the climate (1). In
semiarid areas, such as the Sahel in West
Africa, where contaminative surface
sources of drinking water are present only
during the brief rainy season, the infec-
tions become patent, and transmission oc-
curs, in the rainy season. Since the incu-
bation period averages about 12 months,
the transmission season remains per-
fectly synchronized with the annual pe-
riod when the local environment is most
receptive to the parasite. In wetter en-
demic areas where there are surface
sources of water year-round, but where a
distinct rainy season and dry season are
still found, transmission usually occurs
during the dry season, when the surface
sources are scanty and most polluted. In
some other areas, transmission may occur
year-round with little seasonal variation (1).

Apart from the above-mentioned an-
nual seasonal pattern, another important
effect of climate on dracunculiasis is the
reported result of severe droughts in en-
demic areas. If such droughts are sus-
tained over one or two years, they can in-
terrupt transmission of the parasite, since
affected populations are forced to use
drinking water from other than surface
sources, and the infection cannot persist
in affected persons more than one or two
years if the individual has not been rein-
fected. This beneficial effect of severe
drought has been reported in the Sind des-
ert area of Pakistan in the early 1930s
(30), and in the Nara region of Mali in the
1970s (31).

Personal characteristics of cases
In most endemic areas studied, dracun-

culiasis has been shown to be a disease of
the working age population. Kale (10), re-

porting on a survey he conducted in Oyo
State of Nigeria from 1971 to 1975, doc-
umented higher age-specific incidence
rates among 10- to 59-year-old persons
(mean of 16.6 per cent) than in older and
younger age groups (mean of 8.9 per cent),
with peak attack rates (30.3 per cent) in
those 40-49 years of age. In Anambra
State of Nigeria, Nwosu et al. (12) studied
the infection in 1978 and 1979 and re-
ported higher prevalence rates in persons
between 15 and 40 years of age, the
highest rates being in those aged 20-25
years. Belcher et al. (9) found highest at-
tack rates among villagers aged 25-54
years in Ghana in 1973. In Iran, however,
Sabha et al. (24) found no significant dif-
ferences in attack rates between adults
and children, and Scott (32) reported
finding higher attack rates in children
than in adults in a group he studied in
Ghana in 1960.

Belcher et al. (9) also reported strik-
ingly higher attack rates in men than in
women in their 1973 study in Ghana.
Lyons (33), on the other hand, reported
higher attack rates in women than in men
in a group he studied in Ghana in 1972.
Sabha et al. (24) reported no significant
difference in attack rates between male
and female adults in Iran in 1973. Bhatt
and Palan (27) found higher attack rates
in males (27.5 per cent) than in females
(18.6 per cent) in their study of 268 af-
fected families in Gujarat State, India.
Johnson and Joshi (17, 34) also reported
significantly higher attack rates in males
than in females in Rajasthan, as did
Reddy and his colleagues (29) in Andhra
Pradesh. These variations are undoubt-
edly related to differing age-sex water
consumption patterns.

Farmers in endemic areas are particu-
larly prone to contract the infection, ap-
parently because they tend to satisfy the
thirst brought on by their arduous phys-
ical labor by drinking comparatively large
volumes of water from nearby ponds or
other contaminated sources (9, 10, 12).
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To my knowledge, no studies to identify
the chief contaminators of implicated
water sources, similar to research on water
contact patterns in schistosomiasis for ex-
ample (35, 36), have been conducted. In
African or the other societies where young
girls and women are responsible for col-
lecting water for household use, they may
be the group most responsible for contam-
inating the communal water source even
where adult male farmers, as a group, are
the major victims. This subject deserves
careful investigation to help target appro-
priate educational efforts. It is conceiv-
able, for example, that adult male farmers
are the chief sources of contamination of
the village's drinking water supply, be-
cause of farming, bathing, religious, or
recreational use of water.

Impact on affected populations
The primary signs, symptoms, and ad-

verse clinical effects of dracunculiasis are
well known. The duration of physical dis-
ability associated with the emergence of
the worm is considerable. Nwosu et al. (12)
reported that victims were incapacitated
for an average of three to four weeks. In
Belcher et al.'s study (9), the average pe-
riod of work loss in untreated adults was
over five weeks, and Kale (10) reported
an average duration of 100 days of inca-
pacity from effective work. Reddy et al.
(29) found that nearly three fourths of the
Indian victims they studied had suffered
for a month or more. According to one re-
port of 50 African immigrants treated for
dracunculiasis in a Paris hospital during
a recent three-year period, 32 were hos-
pitalized between 15 and 60 days, and nine
remained in the hospital for more than 60
days (37).

Nwosu et al. (12) also reported a three-
fold rise in absenteeism rates among
school children during the "guinea worm
season," presumably related to their own
disability or because of the need to sub-
stitute for an incapacitated parent on the
family farm. In areas where prevalence

rates are high, in coincidence with farming
activity, substitute agricultural labor
cannot be obtained because of general
labor demand during peak periods of
planting or harvest seasons (9,10,12). Al-
though the adverse secondary effect of the
disease on agricultural productivity ap-
pears to be substantial, and is one of the
most important features of dracuncu-
liasis, it has never been properly mea-
sured. Potential tertiary adverse effects
on the nutrition of young children, espe-
cially in marginal subsistence economies,
also need to be documented.

CONTROL MEASURES
Provision of safe drinking water

This mode of intervention is the most
reliable and by far the most expensive.
Where populations affected by dracuncu-
liasis are provided access to safe drinking
water and use it, the disease has been elim-
inated within one or two years. The most
often cited example is that of a Nigerian
town of 30,000 persons where construc-
tion of a piped water supply in the 1960s
reduced the incidence of guinea worm dis-
ease from over 60 per cent to zero within
two years (1). More recently, Prod'hon and
Desfontaine (38) reported that a well-
drilling program in the rural health sector
of Dimbokro area of the Ivory Coast in the
1970s reduced the prevalence of dracun-
culiasis from 30 per cent to about 1 per
cent. A broad strategy based mainly on
providing a safe water supply and filling
in of open step wells successfully elimi-
nated dracunculiasis from the last re-
maining foci in the Soviet Union (Buk-
hara and surrounding areas) in the early
1930s (39).

Providing a safe water supply alone is
often not enough. Measures must be taken
to ensure that the new water sources are
properly maintained (40). Without asso-
ciated efforts to motivate the populations
concerned, villagers may continue to use
contaminated sources in preference to
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protected sources because water from the
contaminated site is perceived to be phys-
ically easier to collect, cheaper, or tastier
(27, 41, 42).

Health education
Apart from its role as an important ad-

junct to provision of safe water, health ed-
ucation can be an effective means of in-
tervention in and of itself, and is rela-
tively inexpensive. Urging patients with
patent dracunculiasis infections not to
enter drinking water sources, and per-
suading potential victims in endemic areas
to filter or boil their drinking water, are
two actions villagers themselves could
take to interrupt transmission of the dis-
ease (figure 1). Akpovi et al. (43) in Ni-
geria recently showed health education
measures to be practical. They docu-
mented changes in the health behavior of
the target population and a significant re-
duction in dracunculiasis incidence after
two years.

In a recent series of drug trials in other
Nigerian communities, Kale (44) attri-
buted a dramatic reduction in subsequent
incidence of dracunculiasis to reduced
contamination of the drinking water: the
patients, whose wounds were dressed as
part of their treatment, wished to keep
their bandages dry and therefore re-
frained from immersing them (the treat-
ment also shortened the duration of their
infections). Over eight years, the annual
incidence of infection fell from an average
of about 20 per cent to zero in 16 of 17
villages studied.

Chemical treatment of water
Another intervention well suited to

some circumstances, for example as a
temporary measure until more perma-
nent steps can be taken, is chemical treat-
ment of drinking water to kill Cyclops.
Temephos (Abate), applied to open water
sources at monthly intervals during the
transmission season, can prevent trans-
mission (30, 45). Sastry et al. (46) re-

ported a 97 per cent reduction in numbers
of cases (from 375 to 10) of dracunculiasis
in a village of about 3700 persons in An-
dhra Pradesh State of India within one
year after they treated the village's soli-
tary source of drinking water, a step well,
with temephos in 1975. The incidence of
infection declined only 11 per cent over
the same period in a neighboring control
village. Properly applied, temephos is col-
orless, tasteless, and odorless, with a wide
margin of safety (47). It has been used
extensively in the regional onchocerci-
asis control program in West Africa since
1975 (48).

Treatment of patients
No anthelmintic, including mebenda-

zole, niridazole, thiabendazole, and met-
ronidazole, has proven effective against
dracunculiasis, although some have anti-
inflammatory effects. Thus, no available
drug is suitable for effective mass treat-
ment (30). Development of a prophylactic
drug which would prevent ingested larvae
or developing worms from maturing in in-
fected humans would permit an addi-
tional point of intervention (figure 1). An-
tibiotics can help prevent or resolve sec-
ondary infections. Analgesics may be used
to minimize pain associated with emer-
gence of the worm(s).

India began a Guinea Worm Eradica-
tion Programme in 1980, aimed at elim-
inating dracunculiasis from India within
five years (26). The strategy for the In-
dian program makes maximum use of the
country's plans to provide safe drinking
water to rural populations during the
Water and Sanitation Decade. It also in-
cludes health education, active surveil-
lance for cases, and temporary chemical
treatment of contaminated water sources
(24, 25, 49). Of the seven affected states
in India, Tamil Nadu has apparently in-
terrupted transmission}, having under-
taken concerted antidracunculiasis activ-
ities for several years before the recent
national program began (19).
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CHARACTERISTICS WHICH
PERMIT ERADICATION

Table 2 compares some key character-
istics of smallpox, which is the first dis-
ease of humans to be eradicated, and dra-
cunculiasis, which should be considered a
prime candidate to follow smallpox (50,
51). Both diseases are easily diagnosed.
Indeed, no other infection or condition is
likely to be mistaken for an emerging
guinea worm. Both diseases often ex-
hibit(ed) predictable seasonal declines in
prevalence, a characteristic that was ex-
ploited to great advantage in the suc-
cessful Smallpox Eradication Program
(52). Although zoonotic species ofDracun-
culus occur naturally in wild vertebrates
all over the world, species of the parasite
other than D. medinensis appear to pose
no threat to humans. D. medinensis ap-
parently does not have a natural reser-
voir of infection besides the Cyclops-
human-Cyclops cycle (30). Further assur-
ance on this point is provided by the
failure of the disease to reappear after it
was eliminated from the Soviet Union.

Dracunculiasis is less vulnerable to
eradication than smallpox because infec-
tion with the guinea worm induces no im-
munity, and there is no effective treat-

ment, prophylactic drug, or vaccine. Pro-
viding safe drinking water is effective, but
it is expensive, takes time, and requires
associated changes in human behavior.
Moreover, unlike smallpox, dracuncu-
liasis poses no epidemic threat outside of
its endemic regions in the tropics, so the
industrialized countries of Europe, North
America, and Asia have scant national
motivation, except humanitarianism, to
support a global effort to eradicate dra-
cunculiasis.

On the other hand, dracunculiasis of-
fers the potential advantage of a natu-
rally limited geographic range. Further-
more, dracunculiasis does not spread as
readily as smallpox. The year-long incu-
bation period of dracunculiasis is a dis-
advantage because infected persons cannot
be identified until long after the trans-
mission occurs, but the same character-
istic provides an advantage in providing
ample time to prevent continued trans-
mission to a second or third generation of
victims. Unlike smallpox, dracunculiasis
is dependent on an intermediate insect
vector host, which provides other possi-
bilities for interrupting transmission.

Because providing safe drinking water,
which is the most reliable way to inter-
rupt transmission of dracunculiasis, is so

TABLE 2
Comparison of smallpox and dracunculiasis

Characteristic Dracunculiasis Smallpox

Agent
Low infectivity
Humans as sole reservoir
Dependent on intermediate vector

Host
Victims easily recognized
Disease produces immunity

Distribution
Limited geographic occurrence
Seasonal decline in prevalence

Intervention
Stable, cheap, effective vaccine

or treatment
Modification of human behavior

important ________

Yes
Yes
Yes

Yes
No

Yes
Yes

No

Yes

No
Yes
No

Yes
Yes

No
Yes

Yes

No
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difficult and expensive, the International
Drinking Water Supply and Sanitation
Decade represents the best opportunity to
eradicate dracunculiasis. Although some
additional dracunculiasis-specific mea-
sures are needed to ensure eradication of
the disease, the Decade is already com-
mitted to doing the hard part, namely,
providing safe drinking water. The ben-
efit which would accrue from eliminating
dracunculiasis adds considerably to the
health benefits of providing safe drinking
water to areas without dracunculiasis
(53). Moreover, having such a visible
health benefit directly related to devel-
opment would be a boon to backers of the
Decade—a boon which no other water-as-
sociated disease could provide. Also, since
endemic areas comprise only a small frac-
tion (less than 10 per cent) of the total
unserved rural population targeted for
provision of safe drinking water during
the Decade (54), the dramatic subgoal of
eradicating dracunculiasis is still feasible
even if the overall goals of the Decade are
not met.

CONCLUSIONS AND SUMMARY
As an incapacitating disease which has

a direct negative effect on the self-suffi-
ciency of rural populations in parts of Asia
and Africa, dracunculiasis is a serious, but
neglected, hindrance to economic devel-
opment. It is the only communicable dis-
ease that is transmitted solely by drinking
contaminated water. Several interven-
tion measures have been shown to be ef-
fective in reducing or interrupting trans-
mission, the most effective of which is
provision of safe drinking water. Its
vulnerability to well planned control
measures has been demonstrated in India,
the Ivory Coast, Nigeria, the Soviet Union,
and elsewhere. The International Drink-
ing Water Supply and Sanitation Decade
(1981-1990) presents an unparalleled op-
portunity to eradicate dracunculiasis, and
linking the Decade and an effort to erad-
icate dracunculiasis would be mutually

beneficial. Additional epidemiologic stud-
ies to document further the economic im-
pact of the disease on affected popula-
tions, the changes in incidence which re-
sult when effective interventions are
made, and the role of subgroups in af-
fected villages as transmitters of the in-
fection, would be very useful in the
struggle to eradicate another scourge of
mankind.
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