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Nigeria: Epidemiology and control
of guinea worm disease

Guinea worm disease, dracunculiasis or dracontiasis, is a disabling,
painful, debilitating, water-borne helminthic disease with multiple
adverse consequences on health, agriculture, school attendance, and
the overall quality of life of the affected communities, thus a matter
of public health in endemic countries.

In 1986, World Health Organization (WHO) designated
dracunculiasis as the next disease scheduled to be eradicated by
1995 after smallpox. This eradication deadline was not met and
WHO then hoped to certify eradication by 2005. At the 2006 World
Health Assembly (WHA) in Geneva, WHO discussed additional
measures needed to stop transmission in all of the remaining endemic
countries by the end of 2009.

There was need to study the disease and factors responsible for
its persistence in different areas. This had implications for its control.
These works were studies on control measures, treatment of pond
water with Abate™, provision of boreholes, effectiveness of other
intervention strategies, distribution and infective rates of cyclopoid
copepod intermediate hosts of guinea worm in domestic water
sources, the Knowledge, Attitude and Practice (KAP) of
communities in the management of the disease. The KAP studies
were so important because without the people’s cooperation and
understanding none of the control strategies or intervention efforts
will have much chance to succeed.

There were several impediments to the eradication of the disease
in Nigeria. These were highlighted in a series of studies conducted



in several villages of south-western Nigeria; fifteen villages (1991-
1998), six villages in 2004, eight villages in 2005 and ten villages in
2006.

It is noteworthy that Nigeria, which reported more cases than
any other country (over 653,000 in 1988/89), reported zero case
for an entire calendar year for the first time in 2009. The number
of cases of dracunculiasis reported globally in 2009 (3,190) was
the lowest annual number of cases reported since the eradication
campaign began with approximately 3,500,000 cases. In all,
eradication and control of guinea worm in Nigeria could be seen as
a successful effort.

Olajumoke A. Morenikeji.
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Origin and discovery

1.1 Clinical history

The parasite Dracunculus medinensis (guinea worm) causes the disease
dracunculiasis or guinea worm disease. It is a disabling, painful,
debilitating, water-borne helminthic disease with multiple adverse
consequences on health, agriculture, school attendance, and the
overall quality of life of the affected communities.

The disease was predominant among the rural communities of
developing countries whose population depend for its domestic
water supply on surface water, especially stagnant ponds and water
holes, shallow unprotected wells, slow flowing brooks and streams
(Kale, 1977).

The earliest evidence of dracunculiasis was found in ancient
Egypt, where an account of how to properly extract the worm is
included in the Ebers Papyrus, one of the oldest known collections of
medical texts, dating from about 1550 BC: “The process of winding
the worm around a stick — was appropriately described by the same
verb used for drawing out thread during a similar type of spinning”
(Hopkins and Hopkins, 1992). Some authors have even considered
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the guinea worm to be the “fiery serpent” that afflicted Israelites in
the Sinai Desert (Numbers 21: 6) (Pilotto and Gorski, 1992).

Physical confirmation that dracunculiasis existed about 1000
BC in ancient Egypt came in the 1980s when a calcified guinea
worm was found in the mummy of a thirteen-year old girl (Hopkins
and Hopkins, 1992). Significantly, both lower legs had been
amputated from this New Kingdom girl shortly before her death,
perhaps in an unsuccessful attempt to combat a gangrenous
complication of her guinea worm infection.

Guinea worm was mentioned in a myth about the Egyptian
sun god, Ra, who was plagued by a worm that attacked his ankle
(Hopkins and Hopkins, 1992). References to the disease were found
in Greek, Roman and Arabic medical treatises throughout the
centuries (Pilotto and Gorski, 1992) Galen (A.D. Ca. 130-2000)
named it dracontiasis (Muller, 1971).

The medical Arab physician, Avicenna (980-1037) described
the clinical syndrome in detail for the first time and called the
parasite ‘Medina Worm’, because it was so common in Medina
(Hopkins,1983). A European traveller to the coast of West Africa
first called the disease “guinea worm” after the geographical region
(Goonerates, 1969). The European from Basel, Switzerland, who
first called the disease “guinea worm” in 1611, saw it among
Africans along the West African Guinea Coast (Modern Nigeria)
(Hopkins and Hopkins 1992).

The parasite’s modern scientific name, Dracunculus medinensis,
was bestowed by Linnaeus in his System Naturae, published in 1758.
Ten years after Linnaeus first called the worm D. medinensis, the
British naval surgeon, James Lind, after travelling in Africa,
published his suspicions that the disease was transmitted by drinking
water (Hopkins and Hopkins, 1992).

Scientific proof that the spectacular worm arose from drinking
water contaminated by a type of water flea came only in 1871,
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when a young Russian scientist, Aleksey Fedchenko, published the
results of his studies conducted two years earlier in Turkestan. He
thus provided the first demonstration of an invertebrate host of a
medically important disease of humans. His countrymen later used
this knowledge to eliminate dracunculiasis from the southern
reaches of the Soviet Union in the 1920s and 30s (Hopkins and
Hopkins, 1992).

1.2 Characteristics and life cycle of the guinea worm

The female nematode attain enormous lengths (up to 50 to 100
cm), making it one of the largest nematodes. It has a thickness of
about 1.0 mm so appear like a coarse thread forming loose coil in
the subcutaneous tissue. The mature female nematode has a uterus
filled with up to 3 million larvae (Editorial, 1983). The midget male
(that is in comparison with the female has only rarely been seen
(Ukoli, 1984). It was first described by Moorthy (1937) and measure
12-29 x 0.4 mm. It is characterized by four pairs of pre-anal and six
pairs of post-anal papillae, a pair of sub-equal spicules and a
gubernaculum.

After an incubation period which averages about 12 months
(Muller, 1971), the adult female worm which lives in the connective
tissue of the host migrates to a sub-cutaneous position, usually on
the lower leg or foot where the head of the worm provokes the
formation of a painful blister in the host (Figure 1). When the
affected part of the body is bathed in water to release the burning
pain or for any other reason, the blister ruptures and the worm
extrudes part of the uterus releasing hundreds of thousands of sub-
microscopic first stage larvae into the water (Hopkins, 1983; Pilotto
and Gorski 1992). This process can be repeated a few times on
subsequent re-immersion of the affected portion of the body. The
adult female worm then emerges slowly through the wound created
by the ruptured blister.
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1. A person drinks
contaminated water
containing water fleas
(Cyclops) infected with
third stage guinea worm
larvae.

6. The immature larvae
ingested by water fleas
(hosts), and in about 2
weeks, they moult twice
to become infective third
stage larvae. The cycle
continues when the
infected fleas are
ingested by humans

2. In the stomach, gastric
juices digest the cyclops. The
_FJ larvae are released and migrate

to the small intestine. They then
penetrate the intestinal wall into the

body cavity where they grow into

5. When the victim goes
mature worms and then they mate.

to a water source (e.g.
pond), the emerging
worm releases immature
first stage larvae into the
water. The free living larva

can survive for only 3 days -L-h
unless it finds a host. A7)

3. Fertilized female worms,
up to three feet long, move to
various parts of the body mostly
the lower limbs. Males die soon

after mating.

4. Approximately one year
later, a painful blister is formed
which bursts and the head of
the worm starts to emerge

Figure 1.1: The life cycle of guinea worm.
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Typically, the first stage larvae are expelled from the adult worm
into ponds, step wells, stream or open water tanks which the patient
has entered. These embryos have coiled bodies with rounded heads
and long slender tapering tails measuring 650-750 m in length and
17-201 m in breadth (Olajide et al 1987).

In the water bodies, some of the larvae are ingested by Cyclops,
or water fleas. The vectors are various species of Cyclops, but only
those which are predatory (Muller, 1971) and live in stagnant water
with a pH of 6.0 to 6.8 (Onabamiro, 1952a, 1952b) are likely to
play a significant role in transmission.

Cyclops leuckarti commonly serves as the intermediate host
transmission agent of D. medinensis in Africa and India (Ukoli, 1984).
According to Onabamiro (1951, 1952 and 1954), the optimum
Nigerian vector is Thermocyclops nigerianus. It was stated that of the
thirty species and sub-species of Cyclops identified in Nigerian
ponds and streams only Thermocyclops nigerianus was found to be
naturally infected with D. medinensis. However, three other species,
Mesocyclops leuckarti, 1. inopinus and Microcyclops varicans subaequalis,
could be successfully infected experimentally (Onabamiro, 1951a,
1952a, 1952b and 1952c).

All stages of a suitable predatory species of Cyclops can ingest
guinea worm larvae, although by the time the larvae have developed
to the third infective stage, the Cyclops are all likely to be adults, or
at the least copepodid stage (Muller, 1985). Cyclops will only ingest
active larvae, but dead larvae lying on the bottom of a container
are ignored. The larvae are actively held by the mouth parts of the
Cyclops and pushed into the mouth, the whole operation is less
than a minute. Once in the stomach of a Cyclops the larvae undergo
powerful bending movements and penetrate through the gut wall
to the haemocoel in one to four hours, depending on the temperature.
They go through head first, possibly aided by the action of the
dorsal tooth. Larvae can retain their viability in water for about
five days. Larvae moult twice in Cyclops, develop to third-stage in
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about twelve days but are not infective until the fourteenth day
(Muller, 1985). Many larvae may be ingested by susceptible species
of Cyclops but this results in a very high mortality following
invasion through the stomach wall or after the first moult (Muller,
1985). Infected Cyclops were found to live for a maximum of 50
days (Muller, 1972) and it is unusual for any infected Cyclops in
nature to have more than one third-stage larva (Muller, 1985).

Cyclops which contain third-stage larvae become sluggish and
sink nearly to the bottom of a pond or step-well and this has been
given as a partial explanation for the increase in transmission in the
dry season in areas with abundant rainfall when water levels are low.

Infection is limited to tropical and sub-tropical regions because
the larvae develop best between 25° and 30°C and will not develop
at all below 19°C (Muller, 1979). Cyclops that contain third-stage
larvae transmit the infection again to humans. Man becomes infected
by drinking water containing Cyclops harboring third-stage infective
larvae.

Suitable conditions for infection occur only where water for
drinking is taken from stationary bodies of surface water such as
ponds, but villages in endemic areas where draw-wells provide the
only source of water, transmission of guinea worm is not commonly
found because conditions are not suitable for the breeding of Cyclops
(Muller, 1979). In a properly constructed well, there is a parapet
which prevents larvae from reaching the water. Well-water which is
also rich in lime salts kills embryos (larvae) (Fedchencko, 1971)
and according to Ukoli (1984), people who obtain their drinking
water from flowing rivers or streams are unlikely to be infected.
Onabamiro (1952c) pointed out that Dracunculus larvae discharged
from a human foot into moving water are doomed as the chances
of their being swallowed by Cyclops before they are swept away
by the river current are almost nil. He also pointed out that besides
pond water, other sources like rain or sterile water appear to be
lethal to these larvae.
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Southwell and Krishner (1938) noted that “larvae (of D.
medinensis) collected from the ulcer in sterile tap water died in about
six hours”. In order to keep them alive it was necessary to transfer
them immediately to pond water.

Although the Cyclops are killed by the gastric juice (Hopkins,
1983), the larvae survive and are activated by the dilute hydrochloric
acid in the stomach to escape from the dead Cyclops and eventually
penetrate through the intestinal wall (Ukoli, 1984). The larvae then
migrate into the abdominal or thoracic cavity (Hopkins, 1983). The
male and female worms mate at about three months of age, after
which the male dies (Hopkins, 1983). The female continues to grow,
and by the time the adult migrates to the skin surface of a lower
extremity, their bodies consist almost entirely of a distended uterus,
packed with immature larvae.

Individual worms 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 (Muller, 1971).

There is little evidence of acquired immunity, because some
individuals are being re-infected year after year (Johnson and Joshi,
1982). Since there is no carry-over of infection from one transmission
season to the next, if transmission is interrupted for just one season
the disease disappears from a community, unless it is re-introduced
from another area (Lancet, 1983).

The interactions of humans, water and infected Cyclops
perpetuate the cycle. Conversely, the exclusion of one of these will
obstruct the transmission process, terminate the cycle and therefore
eradicate guinea worm disease.

The most important feature of the life cycle is that dracunculiasis
is transmitted only by ingesting contaminated water. It is the only
water-borne infection which depends solely on this mode of
transmission (Hopkins, 1983).



Distribution and clinical course

2.1 Global distribution
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In West Africa, the most highly affected zones were found in
parts of the Ivory Coast, Ghana, Togo, Benin, Upper Volta, Mali
and Nigeria, so also, a small endemic focus in northern Cameroon
was confirmed in 1975 by certain workers (Hopkins, 1983).

Dracunculiasis apparently no longer occur south of the equator
in Africa (Hopkins, 1983). In East Africa, an insignificant but
potentially dangerous focus of a few imported cases were reported
in an area of northern Kenya near the Sudanese border and there
were reliable unpublished reports of peak prevalence averaging 22
per cent in affected villages of Kitgum District in northern Uganda
(Hopkins, 1983). Hopkins (1983) also pointed out that the largest
remaining endemic area in East Africa is almost certainly the
southern Sudan. There was a published report of cases in Ethiopia’s
Eritrea Province in 1969 resulting in 58 documented and 40
suspected human cases (Ten Eyck, 1971). Kenya shares
international boundaries with Sudan, Uganda, and Ethiopia.

Iran, Saudi Arabia and Yemen in the Middle East, were the
only countries from which dracunculiasis had been reported.
Twenty- five cases of the disease were seen among Yemeni migrants
in Saudi Arabia in 1973, when four indigenous cases were also
recorded from Bisha in south-western Saudi Arabia (Hopkins, 1983).
Studies on dracunculiasis in thirty-two villages in the southern part
of Iran showed the presence of this disease in six of them and 145
cases were found in the six villages (Sahba et al 1973).

Attack rates in Indian villages were generally lower on average
than in West Africa. Johnson and Joshi (1982) surveyed several
villages in western Rajasthan, the most highly affected state of
India, and reported incidence ranging from 0.2-25.7 per cent.
Hopkins (1983) stated that in Pakistan, the only other state on the
India sub-continent where dracunculiasis occured, the infection was
largely limited to five districts in the north central and south-east
regions of country. Foci of infection imported into the Americas
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during the slave trade died out. Niamey, Niger appeared to contain
the significant urban focus of transmission (Hopkins, 1983).

Although receptive species of the Cyclops intermediate host
were widely distributed, the distribution of dracunculiasis was
surprisingly sporadic, with the intensity of infection, or even its
presence, varying greatly among villages in the same area (Belcher
et al 1975; Nwosu et al 1982) because of different patterns of
drinking water usage. Reddy et al (1969) reported on a village in
Indias’ Andhra Pradesh State where 35 per cent of the population
had infection as a result of using water from the town’s only well; a
step-well. Lower caste persons in the same village, who were
forbidden to use the well, used water from the river, and remained
uninfected.

Official reports were of little help since the disease was vastly
under-reported (Hopkins, 1983). A study conducted in Togo, West
Africa, in 1977 revealed that fewer than 4 per cent of the cases of
dracunculiasis seen had been officially reported (Hopkins, 1983).
In another study in Rajasthan, India, in 1978-1979 (Johnson and
Joshi, 1982), none of the 985 patients investigated had visited a
health centre. Of 3,641 cases examined by Nwosu et al (1982) in
Anambra State of Nigeria in 1978-1979, only 183 (5 per cent) had
visited a hospital or health centre. Reporting is especially poor for
dracunculiasis because the disease tends to occur in remote rural
areas, it cripples its victims, and there was no rapid therapy to serve
as an incentive for patients to visit health posts (Hopkins, 1983).

However figures provided to the World Health Organisation
(WHO) by endemic countries which had conducted active case
searches or national surveys gave a total of 614,497 cases in 1990
(Tayeh and Cairncross, 1993). Figures for the year 1991 indicated
substantial reductions in the number of cases in several countries,
such as Nigeria and Ghana, and increases in other countries as a
result of national case searches, such as Ivory Coast, Mali, Niger
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and Uganda. Estimates for 1992 indicated a further fall in cases in
Nigeria, Ghana, Cameroun, India and Pakistan (Tayeh and
Cairncross, 1993).

Guinea worm disease was widespread in rural Nigeria. Hopkins
(1988) reported that about 60 per cent of the estimated worldwide
total (8 million) of active cases of the disease occured in Nigeria.
Such alarming statistics led the Federal Government of Nigeria to
embark on a systematic control campaign, especially in the most
endemic states (Ofoezie and Adeniyi 1990). In a review of
published reports from Nigeria by Kale (1977), a fairly high
concentration of cases in the area of the old Western State which
now comprises Ogun, Oyo, Osun, Ondo, Edo and Delta States, and
part of Lagos State, with scattered foci in Kwara, Kogi and Imo
States were indicated. Oyo State was not only one of the most
endemic states in the country but, according to Kale (1977) and
Edungbola (1984), it was also the most endemic of the four states
(Oyo, Ogun, Ondo and Lagos) carved out of the former Western
Region where the disease has long been known to be rampant
(Onabamiro, 1951).

Few isolated cases from some of the northern states, which
suffer some of the worst forms of draught in the Sahelian and sub-
Sahelian zones of West Africa were also indicated.

2.2 Clinical course

The first signs of the disease appear when the gravid female is about
to emerge from the subcutaneous tissues. In the geotropic course
of the female worm towards water, the worm can be felt and seen
as a tortuous varicose-like ridge on one of the extremities. Near the
intended exit point the worm releases a substance in order to break
through the skin. This substance causes intense burning and itching
hence the ‘fiery serpent’ (Pilotto and Gorski, 1992). About one-
third of patients have generalized allergic manifestation such as
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Impact of dracunculiasis on the
affected population

3.1 Seasonality and water sources

\ [ | Crpo b v | ey
(R r Pt vy i [ [l
[ bood I b et b [ \
1 \ Crcip the b et AERREIN
' , Covuiey e e i |
Lol Forten i el i Lest b
[ ‘ . IR,
| ] L [t fr Ll \



L L T T 1 L O B AR R SR

R N R R R NI R N AN A A R A I RN
AR I R A R I I AR N R NI NIRRT
Lo enti e reerbesitey s bty vt ebibe boller iy redey seirnd
AR N N R RN IR R R

e cher bt e st borieer sl ey,
IR N R N NI A I A N A N R E N R N A A A
Frebyvorr v feir o v bvese v vk [0 byt iy
FEOE i v bireee ey e e elhee ey hen
COpsvrinr e vy ey svevr e Tl i rieet vt o
Phoctiy cvvnrr (0t Dhrh et PEE ]

Popart o e st vrreebovvorve b tierer i
ettty b vt e tovverve iy e the rey b e
Phovvrrne bocrpbbie et oy byt PEELL
R R I R N R NSt RN IR RN AR NI
Lo i b prrertte vieee cteeted prypefetiery e fereel n
R I N R N R R R A T A NI IR
R N R N R I R NI R
bbb e et beer ren vt b o bies fREEE s e
Provtirn betfect ot vevere Corvepbbre b b ey rtet e e b
Cevrtvrre bbbt oty el DRy v e e b by
POl e Ty

3.2 Determinants of dracunculiasis

Phec ety vt beett e e fvve b prrven e boapeein] bl
N N R NN R IR A T N A B N R NI A AR Y
PAb i b bver (Dyras PVEEpre Ddrrme cperperrer e bopee
I T e e N R TR I R P O R N O
R IR N N e N A RN NN TR R TN R B BN A
Foapri e LEr

b i R b v et theny vy ry e bbby
e e e vter e cclhpr e e be b ebert by

R N R N I N N R TR BRI D R



T S I A A I O A O A R O [

Pt v e v ity v re vt e v 1
PEECLEE et Cyetoprprr e e Crintie g pre v
N N A N N N R A R I N I R AR AR
Lot ter ity o ectior vy rrbe reb bigher i trer 1
Prodrhen b prreer e chreoeeb o byprey [EVRE feved ol
eve i ety bty o bychepy e e e 0o b bt
N N N R I AR N IR NI I

A I R T N N A
ot bierre bbby et bl (LETT eyt
PUrrirrp bereteeter i b b bipeei brer TETD te TR
Crvre vei b bipberepespertin boviberyy nbe v e TEAE e
CHoproirre fevvr bbb prrnen b e v e e g gy
PEEps e e et b pereentb ey bt e [Ehd e e
Iy el Lr e

bbb e bt b0 e b etal [PEEE el ot
IR R R N R N A R R R A R A R AR R AR R TN
Provr s brbeeer Do bE e e by, iy ety by
et el PR E e beliberetal [DVTEbeerd bipbr it
Gt e v ity vt B0 prrredar B e LY T T
Prr v bbb etal LT b v vipndbivae b i ot
By el v e et b ileer v b e PV e ted iyl
P e e s b e e e el preey bete e b b

P ver bt tier e by ey i i fee e ey b 1o
Corlobehtretal [DEE ) iy peted bbby b vttt it i
Porcbrr e ee e e PEE by e bere by (LEEE 1
R N R R R R R I I I N O N A A R BN T A
by b et e bbbt etal [PETE] gl
R R R N N R R R I I N A R I SR A NI A N
I R R A N I N N R R R I AN IR TN I D NI
IR R R A I A R I R I IR R R N
R e I R e N R N R R R I NI R R
I N R N R R R R I I R I A T I N TR TN NI
Wb peter v i ettty etal [PEEVi0 bvd e Brodeb o T



I L T T 1 L O B AR R SR

RN N N e I R R I N N R R IR
FEETEL L pattenn

oyt orrerr g gt e reeb by belebrretal [THEE] 1
ECp e Do e e e e e bt e e teetie e Ty
R N A R R A IR R N R R AR N A R
Lob b prvperethr fer the phetiey cvvorr o e brry b
Prpboe ber povebiy v bereestiep e bt e thibie b
PUICI e et e e e ey e cren ity e il
Do et veer e fore s T irvr et e e il
POprsin b berrepreverre ety ey v e et
RN N R IR I AR

I R R R N O I R I R O A A U B B N
PE b b b e srverp b by e e fectier e vl
R R I N RN IR N I I AR PR N
R N I N R R I T A A A IR IR RN
R N T e A R AN IR AR R I NI A
Freteril bvvvree e berrer vee b e by Dt the v
e tbree v i e et pr i b e e e e te e beetin
Eovrren Eatbe v Bl (00 teve e g eificee b rehetier b
Prievrr bt o peetei vty et bt (bEr e
Loty Doy ey vy sty b e vreeevtretier obveit 1l
NN R A I R R (R I N A A R R R I N A NN
Pt e,

Prbvber by (DVTD p it e bbb vvby e ey ity
I N R I I N A A N I AR R IR A AR IR I AN IR
Bicrs probeeel e e betyp by v iy privee vt b
POCLp b vt etebies boevt the e bt ey Y
Uy et e i cerr i by ey e et her e feet
PRipmrrr et preperadty bee by vt bepenter et oh 1y
Pl bl te be o bich i b pberrr s et vy
Peorir e ety o DL medinensis f e el i
NI R I A I AR R I A I A AR N
o bty ieteer ebmelbe bost iy Cyprhoye i Heely b1



T S I A A I O A O A R O I

NN N A N R IR R A R NN R N B BRI Y
Poiler (bl LT

Pl preeter e byrrbvrre vy gy obvey g ey
Lo eyl e te vietie e by et ted, bt ot
IR I R I R N N T O I N I NN A E R R AR A O R N BRI
e vt irreyreib el cor by vt ot the leviers [0y
PETTL T bieete by eyt ebprnrre e b bieey e e by
R N N N R R R IR N R IR R
Pibbr T brvetior ot bpyice bbb iy esrenie el o 1y
Peovrprrrr b te rorr s e ene b e borerr etal [T
Coprrbe b bt ietie v e v v et bty
Borrevebe Ty e b e Vil fievyp v citetier e e sb e
Db e et e e by (b etal U0 e vl
(bl T

Fovpreb e PRty Efrmre e gt brer et b tre e iy
I R R R N R R A I N R I N R A IR
Pevp et bebe v PEor b b0 by o pive e vl iy
Pevpin b e e thor i bop (b bireg, LHEL

Elvrpbebe (EERT el it e reesvier v b el
FEICEE L drcey et e gl et ey e e fee iy,
Lo el oot o e bt vt oseren by berteeinl
DBt ey e cepliprr e e er b e
Frotetrre et el vreper vl

3.3 Social and economic effects of the disease

Py by tree e e e e berieg e ey
v e e biitrebrretb b te v biv e bec bt )b
P st by b i etal (PVEE e v e bervies o pite i
N A e R N N I AN N A R R AR R Y
Prrrre DL ety bbb rre et T et
Crerr i the peeb e vprieetee by tiviie s, vy beeiey 1
Fhostiey cvver e et becier st b [0 e LEEp et ey



20 THE GUINEA WORM DISEASE

peak of yam and rice harvest and the period of preparation for the
planting season in Imo State, Nigeria (Smith et al 1989). This can
have a very serious impact on agricultural production (Belcher et al
1975; Nwosu et al 1982; Brieger et al 1989; Brieger and Guyer, 1990)
and on the availability of food in the household and therefore on
the nutritional status of all the family members, especially the young
children (Tayeh and Cairncross, 1993). A United Nations Children
Fund (UNICEF) sponsored-study in a rice-growing region in south-
eastern Nigeria estimated that guinea worm disease caused losses
totaling about 20 million US dollars per year. Ondo State, which
produces 60% of Nigeria’s cocoa is one of the states’ most heavily
infected with guinea worm.

Sokoto State, that had over 600 infected villages, is the sorghum
and millet cultivation belt. Sokoto, Katsina , Kano, Bauchi, all
important cotton-growing states in Nigeria, had high rates of guinea
worm disease as did Anambra State, a major rice-producer
(Ransome-Kuti, 1991).

In areas where prevalence rates were high and in coincidence
with farming activity, substitute agricultural labour were not available
because of general labour demand during peak periods of planting
or harvest seasons (Belcher et al 1975; Kale, 1977, Nwosu et al
1982). Quite apart from the direct loss, the prostrated farmers were
incapable of increased agricultural production or of innovating
improved farming technology (Belcher et al 1975).

Infection of the mother with dracunculiasis is expected to have
an immediate impact on her children such as keeping them clean,
reduction in actual time of feeding the child and preparation of
meals (Watts et al 1989; Edungbola and Watts, 1990). Furthermore,
the ability of infected mothers to provide care for their children, to
fetch water, collect firewood, breast-feed and take children for
immunization will be seriously affected and this will have serious
implications on their health.

Guinea worm disease also interferes significantly with school
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attendance by children. In a study by Muller (1978) of a village in
western Nigeria, 18 per cent of the children were absent from school
for up to five weeks. In another study by Ekeh and Adeniyi, (1986)
most of the absenteenism in many schools was ascribed to an
outbreak of guinea worm infection. Nwosu et al (1982) 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 substitute for an incapacitated parent on
the family farm.

In addition to the educational, agricultural, family health and
economic impacts there were also personal health issues. Permanent
disability occured in about 5,000 of Nigerian citizens with the disease
each year. The disease was also associated with tetanus (Ransome
Kuti, 1991). There was also a high rate of secondary infections
associated with it which contributes to the severity, duration and
cost of the disease. Infected persons could not participate in the
village activities such as social gathering, dancing, funerals, hunting
or going to the market (Tayeh and Cairncross, 1993).

3.4 Measures for prevention, control and eradication

Guinea worm disease was targeted for elimination in several
countries, with the hope of global eradication before the end of the
1990s. It had been stated that among communi-cable diseases,
dracunculiasis is the only one that is transmitted by drinking
contaminated water. This means that it cannot be acquired by
contact with an infected person (like measles), nor is it carried by a
flying insect vector (like malaria), nor does it exist in the soil as
other parasites. The solution then is simple: provide safe drinking
water and the disease will disappear. It is a unique candidate for
global eradication which, if achieved, would make it only the second
disease — the other was smallpox (Bourne, 1982).

Global initiatives to eradicate dracunculiasis were given impetus
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by resolutions adopted in April 1981 and November 1987 by the
Steering Committee of the International Drinking Water Supply
and Sanitation Decade (1981-1990) (Nwobi, 1991). The committee
called for the elimination of dracunculiasis in each country with
endemic dracunculiasis. In 1986 the World Health Organization
(WHO) designated dracunculiasis as the next disease scheduled to
be eradicated (by 1995) after small pox (Hopkins and Ruiz-Tiben,
1995). The policy basis for this eradication effort was firmly
established in resolutions by the African Regional Committee of
the World Health Organization (WHO) in September 1988 (AFR/
RC 38/R13), the executive board of the United Nations Children’s
Fund (UNICEF) in April 1989 and 42nd World Health Assembly
in May 1989 (WHA 42.29) (Hopkins and Ruiz-Tiben, 1990).

The global eradication of dracunculiasis entered its final year
(1995) with dramatic accomplishments. Globally, cases were
reduced from an estimated 3.5 million in 1986 to less than 100,000
in 1994 (excluding Sudan), the number of endemic villages were
reduced from over 23,000 at the beginning of 1993 to less than 10,000
at the beginning of 1995, and nearly all the remaining known endemic
villages had one or more control measures in place (CDC, 1994).

Guinea worm eradication efforts in Nigeria began in 1985 with
the hosting of the first national conference on dracunculiasis. In
1988, Minister of Health, Professor Olikoye Ransome-Kuti, on
behalf of the Federal Government of Nigeria (FGN), signed the
memorandum of understanding for the eradication of dracunculiasis
in Nigeria with Jimmy Carter, Chairman, Global 2000 and The
39th President of United States of America. In May 1988, the
Federal Republic of Nigeria, at its National Council on Health,
made dracunculiasis a reportable disease, established the Nigerian
Guinea Worm Eradication Programme (NIGEP) and mandated its
National Task Force (NTF) to delineate the spread of the disease,
describe the national endemicity pattern and formulate intervention
strategies.
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about 18.2 million person-days to agricultural production, and 6.2
million person-days to school attendance annually. It also doubled
the per capita income of at least 66,000 women, and prevented the
permanent crippling of over 1,000 persons each year (Hopkins,
1991).

This recorded substantial declines in the reported incidence of
dracunoculiasis in Nigeria was possible due to the intensive and
extensive efforts of NIGEP and all supporting agencies like United
Nations Children’s Fund (UNICEF), Japanese International Agency
(JICA), United Nations Development Programme (UNDP)/World
Bank, Canadian International Development Agency (CIDA),
Canadian University Service Overseas (CUSO), World Health
Organization (WHO), British High Commission, Royal
Nertherlands Embassy, Global 2000, Leventis Foundation (Nigeria),
the European Union, United States Embassy and other Non-
Governmental Organization (NGO). Financial support for the
searches’ schemes came from cost-sharing by local governments,
states and federal governments, Global 2000, UNICEF and other
international or private donors. Substantial in-kind support was
provided by villagers themselves, other levels of government and
non-governmental organizations (Edungbola et al 1992).

At the second National Conference on Dracunculiasis, the
Federal Government directed the Directorate of Foods, Roads and
Rural Infrastructure (DFRII), which was responsible for providing
water to rural communities, to use the presence of guinea worm
disease as the primary criterion for targeting water supply such as
hand-dug wells and boreholes. It also enjoined other agencies
involved in water supply projects in Nigeria such as UNICEF,
UNDP/World Bank to do the same, making Nigeria the first African
nation to use presence of guinea worm as a criterion for prioritizing
the supply of safe drinking water.

By 1991, DFRII had provided over 5,000 water points in 20
states in its Phase I Programme, UNDP had also provided water
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town of 30,000 population where construction of piped water
supply in the 1960s reduced the incidence of guinea worm disesase
from over 60 per cent to zero within two years. Bore-wells and
tube-wells can also provide a constant supply of clean water, where
their construction is technically feasible because the water is not
liable to the contamination that can occur. Draw-wells when full,
and if used with an elevated tank, can provide the convenience of
water on tap.

Dracunculiasis had been eliminated in Igbon, Oyo State, Nigeria,
through self-help activities including a series of cooperative efforts
which culminated in the construction of wells which provided them,
with a protected water supply (Edungbola and Watts, 1990). Hand-
dug well could be provided on a family basis, it is cheaper and more
reliable than other more expensive water intervention programs
(Oteri, 1987).

The conversion of step-wells to draw-wells was sporadic in India,
with some diminution in recent years, and this measure was primarily
responsible for elimination of the disease in the Soviet Union
(Uzbekistan) in 1932 (Editorial, 1983).

Studies have also shown that the provision of borehole reduced
the prevalence of guinea worm in communities of Kwara State,
Nigeria, from more than 50% to zero or near zero in three years
(Edunghola et al 1986). This intervention strategy was relatively
expensive and it was difficult for authorities to cover all areas which
needed such sources. Nigeria’s primary health care goal for potable
water was that “40% of the population would live within 200 meters
of a source of potable water” by the year 1992 (Ewoigbokhan and
Rodman, 1993).
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4.1 Provision of potable water
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against dracunculiasis. Filtering of infected drinking water has been
found to be relatively cheaper and more feasible on an individual
basis than using chemicals to kill Cyclops in the water sources or
providing alternative Cyclops-free sources of water such as
protected well and pipe-borne treated water (Adeniyi et al 1991).

Although the cotton-cloth filters have been found very useful,
particularly in rural communities where population may be too small
and unstable to justify high investment in provision and maintenance
of permanent safe water sources, these advantages of the filter are
often negated by maintenance problems such as difficulty in keeping
it clean and the short life-span of the cloth fabric. The pores are
easily blocked with residual sediments in the raw water which makes
filtration a very slow process and as a result of constant washing
the filter gets torn very quickly, thus reducing its effectiveness in
removing infected Cyclops (Adeniyi et al 1991).

In view of overcoming these problems, Steib, while working in
Burkina Faso in 1982, designed, tested and showed the superiority
of a monofilament polyester nylon gause (MPG) water filter over
the popular cotton filter. This special material with a mesh size of
100 microns prevents the passage of even the smallest Cyclops
larvae which carry the guinea worm, yet it does not clog up with
silt and colloidal soil suspension from the local pond water, it is
easily washed by rinsing. It is light but highly durable and preserves
the “taste” of the water which the farmer likes (Duke, 1984). Guinea
worm filtration of the drinking water is assured rapidly and
effectively. This monofilament nylon gauze is an imported material
and due to import restrictions, was not available in Nigeria.

In October 1990, DuPont and Precision Fabrics, an American
company, announced the donation of monofilament nylon filter
materials to Nigeria. Nwobi (1991) at the Fourth National
Conference on Guinea Worm Disease in Nigeria stated that on 13
December, 1990, 49,000 square yards of monofilament nylon filter
material donated by Dupont and Precision Fabrics arrived in the
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country. The shipment was valued at $250,000. Another shipment
of 70,000 square yards was received in February 1991 and 130,000
metres he said, would arrive in May, 1991. In all, Nigeria’s 1990
allocation of monofilament nylon filter material was 119,000 square
yards, valued at over $700,000 but according to Nwobi 1991, over
626,000 square meters were needed to meet the estimated one-
year filter requirement for all villages.

By 1994, filter coverage was found to be fairly good although
distribution was often a one-time operation rather than a continuous
exercise and many filters were found to be in need of replacement
(Guineaworm Report, 1994).

4.3 Chemical treatment (Abate™)

An intervention well suited to some circumstances, for example as
a temporary measure until more permanent steps can be taken is
chemical treatment of drinking water to kill Cyclops

Many insecticides have been found to be lethal to Cyclops
indeed, ‘were it not for its cumulative toxicity to other forms of
life, Dichloro-Diphenyl-Trichloroethane (DDT) would probably be
the most satisfactory compound on a cost/effectiveness basis’
(Muller, 1970). Sahba et al (1973) attributed the great reduction in
the prevalence of dracunculiasis in Iran to physical improvements
and chlorination of the cistern as well as to incidental destruction
of Cyclops by DDT which was sprayed on the inside roofs of the
cistern for malaria control. Abate™ (Temephos), a chemical which
was introduced in 1965 by the American Cyanamid Company,
Atlanta, as a mosquito larvicide, was later found to be effective in
the killing of Cyclops which are responsible for the transmission
of guinea worm disease. It has also been used for the control of
black flies (WHO, 1977).

Abate™ is an organo-phosphorus compound of minimal toxicity
that has a molecular weight of 466.4 and an empirical formula of
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C16H2-06PZS3 (Edungbola et al 1994). It is available in emulsifiable
concentrate as brown viscous liquid or a white crystalline water
dispersible powder, with granular formulation (ISG) (Sastry et al
1978). It has a specific gravity of 1.32, melts at 30.0 to 30.5°C, is
insoluble in water and stable indefinity at room temperature (Sastry
et al 1978).

Abate™ inhibits the production of an enzyme called
cholinesterase which is essential for synaptic transmission of nerve
impulses in living organisms. The mode of action of Abate™ as a
copepodcide is by selectively causing paralysis and ultimately death
of cyclops through irreversible inhibition of cholinesterase enzymes
by alkylphosphorylation (Edungbola et al 1994).

The organo-phosphorus compound, Abate™ (tempehos) have
been shown both experimentally and in field trials to be effective
and safe (Muller, 1970; Lyons, 1973 ) for controlling cyclops in the
ponds. When properly applied at monthly intervals, Temephos is
colourless, tasteless and odourless, with a wide margin of safety
(Hopkins, 1983). The American Cyanamid Company announced
the donation of Abate™ to endemic African countries in March
1990, the estimated value was $2.6 million of which Nigeria
expected about $1.5 million over five years (Nwobi, 1991).

Sastry et al (1978) reported a 97 per cent reduction in number
of cases (from 375 to 10) of dracunculiasis in a village of about
3,700 in Andra Pradesh State, India, within one year after they
treated the villages’ solitary source of drinking water, a step-well,
with Temephos in 1975. The incidence of infection declined to only
11 per cent over the same period in a neighbouring control village.

4.4 Case containment

Studies carried out by Ward et al (1979) and Falode (1992) showed
that respondents were unaware that adult males, particularly, farmers
are at high risk. In the work of Belcher et al (1975) the highest
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and, or occlusion of bandaging from the beginning of its emergence
until it was completely expelled: or if all contaminated sources of
drinking water were treated with appropriate amounts of Abate™
within seven days of emergence of the worm (CDC, 1994b).

4.5 Village-based health workers

Community-Based Surveillance (CBS) has been defined as an
ongoing process which involves community members in the
collection and analysis of health data which leads to action on the
health status of individuals and groups within the community
(O’Neill, 1993). Its chief characteristics are that it is active, involving
monthly visits to every household in the community; carried out
by volunteer who is a member of the same community and therefore
known to those visited. An essential component of the surveillance
system is that the volunteers are supervised regularly. This is
normally done once a month, usually by means of supervisory visits,
but sometimes by attending meetings of several such volunteers
organized by the supervisor (Cairncross, 1994). A number of CBS
systems, some of them covering millions of people, have been
operating in various countries. Most of these were established
primarily for guinea worm eradication. The surveillance is often
linked directly to specific interventions, such as nutrition education
or guinea worm prevention. This kind of surveillance system was
introduced by Nigerian Guinea-worm Eradication Programme
(NIGEP). In every village that had guinea worm disease, a Village-
Based Health Worker (VBHW) was trained to look for cases and
report them every month. The surveillance system had improved
through the training and retraining of these VBHWS (Ewoigbokhan
and Rodman, 1993).

Once a village is free from the disease, it becomes vitally
important to ensure that no outsider re-contaminates the drinking
water source (Bourne, 1982). What seemed to be a straightforward
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solution was made more complex by human behaviour, population
density, culture, human geography and technological capabilities
(Brieger et al 1982). These could be illustrated in the town of Igbo
Ora, Nigeria. After the introduction of piped-water some ten years
ago, the incidence of guinea worm disease probably did drop nearly
to zero, but today cases are still seen occasionally among residents
(Brieger et al 1982).

The importance of health education cannot be under-stated
because if it succeeds in its purported goal of changing people’s
behaviour, they will be less likely to revert to unhealthy habits when
technology fails, such as the pump or when electricity power outage.
The simple techniques of filtering or boiling the water and preventing
the infected person from getting into the pond may be sufficient to
contain the disease and prevent a major outbreak; this will happen
only if the villagers believe in the transmission of the disease
through contaminated water and not by evil spirit (Pilotto and
Gorski, 1992).

4.6 The impact of health education

Besides the worm itself and the stagnant water with copepods
combinations, the third element in the cycle of the disease is the
human being. This is probably the key element, for without the
peoples’ cooperation and understanding none of the control measures
will have much chance to succeed. Water is essential for life and
even the most humble villager knows that, and the local village
pond is almost sacred (Pilotto and Gorski, 1992).

Apart from the role of health education as an important adjunct
to provision of safe water, health education can be an effective
means of intervention in and of itself is relatively inexpensive
(Hopkins, 1983). Health education is more than just the dissemina-
tion of information (in the media, or by means of posters or
traditional channels, such as town criers). In order to better
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Guinea worm eradication: Case
studies in south-western Nigeria

5.1 Nigeria’s experience
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Ghana, Mali, Sudan), seven recently-endemic countries that had
interrupted transmission (Burkina Faso, Chad, Cote d’Ivoire, Kenya,
Niger, Nigeria, Togo), and six never or not-recently-endemic
countries (Angola, Democratic Republic of Congo, Eritrea, Somalia,
South Africa) or territories (Greenland).

Despite the fact that the eradication goal was not achieved, the
number of countries where dracunculiasis was reported were reduced
to four, the number of cases reported were reduced to 3,190 against
3,500,000 cases reported when the eradication campaign began and
the number of villages reporting indigenous cases of the disease
were reduced to 645 (CDC, 2010).

Nigeria, which reported more cases than any other country (over
653,000 in 1988/89), reported zero cases for an entire calendar
year for the first time in 2009.

Major support for the dracunculiasis eradication program is
from The Carter Center who has received major grants from Bill
and Melinda Gates Foundation, the United Kingdom, the Kingdom
of Saudi Arabia, the Government of Oman, Vestergaard Frandsen,
the John P. Hussman Foundation and the OPEC Fund for
International Development.

Other major external support for the dracunculiasis eradication
program was provided by the World Health Organization (WHO),
the United Nations Children’s Fund (UNICEF), Centers for Disease
Control and Prevention (CDC), and many other donors. The Japan
International Cooperation Agency (JICA) and UNICEF helped to
support safe water sources in some dracunculiasis-endemic villages.

Only thiry-two cases were reported in 2007 as against the over
653,000 in 1988/89; just as Nigeria was preparing to cross the
finish line to interrupting transmission nationwide, an unexpected
outbreak of dracunculiasis was discovered. The 2007 outbreak was
in two villages in Enugu State, twenty-eight active cases in Ezza
Nkwubor Village and two cases in Ezza Ugwuomu Village (CDC,
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2007). However, Nigeria reported no case for an entire calendar
year for the first time in 2009.

There were several impediments which slowed down eradication
of the disease in Nigeria. These are highlighted in series of studies
conducted in several villages, fifteen villages (1991-1998)
(Morenikeji, 1998; Morenikeji and Odaibo, 2007), six villages in
2004 (Morenikeji and Alade, 2007), eight villages in 2005
(Morenikeji and Adekolu, 2009) and ten villages in 2006
(Morenikeji and Alaka, 2010) in south-western Nigeria.

5.2 Treatment of guinea worm cases

One of the main control measures was simple treatment of cases
by immersion of lesions in water to allow guinea worm come out
and wind on a stick or thread before dressing and medication by
health officials. Drugs given to infected villagers by these officials
included panadol, aspirin, ampicillin, tetracycline, multivitamin
tablets and ambilhar tablets.

The treatment kit box contained dettol, eusol lotion, savlon,
bandage “Z”, forceps, cotton-wool, pard parker handle (size 4),
surgical scissors and vials of saclophen. Tetanus toxoid injections
are sometimes given to the infected villagers.

Bandaging of the guinea worm ulcers helped in preventing the
infected people from dipping affected parts in water source. As
much as this would have gone a long way in preventing transmission,
some infected villagers complained that the bandaging was not very
effective because it did not allow the guinea worm ‘breathe’ and
this they claimed make the worm retract and come out in another
part of the body. Thus some villagers prefer leaving their ulcers
open removing the bandage applied by health officials or protesting
against its use on them. Villagers loved collecting tablets since it is
free and they had no objection to the tetanus toxoid injections.
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villages studied still used the pond for one thing or the other even
when a safe source of water exists. Old villagers stated they preferred
the “natural” taste of pond water. Villagers casually took water
from ponds on their way to farm or while processing palm kennels
or washing near ponds.

5.2.2 Filtering and boiling

Filtering and boiling are cumbersome, time-consuming and
expensive procedures for villagers. It was observed that Global 2000
Field Officers did not visit some villages regularly and filters given
to the villagers were used for sieving grounded maize rather than
drinking water.

5.2.3 Abate™

It was observed that the volume of water in ponds in some of the
villages was not accurately calculated before the application of
Abate™. The Abate™ used on some occasions had expired.

The copepodcide, Abate™ (Temephos) was given to the Local
Government Area in September 1984 by Nigeria Guineaworm
Eradication Programme (NIGEP). The drug was donated to the
Jimmy Carter Centre by the American Cyanamid Company,
Atlanta. This was the first time Akinyele LGA was given Abate™.
The LGA health officials were trained on how to apply the drug by
NIGEP officials.

The procedures which was as follow:

1. The volume of water in a pond in an endemic village
which must not exceed 500 cubic metres was calculated,
for approximately circular ponds using the formula nr?h,
for semi-circular ponds nr?h and for rectangular or square
ponds L x B x H (H = depth).
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disease in the study-communities.

WHO Collaborating Centre for Research, Training and
Eradication of Drancunculiasis reported an imported case of
dracunculiasis in a village of Bukkuyam Local Government Area
of Zamfara State in north-east Nigeria in May 2006 (CDC, 2006).
Transmission of drancunculiasis from the patient, a male farmer,
was not contained. The village volunteer reported having seen a
worm emerge, but his supervisor did not arrive in time (within seven
days of worm emergence) to confirm the case and the containment
process. Zamfara State had not reported indigenous cases of
drancunculiasis since before January 2004. Preliminary investiga-
tions indicated that the patient visited several communities in Oyo
State in 2005, but none of the villages he visited had documented
indigenous cases of dracunculiasis since February 2004.The probable
origin of this case of drancunculiasis remained to be ascertained.

Health education was very important for the success of every
component of the intervention strategies and it was a continuous
process. For instance, it was observed that in the villages under
study, series of health education were carried out to enable the
villagers accept the treatment of their pond with Abate™. Persistent
and consistent health education messages were needed to change
adverse behaviour patterns. More villagers used filters in this study
and the need to use better source of water for drinking was awakened
in the people. The combination of both education and
implementation of measures to provide safe water had been shown
to be effective in the reduction of the disease in previous studies
(Nwobi et al 1996; Hopkins,1998). If health education succeeds in
changing people’s behaviour, they will be less likely to revert to
unhealthy habits when technology fails, such as when the pump
breaks down or when there was no other source of water except
pond (Falode and Odaibo, 2002b).

A very promising strategy to control dracunculiasis was the
application of Abate™ on suitable sources of water. Village Based
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stop villagers from going to the ponds. Most HOHs (81.5%) claimed
villagers still drank the infested water without filtering especially
on their way to or from the farm.

Some villages that had no other source of water other than the
ponds like Oduro with only two ponds (Gamta and Morroco) relied
solely on these ponds. Onibata and Jibowu villages relied on water
that was supplied to them fortnightly by the government. Hence,
the government’s inability to regularly supply safe water also forced
inhabitants to revert to these contaminated ponds at the period of
high water needs. The only village that had one functional borehole
constructed by the government was Agbedi, being the most infected
village. Most of the respondents thought that the infection was
caused by contaminated pond water because cases of infection were
reduced when pond treatment and filtering of drinking water started.

The presence of the disease in the infected villages was probably
as a result of the three infected communities sharing a common
source of water (Semore Pond). These villagers, most especially
the farmers’ drank unfiltered pond water with their hands on their
way to or from farm. Drinking of these unfiltered pond water could
have been prevented if they made use of pipe filters given to them
by Nigerian Guineaworm Eradication Programme (NIGEP)
officials. The old villagers stated they preferred the “natural” taste
of pond water. This had threatened the success of the complete
eradication of the disease in the area.

The eradication measures in the villages included usage of cloth
and pipe filters supplied monthly by Global 2000 staff, provision
of boreholes and wells, application of Abate™ to ponds and most
importantly health education, without which the other eradication
measures would have failed.

Filters were seen hung outside each household after usage to
dry after washing. Water filters though wildly acclaimed to be cheap
and the most simple eradication measure had to be widely
distributed to be highly effective. Village Based Health Workers
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risk non-infected communities and for continued unwavering energy
input of all agencies committed to the eradication struggle.

Table 5.1: Cases of dracunculiasis reported in 2004-2009.

Country Year

2004 2005 2006 2007 2008 2009
Sudan 7,266 5,569 20,582 5,815 3,618 2,733
Ghana 7,275 3,981 4,136 3,358 501 242
Nigeria 495 120 16 73 38 0
Mali 357 659 329 313 417 186
Togo 278 73 29 0 0 0
Nigeria 240 183 110 14 3 0
Burkina Faso 60 30 5 0 0 0
Cote d’Ivoire 21 10 5 0 0 0
Ethiopia 17 37 3 0 41 24
Benin 3 0 0 0 0 0
Mauritania 3 0 0 0 0 0
Cases exported from
one country to another 11 12 2 12 15
Total 16,026 10,674 25,217 9,585 4,619 3,190

Source: CDC (2010).

5.3.5 Chad Republic and South Sudan

Chad experienced an unexpected outbreak after reporting zero cases
of guinea worm disease for more than ten years. In 2010, ten cases
were reported, and two cases in the first six months of 2011. Many
of the cases were detected along herdsmen’s migratory paths, and
none of the patients had a history of travelling outside Chad
Republic. In March 2011, The Carter Center assigned a
representative to the National Guinea Worm Eradication Program
Secretariat in Chad Republic who immediately began working with
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Figure 5.1: Reported cases of guinea worm by countries. January-
July 2013 and 2014.

Source:

government staff to help revitalize the country’s program. During
2010 and 2011, the staff trained health personnel to recognize the
disease, implement surveillance, intensified advocacy and
community mobilization in districts at highest risk.

Today, through the joint efforts of this initiative’s many partners,
the numbers of this disease had been reduced worldwide by 99 per
cent: from an estimated 3.5 million cases in 1986 to fewer than
35,000 reported cases in 2003. Today, it is the last one per cent of
the disease that is being fought (GHP, 2012).

One of the greater challenges in eradicating dracunculiasis had
been and would continue to be in South Sudan (formerly southern
Sudan), particularly, political uncertainty in the country with national
elections in 2009 and the referendum on the status of southern
Sudan in 2011 resulting in South Sudan’s independence. Sporadic
insecurity or widespread civil conflict could at any time ignite,
thwarting eradication efforts (Hopkins et al 2008). To address some
of the humanitarian needs in southern Sudan, in 1995, the longest
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ceasefire in the history of the war was achieved through negotiations
by Jimmy Carter (Barry, 2007 and Carter, 2008). Commonly called
the “Guinea worm cease-fire,” both warring parties agreed to halt
hostilities for nearly six months to allow public health officials to
begin guinea worm eradication programming, among other
interventions (Carter, 2008 and WHO, 2008).

The remaining endemic communities in South Sudan are remote,
poor and devoid of infrastructure, presenting significant hurdles for
effective delivery of interventions against disease. Moreover,
residents in these communities are nomadic, moving seasonally
with cattle in pursuit of water and pasture, making it very difficult
to know where and when transmission occurred. The peak
transmission season coincides with the rainy season, hampering
travel by public health workers (WHO, 2008).

Public health officials cite the formal end of the war in 2005 as a
turning point in guinea worm eradication because it allowed health-
care workers greater access to southern Sudan’s endemic areas (Hopkins
et al 2005). One remaining area in West Africa besides Ghana,
remains challenging to ending guinea worm is northern Mali, where
Tuareg rebels made some affected areas unsafe for health workers.
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