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ABSTRACT

A survey of dracuncullasls was conducted among
humans and animals In six villaaes of Dawaki n Kudu district
of Dawakin-Kudu Local Government Area, Kano b5tate between
Aprll, 1990 to Febuary,1991. An overall prevalence of 75
persons per 1000(7.5%) was recorded, with Gunaka village
having the highest prevalence of 237 persons per 1000
(23.7%) while Fagojl had the lowest, 7 persons per 1000
(0.7%).

Group of villages with handpumps has Ilower prevalence,
48 persons per 1000(4.8%) than the qroup of vi llages without
handpumps with a prevalence of 115 persons per 1000 (11.5%.
The association between lack of handpump and guineaworm
Infection was highly significant (P<0.001).

The age specific prevalence In the six villages
revealed an Initial Increase of Infection with age reachlngq
a peak at the 3rd and 4th decade of life. The highest pre-
valence of 90 persons per 1000(9.0%) was found a mong the
20-29 year aqe group. The difference In association was

found to be hlqhly significant (P<0.02). There were more

cases of gulneaworm among farmers than any other occupational

groups In all the villages. About 518 persons per 1000
(51.8%) were found to be previously Infected n all the wvil-
lages. Of the 880 current cases, 509(57.8%) were recurrent

cases while 371 (42.2%) were having the Infect on for the

flrst ti me .
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Users of "Ruguzal"/Well have the highest prevalence
of 328 persons per 1000(32.8%) while the lowest prevalence
of 11 persons per 1000(1.1%) was found a mong users of well.
Those who depended ori "Ruguzal" In combination with other
water sources have hi gher pooled prevalence of 150 persons
per 1000(15%) than those who depended on pond or handpump In
combination with other sources with a pooled prevalence of

70 persons per 1000(7.0%).

Of the 880 Infected Individuals, 345(39.2%) had only one
worm emerglng while about 793(90.1%) had the wormemerglng
from the lower Ilimbs. Of the 31,722 animals examined only
2(0.006 %) animals were found to be Infected.

About 21,595 man-days were lost due to gu i neaworm Infection
In the six villages. When this was translated Into the amount
paid to hired labour it amounted to nine hundred and seventy
one thousand seven hundred and seventy five Nai ra (N971,775).
Of the 880 Infected Individuals, 17(1.9%) were disabled. of
the 880 Infected persons, 464(52.7%) were aware of the mode
of transmission of the disease. Very few of the Infected persons
depended on Western medicine majority 788 (89.5%) depended on
traditional medicine. Of the 1,421 households v/Islted 1,357
(95.5%) never filtered their drinklng water while none of them
cared to boll the water before drilnklng. However, all house-

holds agreed that they have been Informed to dc so.
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CHAPTER ONE

ik —— A i B e o e

Y

b
Man acquires the Infectlon by inqgesting in

ected cyclopoid

copepods containing the infective third 5tﬁ|ue larvae iIn

contaminated water.
Gulneaworm disease (s consideread endd

Aslan and nineteen Afrlican countries {WHQO

mle In four

1989). The

majJor Aslian foci of transmission are Iocatld in India and

Pakistan. The most severely affected Afrl

Burkina-Faso, GChana and Nigerta,
nation-wlde.

from one gstate to another and is concelved

Fan countries are

where thje disease occurs

In Nigeria, the level of endq-mlcity varies

that about 2.9

million people spread in rural areas are IJ\fected annually

(Edungbola, 1985b).

Dracunculiesis is primarily a disease

and rural communities without portable wat

1971a). With & few exceptions all reported

f remote, poor

rr' sources(Mulles

studies Iindicated

that guineaworm Infectlion is rare at the figst year of |ife

(infancy), and the main reason being the |4

perlod of the worm which Is on the averanqe
(Kale,1985). The frequency of the disease
reaching »2 peak at different ages in differ
(Kale, 1985).

.-lxz

fna incubation
twelve months
rlses with aqge

Ent communlities




Most studies, notably those of Belcher et-a

Kale (1977) have shown that there is substa

frequency in the 3rd and 4th decade of life
%

pation and marital status are not predispos

| (1975) and

htial drop in

P

SQ2eX, occu~-

fna factors

to quineaworm infection, but rather Incr-ea.Jed exposure

to sources of Infection (Kale,1985),

Dracunculiasls In man is rarely fata; apd, in the

absence of any complications, it is not partlicularly

painful or incapacitating (Muller,1971a). owever,

complicatlons are too common and result in fwuch crip-

plina disease and economic hardships in aaricultural

communities durinag the planting season. Guilneawor‘m

disease has been associated with low aaricpltural pro-

ductivity (Nwosu et-al,1982 and Nwosu, 1988); absenteism

and low academic performance among school ¢hildren

(Edunagbola,1983); habitual abortion amona pfeanant women

(ST Georqge,1975) and susceptibility to tetarfjus infection

throuah the quineaworm ulcer (Lauckner et-41,1961; Prime

and Becquet, 1963 and Labeaorre et-al, 1969)|.

around certain

s — . ——— -

specles of cyclopoid copepods, the Iintermedfiate host and

man, the definitive host. The embrvo or larjva reaches its

Iinfective staane In the Iintermedliate host withfin 14 days of

its entry.




When gan swallows the Infected cyclopoid cope

are released in the duodenal wall. In about

months they develop into adults and then copu
which the r{lale dies, - The females mlarate to I
taneus tlssue and subsequently emerge throug
from any part of the body, but mainfy from the

mities (legs and ankles), It is the emerging

pod; the larvae
hree to six
ate after

he subcu-

N the ulcer
lower extre-

aravid females

that are of publiic health Importance wlth resplect to tram-

smisslion (Kaele,1985), It

is from thegse female

g that numerous

embryos are released into water by an Infer.:terd Individual

for the Intermedlate host, the cvyglopoid cope

Although many speciec of cyclopoid copep
of transmitting dracunculiasis,

than two have been jncriminated as intermedia

ke o — e e

cra
————— .- o i o i e e e e e i ]

known as vectors (Bralde and Boxshail,19883),

od to inagest.

ds are capable

only few, usudlly not more
Y

te host,

alls,

———

Infection with medinenslis have been re

a wide variety of domesticated and wild animal
parts of the world, but most reports are from
(Muller,1971b},

through accldental Ingestion of cyclopold cop

ported from
s from many

dog-

Althouah infectlion In animals| is presumably

rpodes while

drinking water; a likely mode of transmisslion |is throuanh

paratenic transport hosts such as frog or fis

v (Muller, 1990),




However, no animal reservoir host have beep
In case of quineaworm Infection. So far only
transmission from animal to man have been dod

the literature (Muller, 1990),

L

The desiqgnation of 1981-1990 as the Inte

Water Supply and Sanitation Decade (IWSSD) b

identified
two cases of

umented In

"national

¥ Interna-

tional anaencies such as United Natlons Develt]pment Pro-

aramme (UNDP), Unlted Nations Children's Emm
(UNICEF), World Health Oraganisation (WHO) and

has provided an opportunity for eradicatina d

raency Fund
World Bank

racunculiasis

by the year 2,000 (Mulier, 1985b). Alr‘eudy,srveral endemlc

countries in Asia and Africa have selized this
by mounting eradication proqgrammes assisted
natlonal agencies and private donor aaencies
2,000, The eradication proaramme is centred
survelillance, health education and provision
kina water,

Nigeria hopes to eradicate quineaworm di

opportunity
by the Inter-
such as Global
on active

of safe drin-

jease by

199% and had Its eradication programme in pldce since

March, 1988, Kano State ranked 9th with 12,9

the firet active case search conducted nation

B7 cases in

wide In 1988/89

(Gulneaworm Report,1990a). The State sets 1992 as its taraet

of eliminating the disease mainly throuah it'$s portable water

supply scheme, Considerina the laraqe number

munities In the state, providing clean water |

of rural com-

n form of piped




or borehcles wlil certainly be expensive and
be feasible, Equally, difficulties may arise |
tenance of boreholes In particular and achiev
slve use of them both of which require chanaqge

A
behaviour.

There Is only scanty information on the ep
and management of guineaworm infection in Kan
Such Information s vital In planning and exec
succesgaful control or eradication programme,
stiudy aims at bridging this gap with the follow

-

objectives:

1. To determine the prevalence of digsease In
beinas and animals in the study area,

2. To compare the infection rates of guineaw
in villages with handpumps with those withou

3. To Hetermine water sources that likely ser
sources of transmission In the villages.

4., To identify the cyclopold copepods as far

in the study ares.

may not
N the main-
na exclu-

In human

idemioloaqy

b State,

iting a

The pregent

Ing specliflc

human
rmdisease
t handpumps.

ve as

as possible




2.0 LITERATURE REVIEW
2.1 DEVELOPMENT AND LIFE CYCLE OF D, me
The Ilife cycle of D, medinensis revoly

—— o —— T . 2

the definitive host and a sultable specles

copepod, the Intermediate host. When an In
(patient) Immerses his guineaworm ulcer in

several thousands of embryos are released

worm, The total number of embryos conta

was estimated at three million (Turkhud,1
dissected worm from rhesus monkey were 1
1,436,000 (Muller,1971a). The embryos me

550/m X 15 - 30ym. They remain active in
4-7 days (Moorthy,1932; Southwell and Krig

The embryos soon develop into the firg
The cyclopold copepod Ingest the larvae (H
1988aé&b;

Chatton, Issajev,1934: Moorthy, I

water fo

eg around man,

of cyclopold

fected individual

a water source

by the female

llned in the worm

19) and In two
890,000 and
asured about
about
hner,1938).

t stane larvae,

oubard, 1913;

938; Southwell

and Krishner,1938) as opposed Lo active pgnetration throuah

cuticle suggested by Fedchenko (1871), Ma
Wenyon (1908).

larvae penetrate through the qut wall intg
in about four hours dependina on temperatd
The larvae moult twlce and develop Into a
about twelve days, but only become Infecti
days {MJHer,]QBSaL
rally Infected cyclopoid copepod, but up tq

have been found in experimentally infected

b flve

hson (1B895) and

Throuagh powerful bending movements the

the haemocoel
re (Muller, 1985a).

hird staage in

e at fourteen

And only one larva il found in natu-

larvae

cyclopoid cope-



pod .

found infected, but with only one larvae (Ona

Man becomes Iinfected when he swallows the
copepod cohtalnina the third staqe larvae whil

water., On reaching the duodenum, the action l

Julces leads to the death and disintearation o
cyclopoid copepods thereby releasinag the larv
Over the ensuring 10-14 months, the larvae de

mature into adulthood, Male and female guinea

Immature stages of cyclopold copepod hgve been

bamiro, 1956)&

cyclopoid

e drinkinea

f dinestive
the Infected

a(Kale, 19R5),

velop and

wvarm copulate

soon after which the male dies and the fer‘tlllrLri female

mlgrates to the subcutaneous tissues of the vid
1985). From the studles of Onabamiro amont ot
apparent that the survival rate of most Ingeste
larvae Is extremely low, and only a emall prep
fecund female worms reach thelr ultimate destin

the skin (Kale,1985)., Most of the migrating wor

hers,

tim (Kale,
It Is

d auineraworm

hrtlon of

ation undar

ms are

arrested; some causing no problem, others aivé rise to

cold sterile abscess at the point of arrest,

host has been deacribed through experimental |

inltive

nfectlion

of non-human hosts -~ dogs, cats and rhesus mo

1971b)., The early route of miqration determin

cats and rhesus monkeys (Muller ,1968a, 1966b)

larvae were found In the duodenal watll 13hrs af

on the abdominal mesenteries for upto 12 days 4nd the thoracic

key(Muller
d In doas,
showed that

ter Iinfection,




abdominal muscles at about 15 days. Almost g

in lenagth occurs during this migration and the

o Increase

larvae have

an averaage lenqgth of only 0.59mm after 15 (ITyr. Muyller

(1968a) suggested that there is probably anol

betweaen 15 and 22 davys.

across the subcutaneous tissue to the auxillgry and inauilnal

reglons. The recovery of majority of worms

taneous tissues surroundina the auxililary ang
lymph nodes in dogs (Onabamiro,1956) sugaes
voung worms mlgrate via the Ilymphatic system,
females recovered 33 months of Infection In d
close assoclation and the females had mucous
vagina (Onabamiro,1956) Indicating that they

fertillzed.

In monkeys the female worms move to the &
at the Bth month and contaln fully formed embn
10th month (Muller,19713),
die between 3rd and 7th month and become ency

mature female emeraes 10-14 months after infe

pa were

ynted

her moult

The vounqg worms thdn miarate

in the subcu-

Inauinal

that the
Males and

In

plua in their

had been

xtremities

yoe at the

The male:= afler chulntion

The

ctian, In

man, this Information Is based chiefly on the rccountn of

travellers making short visits to an endemic n
1903; Powell,1904; Wurtz and Sorel,1912: Fair
Includes one experimental Infectlion (Liston, 19

stronagly supported by epidemiolonical evidenc

ealon{Man=on
IPy, 1924a)
14) and i=

e, A simllar




developmental period hes been observed in {l
Infections in dogs (Moorthy and Sweet, 19384
1956) and a mean of 340 days in rhesus mon

)

1971a). |

aboratory

Onebamlro,

jcey(Muller,

When » female worm Is ready toc emerge it secretes

a toxic substance that proveokes a painfui b
subsequently an vulicer (Kale, 1985}, At this
symptoms of dracuncullasls becomes manifes
protrudes throuah the ruptured ulcer due tﬂ
or deilberate scratching by the victim. Thy

the Infected Individual Immerses the ulcar |

are leazed which are then Ilngested by the
pods, When these Infected cvclopoid copepdg
lowed by an individual with water, the cycle

{flgure 1 - IHfe cycle of qulpneaworm).

ister and
staqge the
and the worm

accldental

refore, vhen
h water, larvae
tvelopeod cope-

ds are swal-

i3 repegted,




Flqure 1: Life cycle of D. medinensis

|
|
by Cyclopoid copepods |
inhabitina staanant :
|
|
L

-r
= Larvae plcked up
1
} water bodlies

r—-—_——-———-——-——;———_-—-—_—-_—--——

Guineaworm patient
places ulcer with
protruding worm In

water source, The
worm releases larvae
into water—contamihation.

|  Drinkin }
! contamirjated water i
| I
i l.e. watler contanina 1
= infectivp cyclopoid :
1 copepodg i
| |

NEERSS—— X

f-pu—- o ——

—---h—-.:————-.-_—.——_-—-——_n--——__‘ [...———.——-—.——..-l - ——— o W e o o S

r—--—-.———u——-—-—.——m-ﬂ———m—-—-—....._-—

In 12 months, the worm
matures and exposes
itself by rupturina the
skin

| S ap———————

Source: Nlgeria Gulneaworm Eradication Proaramme
(N1 GEP)
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2.2

- ——— - —

TRANSMI S5 ON

o — — — o ———— " ——

2.3.1

The ingestion of an infective cyclopoid cciepod in

water ls probably the only method of transmiss
definitive host (man or other animals).
smigsion through paratenic (transport) hosts s
or flsh, whiech Ingest cyclopoid copepod and ar
concentrating the Infective larvae in their tissg

rently beina speculated (Muller,1990).

hag been postulated for Dracunculids or racoor

and reptiles (which drink very little if any watler),

been experimentally confirmed by some workers

Howevedr,

on to the

tran-

bch as froaq

e capable of

ues is cur-

Suech mpchanism

s, mastelids
and has

notably

Brackett(1938). Transmission to cyclopoid coprpod Is throwah

Iinaesling the larvae in water by them.

For transmission to occur the followlinag cor

ditions

must be met: suitable water body that harbours fthe cyclopoid

copepods, Introduction of quineaworm larvae In

by an Infected person, a temperature of betwee

presence of right species of cyclopolid copepodk

larvae are capable of developing to Iinfective s

to the water

h 25%c - 30°C,
in which the
the

faage; and

Ingestion of the larvae by the cyclopoid copepons within five

days of their deposition in water {(Edungbole,!

reason being they loose their capability of dev

Infective stage after that period (Muller,1971a)

985). The

loping to
P
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Dracuncullasls 1s consldered endemi¢

In four

Asian snd nineteen African countpries(WHO, IQEJQJ. The

N\
majJor Azian focl of transmiasion are In India|

Pakistan, I!n Africa the most seriousiy affe

and in

cted coun=-

tries are Benin, Burkina Faso, Ghana, Mali A\&aurl!anla.

Niger, Togo and Nigerla {Watts,1987), The a

severe in Ghana, Burkina Faso and M geria wt

1

disease occurs nationwlde. The disense s p
lezs widespread in Chad, Cote-d'ivoire, Camg
Gulnea and Seneqal.
| The East African endemic focl are located
Suydan, Ethlopia, MNerthernand Castern Uganda

west Kenya, The disease appears to be wdes

tuation is
ere the
rezent but

roun, Gambia,

in Southern
and North-

pread in

Ethiopia and Southern Sudan bul very little IJ known about

its distribution and endemicity {(Watts,1987).

all the sendemlic countries of Africa is fouhd |

2ones from the forests through Z3avannah to !

Sahel, to the desert., In Africa, there g no

transmigclion in the desert as
fore cases recorded mi{oht have originated el

1985b).

s the case in H

infection in

n all ecoloqgical
he seml deserd
documented
there-

akistan,

e where( WHO
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The total! population at rlgsk In Africa Is|lput at
120 million, about 42% of the total populatioh of affected
countries (Wattg,198?), The annual incldende 1s estimated
to be 3.32 mililion ®hich s about 2.7% of the| population at
| risk. In Nigerla, about 30 million peopie age thought to be
ot risk {(Watts,1987), Although the level of pndemicity variea

from one endemle focl to another, at present|it is conceived

‘that 2.5 mililon people #pread In rural commgnities are
Infected annually (Edungbola,1983; Watts, 1947).

Gulneaworm infection appears not to confler Tmmunity
and therefore everybody In an endemlc area [s at risk
{Edungbola,1985; Mulier,1985b). However, ipfection rate
may vary by age and sex fromone place to anmother{Edungbola,
1985). With few exceptions ail reported studies indicated
that gulneaworm infection is rare in the firs{ yvear of life
(Infancy) (Kale,1985), Edungbola(1983) attriputed this to
long prepatent pertod of Infectlon, the destrjction of

Infective guitneaworm farvae In the process of bofling chil-

dren's water with medicinal products prier to]l Ingestlion and
and prolonged breast feeding. Infection Incteases with aqe
reaching a peak at different age groups In diffferent places
(Kale,1985), A aubstantial drop In the frequgncy of Infection
has been reported in the 3rd and Ath decades|of life

(Belcher et-al,1975; Kale,1977).
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Although dlifferences iIn frequency of In
sex have been reported, sex does not seem

disposing factor to Infectlon (Kale,1398%)., M

fection by

o be a pre-

ales have been

reported\lo have hlgher prevalences than feJmales In India

{Bhatt and Palan;1978; Blldhalya,1969; Johngon and Joshi,

1982; OhJa and Johrl, 1980; Rao:;1942 and Re

ddy et—af,1969)

while the infectlon rate is higher for femalels than males In

. Ghana {Lyonsa ,1972; Scott,1960). In Nigerial,

eariler works

revealed almost equal prevalences among bth sexes{Edungbola

and Watte, 1984; Onabamiro,1952; Kala,1977),

I

llegbodyu et al (1387) showed hiaqgh

higher prevalences were reportdtd among mal
1988-90atb, Ogunba et-al,1985; Sulelman an

.1 988-90) »

However,
g8 (Onwulir! et-al
Abdullaht,

er prevalence

amonqg gierls than In boys below the aae of fiﬂteen In ldere

~community, Oyo State, These contrasts refl
"and other factors whlch may influence water
retes and habits (Edungbola,1985). The sug
gastric acidity may protect some pecople from

(Onabamiro, 1958

L]
r

Scott, 1960) has been strd

(Gilles and Ball,1964; Sita et-al,1969 and M

Mosl studies revealced that the farmling pi
mozt affected cince farmerc predominates over
In guineaworm endemls communities (Kale, 198

there ig no conclusive evidence ta show Lhzot

ct occupational
onsumption
estion that
dracuncullasis
ngly refuted

lter,1971b),

pulatiocn were

-whelmingly

5

).

HHowever,

termers are




-~ 15 - |

more prone than other occupational qr.oups. f.ather‘

the high frequency Ils a factor of increased ekposure

to Infecllqn (Kale, 1985; Edunghkola,1985). DenLer-aphic
varlable.s.s‘uc:h as reflgion or marital status hhve not been
shown to affect Infection (Kale,198%), Thers ljas bheen no
satisfactory explanations as to why some Indivlduals in
gulneaworm endemic communlity appear to escapqd Infection
most or all the time while some are afflicted vifprtually every

succeeding guineaworm season (Kale, 1985),

Infectlon rates have been reported to vary aceordlng
to water saurces used In endemic communities. | Iafection
rates were hiohest among those who sotely dzpqnd on nond
for drinking and other domestic purposes In Rsljasthhan/stnd
desert of India and in Pakistan (Muller,197%a) [and in many
parts of Africa (Nwosu et-al,1982; Steib and Midver,1986;
Tayeh and Caircross, 1988 and Onwullir! et-al,  Ipd~920a),
in Indla, the malor sources of transmligsslnn arp the step
wells while cisterns were the major snurces In|lran when

dracuncullasis was endemic (Muller,197%a), Wellls, rivers

and streams are nol important In the tranemiassllen of
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Rouberd (1913) observed the varying seayd

aulneaworm disease in different cllimy tlie 7on
Southern parta of Ylest African endemic realog
the monthly incldence builds

annual ralnfall,

in the dry season (Onabamiro,1951; Scott, 196

‘5.

D;

onallity of

| n

o with biah

to a peak

Belcher

et al, 1975; Kale,1977; Abolarin,1981; Nwosu let al, 19825

Edunabola,1984; and Onwulirl et al ,1988-90b

attributed to the behaviour of infected cvclop
whereby they sink to the bottom and are not I}
plcked up unless the water level In the pond 1

(Onabamiro,1952), The denslity of cyclopoid d

. This was
old copepods
kely to be

s low

npepode Ix

essentlally hlghest during the dry season due o decrease

volume of water In ponds (Onabamiro,1951,195
Sahel
is less than 75%cm, transmisslon |Is confined 1Ld
season (Ramsy, 1935; Steib and Mayer, 1986).

desert of Pakistan transmission bulld up to a
the ponds completely dry up while In lran Is v

were half-full (Muller,1971a),

b ) .

Savannah areas of Africa where the anndal

I'n
rain-fall
rainy
Iln the
pealkk before

hen the cistern
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Although a large number of: species

copepods have been descrlibed, only the prr

Of thegse, only one or two specles have heeg
infected in endemic realons (Muller,1935a),
species present In the same habltat can eagq
Puly

experimentally: the reason is unknown,

geo far shows the followlinag species:

Mesocyclops specles unkpown (formerly idng
Mesocyclops leukartl), M,aequdtorialis, Th

—— -

—— e a ——— —— ——— ——

different partas of Africa (Onabamliro, 19501

of cyclopold

datory speries

(Muller,1971a).

found naturally

Howaver, othese
ilv be infected
lished records
ptifled as

- ——n

B51,1952;

Muller,1970; Abolarin,'981; Nwosu et g_l_,lQJ!Q: Fdunabola,

1984 and Johnson et al,19688-90),

ZOONOTI C ASPECT

i — . —— -

2+.2.4

Alleaad Infection with D.medlransi I\Jwr.- been

reported from a wide variety of animals i

the world, but most are froemdons (Maller, 1

no animal reservolrs have been Tdeptifled,

{s sald to stll|l occur In realone where humaln dra-.

was formerly endemic exanple Southern U;55R

and Tamil Naduy State In India {(Joseph,1930;

any parts of
713}, However
hut Tnfectlion

neuliasls
(Litivrov,1982)

L alitha, 1980).




- -_—

18

Animals become Infected presumably by'r
i

occurrence |s attributed tc the fapplng act

ingestion of infected cyclopold copepods w

water, Thouagh, this mechanism Is possible
while drinkina water which drive cyclopoid

the point where the animais drink and the s

cyclopold copepods to the bottom of the watr

Transmission via paratenlic (transport)

nkina of

hosts,

cecldental
le drinkinag

its rare

fon of the animals

copepods from

infected

r(N]U"Qr' ngojc

such as

froa or fish has been postulated and exper“mentally confirmed

for Dracunculiasgls In mustelids or racoons

drink very little, if anvy water has been rej

'l.

I n

workers (Muller,1990),

So far, there are two reported cases o

and the other from Japan (Miller, 1990),
was no evidence that the petients had been |

tries durina 12-24 months preceeding patend

)

record that the fec!l of human dracunculiasl]

Japan have ever exlsted., Common to both w

and reptiles which

orted by some

tranemission

e from Korea
both cases thepe
o endemic coun-
vy and there Ils #mno

in Korea or

3 n history of

ingestion of unsonocked Inaches (small frech-yater fish belon-

alna to famllv cobttidae) vhlch are effective

cyclopoid copepods.

predalors of
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There have been few studles on the in

disease In anlmals., Crichton and Beverly

Mink and '4% raccoons examined in Ontarig
LY
although there has only beepn one previousf

tion in animals In Canada (Chitwood, 1919),

——t it el e

cidence of the

-Burton found

otters, 36%
{Muller,19714a),

report of Infeec-

Dracuncullasls causes consliderable suffering and

poses & major problem to the health and eg

onomy of the

rural population In endemic areas (Nwosu ¢t,al,1982).

The fact that the incldence of‘!he disease
regions of Africa and India coincides with
of agricultural actlivities and that the dis
worklna population 15~45 age qroups resd

rable losa In agricultural productivity an

production (Edundola, 1985 and Muller,19

in endemic
peak period

agse affects the

Its In conside=
fall in food
Sk)., Buinea-

worm disease causes more protracted dlsa?lement durinag

peak agricultural activities than any otheg

ding malarlia (Mulier,1979). Ward In 1982

disease (inclu=-

but the annual

waage loss due to dracunculiasls at about H170 million
while Golladay in the same year estimated qlobal loss of
marketable goods to be about 2300 million-|billion

(Edungbola,1985),
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It was estimated that among 12,8 million|p

residing In Indian endemic villages, the anr
man-days In an economically productive popt
176,640 s about 7 'milllon man-days, or abo(it

years (Edunagbola,1985). In Nigeria, of the|2

annual sufferers about 12,000 suffer Irreve

eople

ual total

fatlon of about

19,000 man-

5 millton

rsible dis-

ablement, economically productive farmers I¢se about 50

million man-days annually while fall In schodl

may be about 40 million puplls day (WHO, 1985s

estimated rice output lost due to aquineaworm

In some rice producing areas in Anambra, Beh

River and Imo States with an estimated preva
27.4% In a total of B9 sampled was

househaolds -

metric tons valued at N19,764 (Nwosu, 1989).

The disease also affects the observance
celebrations and rellgious festivals, politilc
nutrition amonag children (Edunabola, 1983 ;
Edungbola and Watts, 1985; Edunabola, 1984; N

1982 and Belcher et-al,1975).

2.3

Published works have consistently repol

commonest site of emergence of the female Is ¢

attendance
). The
infectlion

ue, Cross

ence of

put at 27.5

of local
and mal-

ller, 1979,

jwosu et-al

ted that the

he lower

limb (over B80%W In which about 50% occur at thT ankles and

feet (Kale,1985), However,

worms have been f

ound to emer ae

from any part ofthe body Including genital arraa. breastss

trunks and buttocks (Edungboia,1985).

The an

heragence of the
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worm ;at .those parts that frequently come Ir
water Iz thouaht by some workers notably {
as an adaptation but Muller (196€a) thought
Kalae (19?5) speculated fecundity as stimulu

emergence of aulneaworm,

Usually one to three worms emerge at a

the occasional patient there may bhe multipl
with up to 40 worme in one season {(Blackloc
O'farreli,1919; Core,19372: Rao,1942: Lindb
Ferrelra and Lopes, 1948; Onabamlro,1951;
1969; Raffler, 1969 Reddy et al,{969a). Io
most patients have one worm emerqging at a t
1971a)., For example Onabamiro(1958) found
Western Nlgeria that 136 (86%) had one worm|
-81x {4%) had three worms., The universal av
1.5 worms per person which may be higher in
and lower In hypoendemic arecas (Kale,1985),

The Incubation perlod of aquineaworm [nfe

to contaclt with
Fdungbola, 1985)

otherwize.

for the

tIme but In

infections

and

ra,1948;

ucas et al,

ast Africa

me (Muller,

in 158 cases in

16{10% had two
rage is sbout

hyperendemlc

ction is

Invarlably symptomliess (Kale,1985). The inflctlon becomes

apparent In any of theae three ways: recognl

sometimes moving worm, allerqglc symptoms and

ion of palpable

formatlon of

bilster or bleb (Muller,1971a). Prodromatal
bean recorded In 80% of patients in whom the

worm emerged (Kale, 1985).

symptoms have

adutt female
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The praodromata lasts for less than 24 hours

of ane or more of the following symptoms: ge

urticarial rash accompanled by eprythema, na

mlld to moderate Ttching, fever, dizzness, d
A

and infrequently latraorbital coedema and syn

The prodromata are aileralc In nature and I=s

1S ea,

and conslsts

1erattzed

vomittina,

vepnoea,diarrheea
cope{Kate, 1985).

attributed to

the release of histamine~like substance tr‘lg#ered off by

the presence of the worm.

in many patientszs the formation of bllste or bileb Is

the first pathognomonlc slgn of active gulneapworm Infection

(Kale,1985),
due to production of necrotlzing fivid by the
but may be coused by the {iberation of embryd

tissues (Muller,19718)., Falrley and LListon,

this as they found that intradermal! and subcu}
tlon of thousands of larvae to human voluntee
pus-filled abscess but not blister or allerglc
Muller(1979) observed shock in un-infected rh

when Injected with soluble extract of embryos

when formed Is Inftially minute but arows to a

The formatlion of blister s ofteln

]

stated to be

adult worm,

into the
1924¢) refuted

aneous fnjee-

rs produyced

manlfestetinns,
esus monkey
The bllgter

few centil-

metres In diameter befoare burstina in 3-5 dale (Kale, 1985).

The bliister Is formed at the slte of emeragence

days after prodromatal perlod, The accompany

between 1-8

ing skin

Irritatlon and a variable degree of burning seJnsaHon at
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the site of emeraence compels the patien
leading to formation of a bleb In a matt»J
(Kale,1986)., The bleb or blister after e

ruptur\as spontaneusiy or accidentally o

by the victim.

The fluid of the blister consists of 9
sterile serum containing monocytes, eosl
embryos; polymorphs were also reported b
but this was thouoht Lo be a mistake by R¢
Muller (1979) found in rhesus monkey pri
then increasing proportion of macropha ad

eoslnophils and larvae with white cells a

Once the blister had burst the uterusg
worm |s extruded throuagh the ulcer, the 4

conslist of plnkish aranulation tissue (Mu

to seratch

of hours

xpandina

deliberately

bacterlioloaically

hophils and usually

¥ ralrIn\-(IQZQD)
ddy et al,(1970),
clpally polymorphs

5, lymphocytes,

Hherina to them.

of the female
does of which

ler,1971a),

After few days the anterior “end of the wner is exposed

by slouaghing of the white central escha

more of the worm protrudes, partlcularliy

In water. Histological examination of the

+ of the ulcer and

after immersion

worm before

blister formation in rhesus monkey revealied the worm with

its uterus filled with larvae, surrounded

tive tissue sheath, contalnina fibroelast]
eosinophils, within which the worm could
(Muller,1979). At this stagqge,

be extracted i(f a small

by thin connec~
e tissue with few

move freely

the worm cauld easily

Inclslon Is made ot the skin.
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However, opnce the hlleter is formed there wa
reactlon along the whole [enagth
end {Muller,1979).

anterior Host tissue adh

to the cuticle of the worm and mnade the entlr4
A

the worm no Jonger possible.

After few dava of burstinag of the bllster |

3

intense tissuse

of the worm fiot Just at the

ered clogely

extraction of

in rhesus

monkeys degenerating polymorphs, eosinophlip, macrophaqges,

multtinucleate forelgn body glant cells, eplihg
fibroblasts were present (Muller,1979), A ch

Inflammatory response with some . necrosis an
peraisted: while the worm was predent but qui

on complete expulsion of the worm., Simitar e

reported In man by Fairley and Liston (1924b).

{19859 noted hyper-proteinaemia (9.14/1000)

loid cells and
romle typa of
i celiulltis
tkly resolved
fecls were
Adeyaba

n Iinfected

Indlviduals which were main!y due to increaseld serum

alebulln,

In the absence of any complilications, the Murmia

vsually expelled completely on the average in|four weeks

{Myller,1971a). However, complications have

to be common especlally In areas without adeq

been found

pate mecdical

attentlon {Muller,1971a; 1985; Edungboia,lgdg). It may

lead to reversible {pcapaclly or In severe ca

disabillity (Edungbola,1985),

categories: primary and secondary (Kale, 1985

Bes permanent

Complications dre of two

).
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Primary complicatione are due to host tisk

aanalnst the worm productes,
and the presence of the worm at an unusua

locatlons (Edunabela, 19€5),

A

Secondary complications results main

bactarfial Infection which naln access thré

(Kale,1985). Edunobola (1985) attributed

aence, lanorance and unsatisfactory meth;q

management, Falrley and Liston (1924b) |

abcess, cellulitisg,arthritis, synovitis, ep}

bubo, chronic ulcerations, fibrous alkylo|s

contractures of tendons resultina from log

Infectlions,

The most common speclies of bacterla ¢
leslons were Staphylococcus avreus, Esch
Streptococcl sp., Enterobacter sp. and (g
tatanl (Falirley and Liston, 192Ab Adeyaba
(1979) cultured Streptococcus pyrogenes

aureuys from infected rhesus monkeys.,

hds of

ue reaction

rapeated multinle infections

anatomical

y from

uwoh the ylcer
this to neaoli-
local
ated acute
dimyo-orchitis,
is of Joint and

al bacterial

pltured from

———— i o —

1985aj). Muller

—— o —— — ——

Many female worms that fall to emer ae
and calcifled and thelr presence In X-ray
by many workers (Muller,1971a)., Encystme

absorption or calcification (Cohen,1959) |

of the male worm,

ecame encysted

rhas been shown

nt, followed by

r the normal fate
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The pelvis and abdomen followed by the knee
to be the commonest calficication sites (Redd
1968). The presence of the encysted worm at
sites causes more serious symptoms which may

complications |lke parapleqia (Donaldson and

Reddy and Vasanta valli,1967; Mitra and Hodd

wvere found
y, et-al,
unusual
lead to

Angelo, 1961;

bck, 1970).

Sometimes non-emerqgent worms form larqge fill¢d abscess

which may occur In many sites of the body(De]
Reddy et-al,1969c) but If near the knee Joint

arthritis, |In cases of arthritis of the knee

aul9gsi;

may cause

by Ghandh!l (1962); Reddy and Slvhramappu{Tger) and Reddy

et al,(1970) in Indla showed that embryos wen
fromthe synovial fluld which was sterile on d
synovial membrane had oedema, conagestion an
of plasma cells, Glgnt
and after four months the wall was arossly th
fibrosed with the worm calcified (Reddy et al,

and Sivaramappa et t[,lgﬁg). No patholoaqica

occurred In articular cartilanes: and bones.

hand Kothar! et al,(1968) found no larvae in |

fluid in two cases of arthirltis and believed |

toxin released by the adult that caused arthr

irrespective of its actual location.

e recovered
ulture, The

i Infiltration

cells were found aftelr six days

ckened and
1969b, 1970
chanaes

On the other
he synovial
hat it was

tic leslon,

jolnt reported
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In Western Nigerla, cases of aseptic arthritis occur
In the knee Jolnt and also in the ankle, wgist and elbow.

The condlition Is not improved by antlblotics], but some may

recover spontaneously {Creenwood, 1968).

— v i il S —— -— —— - — - —-—— e

2.4 COMPLICATIONS OF GUINEAWORM | NFECTI AN

A number of complications due to unusugl anatomical
location of the worm have been reported (EdlnqbolanBS).
These include occular Invelvement (Verma, 1466); bilnd-
ness (Edungbola and Adekeye,1980); aborti¢n and ster-
ity due to retroplacental location of the wolrm (Geor qe,
1972); paraplagia due to the worm In the extfadural space
SMIt and Huddock, 1970Q}; complicated pregnankies due to
location of calcified worm In the broad Ilganjent (Neal Smith
ahd Siddlque,1965); constructive pericarditfs due to the
presence of the worm in the thoraclc cavity [Kinare et al,
1962); urinary obstruction resulting from infection of the
bladder {(Raffl and Dutz,1967); quadraplegla [due to the
-infection of the subdural space of the cervigqal vertebra
{Donaldso and Angelo,1961); Osteomyelitin of| the fifth
lumber vertehra causing the coflapse of the jyertebra
(Mathur 5£_n_l_q,1982): intrapulmunary calclficqdtion{Reinhard,
1961), and acute synovitis and arthritls cauked by the

presence of the worm in the kee joint (Reddyland Sivaramappa,

1968 and Kothar! et al,1968).
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Secondary bacterlal Infection Iis the rna“or cause of

death In complicated dracunculiasis. A st

revealed that 7% of villagers that died of tle

dy in Burkina-Fas:

tanus were from

aguineawoarm ﬁecondary tetanus (Prime and Bé¢equent,1963),

\

Guineaworm ulcer was reported to be the th
entry of tetanus spores at the University Cp

Ibadan by Lauckner et al(1961).

The severity and duration of incapaclity
the victims of the disease and depend on the
{infections, anatomlical locatlon of the worm)|
health and personal hyalene of infected pen
of Iinfection and the activities engaged by t

vidua) such as walking long dlstances or ri

aon,

rd most portal

lleqge Hospltal,

varles among
number of
status of

the duratlfon

he Infected indl-

Hina a b¥cycle

(Edungbola,lQBS)._ Kale(1985) classiflied difablitities Into:

Grade | {mlid) s where the patlent is mobllJ

ilttie or no discomfort; Grade |l (moderate)
s mobile but suffers considerable discomfo
(severe) is where the patlent is Immoblle or

.the affected IImb and suffers consliderable d

and suffers
is where patient
t and Grade ([}

unable to use

[scomfort,

Although the duration of Incapacity varl#es: wldely.

among Infected Individuals, the mean period
months (Kale,1977; Belcher et 81,1975).

stage was more lncapacitating {Nwosu et al, 1

Is about three

Theq pre-emergence

282).
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DIAG 73

— o a — da

Guineaworm disease can be basically dihanosed at three

main levels: clinical, parasitologlical and irTrnunoIonicai.

kS

CL I NI CAL

——— e

2.5.1

FProdromatal symptoms especlally loca
urticaria and severe burnina pain at slte of
the worm are the first clear symptoms of Infdq
1982; Kale,1985).
In an endemic reglion has no doubts about th

before the emergence of worm (Muller,1971a)

| itehina,
emeraence of

ction(Nwosu et &l

These symptoms are so clkar that a patient

diaanosis even

Eosinophllia common to helminth Infection has been

recorded many times in Infection with D.medi|
worms were emerqing; usually the relative fi
ween 13% to 18% has been reported by many w

(Muller,1971a),

PARASI TOLOGI CAL

o e i Y S s i

2.5.2

hensls when

—— o —

hure of bet-

hrkers

An outline of the worm seen or palpatpd before its

emergence Ils anolther means of diagnosls (Mul
and Kale, 1985),
more evident when cold water Is poured over

area (Muller,1971a).

ler,1971a

In doubtful cases the parasite may become

the affected
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Embryos can be collected by placina co

the ulcer or sprayinag ethyl chloride near t

d water on

he ulcer,

These can be examined under a low powered Imicroscope

and the embryos may be seen to be actively movina(Muller,

1971a), Once the portion of the worm had e

no difflculty in recognizinag It, althouah It

merged there Is

had been mis-

taken for sparganum In some areas of East Africa(Muller,

1971a).
a forcep can be used to pull out a few cenili

resistance Is felt,

2.5.3 JIMMUNOLOGI CAL _
The tests desianed for diaanoslis of
are intradermal test (Ramsy, 1935); compleme

( Stefanopaulo and Daniaud, 1940) and Floure

technique (Muller, 1970; Gentilinl et al,1972

1977). Alyedun(1985) also tried Immunadiffi
qlutinatlion teste,
detecting particularly asymptomatic Infectio
1985) coupled with lack of specificity and r

However, an enzyme linked immunosorbent as

devised by Garate et al,(1990) showed a2 hia

(100%) and reliablillity (80%) when a conjuoat

antlbody of |aGA subclass was used., Garat
felt that It could be used as a valuable tool
assessment of pre~and post seroprevalence
areas with about 30% prevalence rate espec|

prevalence of filariasis s very low.

If only very small lenath of the wojrm is visible

netres untll

Hracunculiasls
nt fixation test

kcent antibody

silon and haemo-

All have been found to be Ineffective in

ns{Alyedun,
Lliablflty.
say (EL|SA)

h eensitivity

F et al(1990)
for the rapid
in

nfections

ally where the

and Lefiras el al,

b directed analnst



2.6 TREATMENT
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In the absence of bacterial Infection for other
compllcations reqular winding out of the wdrm on a small
stilck, combined wi-‘th steriie dressing and Jcrifiavine cream
usually results In complete explusion of thje worm in about
three weeks with little or no inconvenlence(Muller,1971a),
If the worm breaks a clinical relapse ensufes(Kale,1985).
Local dressinag of ulcer reduces the risk of bacterial
Infeztion, quickens heallng of the ulcer anld controls the
rate of transmission as dressed patients ayold contamina-

ting water bodies (Kale,1977).

Suralcal removal of the worm after locdl anaethesis
Is widely practiced In India and Pakistan (Muller,1971a).
If the outline of the worm Is seen or palpatled ard I not
firmly attached to the underlyling ticsue, a|single Tncislon
suffice the complete removal of the worm. When the worm
has burst in tissues or It has broken In lhr skin a few
days previously, multiple Inclsions are nedessary to remow
the worm, If the worm Is In deep fasclia or|wound around
a tendon It Is very difflcult or impossible §o remove It

Intact (Johnson, 1968).
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Reddy and Silvaramappa (1968) recom
surglcal removal of worms located In the
but Greenwood (1968) followed a few cas¢
If there was no bacterial Infectlon, the

LY
eventually.

NMative doctors {(Valdya) In India use
to cut down to the worm and then suck. |t
metallic asplrator placed over the woungd
Liston,1824d),
is "Sakiya" and Involves puncturing the

or ulcer with a hot lron rod (Sulelman ad

In West Afrlca, paimoll, kerosene

of leaves are often placed on the ulcep |

ended the
synovial cavity,
s and found that

condition reqgressed

razaor bhlade
up by means of

(Falirley and

In Sokoto, Nigeria the most popular method

quineaworm abscess

d Abdullahi,1988-9:

or a concoction

Muller,1971a},

Fairley and Liston (1924d) gave a list ofl topical remedies

used In Indla, most of which served anly,
[tkellhood of celliullitis.
been recommended,

raw sugar a day on an empty stomach for

Richards (1922) adva

to Increase the

ln Indla variogs oral poticns hawve

cated a pound of

Lasier‘ extraction

of the worma while Chitale {1912), Bhalekjar{1351), Parekh

and Kulkarni{(1958) and vad(1863) all foqu that an extract

of the adventitlious roots of banyan tree
ning cyanogenic giycosides ("draculan") w
reducling the aggravation

worms and resulted In quicker extruwdon,

caused by the Hh

possibly contal-
4s effective In

reaking of the
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Although Intravenous Injection of tartar ¢metic had

been reported (Jeanselime, 1919, Macfle,19204,1920b;

Tournier,1922; Le Dentu,1923; Trewn,1937 an

4 Shastry,

1946), but Falrley(1924~) showed that it had go actlon

on the adult female or on the contalned larvag.

Modern chemotherapeutic agents have beed tried over

the years In endemic realons. A single injec
of Trimelarsan{mel W)} caused the expulsion of
dead worms tn 23 out of 45 patlents during a |
1965), While intramuscular injJectlon of 1qm d
near the site of the worm reduced the number
in hospltal by Infected troops In West Africa(

Dliethy! carbamazine appears to have no actio

tTon of Smg/ka
Mving or

rial{(Macario,
f phenothlazne
of days spent
Eltlott, 1942).

on adult worms,

but clrcumstantial evidence showed that It I<IITI5 developling

stages (Rousset,1952),
copepod are kliled in about 10 hours Iin one p

solution in water.

The |larval stages Injeyeclopold

ercent of Its

Drugs used in the treatment of guineaworp infection

include niridazole, metrinadarole, thiabenda

role and

mebendazole (Muller,1971a); Kale,1974,1975 4nd 1983).

From the resylts of controlied trials, the dry

os are of limlked

value, but have beneficlal effects on the patilent as they

relileve symptoms,

heaiing of the ulcers {Kate,1985),

speed up expulslon of the dorms and qulick
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Some of them notably niridazole appear to prg

clinical and parasitologlcal relapse, Mulle

vent

1971a)

suggested that thelr beneficlal effects derivegs from

their antl-Inflammatary properties since they
LY

or no effect on the larval stages or adultworpm,

have [{ttle

Chemotherapy has poslitive psychological pffect on

the treated patlent, caompliance with other coptrol measuies,

reductlon in the duratlon of Infection and thel period durlng

which the communal water supply iz exposed tg

tlon by Infected patlents (Kala, 1982},

None of the compounds (Diethyl-carbazine
methyridine, matriphonate, metronidazole, ra

and thiabendazole) except metriphonate was fg

contamina-

citrate,
rbamendazole

und to have

any effect on the adult wormor enclosed Iarvhe in expe-

remtally Infected rhesus monkeys{Muller, 1879
was found to immobllilze the adult worm and the
larvae were unable to Infect cyeclopold copepd

they were moving slowly (Muller,1979),

b, Mstriphonate
contained

ds although
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2.7 PREVENTI ON AND_CONTHROL
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Proviston pof safe drinking water Is
.
in the control of dracunculliasls, but the
water zources In order to kill the eyclopd

the Intermediate host will ba a necessary

In many villages surrcunded by many small

A wide range of compounds have been

use as cyclopsicldes, but the report of Washington D.C.

Workshop concluded that only hypochto¢it
(Abate) can be recommended at present (An

Hypochlorite Is favoured because of Its lo

1S THAT ACT

the most ideal
treatment of

Id copepods,
Interim measure

pools(Muller,1985a)

tuagested for

and temephos
on,1983),

w mammalian

toxicity and Ils effective Iin purlfyina the w]

advantaqges of It Is that Is expensive, un:

residual effect and so may require frequent application.

Reports indicated that villagers object to
smell of free chlorine where trials have b

(Krishna et al,,1982;1978 and Muller.IQBA

tration of hypochlorite necessary to kill gyclopold copepods

is dependent on the amount of organic mat

chlorine produced (Muller,1985a),

ter, The dis-

table, has no

the taste and
een carrled out

a). The concen-

er to amount of
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Of the various organic chemlicals tecsted, }
is not the most potent but has very qgreat advj
it has low mammalian toxiclity, Is easy to apply
solubliity, so over-dosinag I1s unlikely (Muller,
Krishna-Rao et al,,1982).

effect and can be stored In tropical condlitio

Temephos was found effective at lppm with
lastinag over flve weeks and two applications p
effective for a transmiszion =eason in nor-tth
(Lyons,1973). lppm wae found effective for a

weeks In a single step well in a village Iin Ind
well tolerated by local people (Sastry,et al.,
In both trials there were few cases of dracung{
following year which were believed to have bed

elsewhere,

Chbrination of the cisterns combined with
measures desianed to prevent the larvae from|
the water led to almoat compleate eradicatlion o

dlsease (Sabokbar,1968). The application of

ntaqges

emephos
that

with ITmited

197 0;
It 1s cheap, has qood resldual

NS .

effect
roved

st Ghanna

bout flve

la and Is
1978),
ritllaslis the

by contracted

bther
reachina

f the

DT at 10ppm

markedly reduced the Iincldence of dracunculigsis from an

averaage of 26.5% to 6% in flve out of seven vi

In Ghana the followlng year (Nuagent et al, 1955

ofsuccess In the two villages was thouaght to be due

foulty technlique (Muller1971a). Were it not fo

lative toxlcity to other forms of life, DDT wou

lages treated
e The lack
to

r its commu-

d have pro-

bably been the most satisfactory compound on & cost/

effective basls, In addition to

fleld (Muller,1971a),

its proven sucd

ess in the
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2.7.2
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of small fishes (Gambusi

—— — e — e —

wells In two villages In India, after treatn
perchloron or copper sulphate,

Infectlon rate the followlnag year., Gldeon(]

—— o ——

in the area,

2.7.3 |MPROVEMENT_OF WATER SUPPLIES

The provision of a year round prote
supplles which are used al!l the times can ef
eliminate the dicsease from an endenlc

commoy

1984).

The provislon of piped water In 1966

in Wegtern Niaeria, Fiditl with an incidence
amona arammer school chlildren and | aho~Ora
incidence rate of 60% In the aeneral populat
complete aradication two vears later, althou

was stlll endemiec in surrounding villages(Mu|

gy

~ted

the addition

s) to Step-

nt with

markedly reduced the

942) recom-

to wells

water

fectively

vity(Hopkins,

to two towne
rate of 20%
with an

fon led to its
ah the disease

ler,1971a),

Provision of safe drinking water combined with

other measures was responsible for the redu

ction of cases

from 39,792 In 1984 to 14,296 in 1987 in sl
of Indla (Hopkins,1988), Similar efforts in
led to the drop of the total number of cases

country from 67,123 in 1966 to 4,971 in 197

in 1985 (Nlamey Workshop, 1986).

)cLendemlc states
ote d'lvore

Ireported In the

6, and to 592
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The incidence of dracuncullasis was IownTt amonq those
who use handpumps (boreholes), eventhougl not excluclively
In some endemlec villages of southern Sudan (Calrncroses and
Tayeha1988), The provision of boreholes|reduced the pre-
valence of guineaworm In some communitieqd In Kwara State,

Nigeria from more than 50% te near zero {h three years

——— ——

Many of the sophisticated method of water supply are
not feaslible In the poor rural areas where the disease
occurs, but much could still be done to check transmission
of dracuncullasis (Muller,1971). The replacement of step~
wells by draw wells has resulted In a dramatic fall of cases
In three villages In Rajasthan area of Ind|la (Johnson, 1966),
Similar conversions In an area of Andhra fradsh have reduced
the number of infected villages from 103 I 1957 to 52 In 1%]1
(Rao and Reddy, 1965). The same measure was responsible for
the eradication of the disease In the 19404 In Samarankand
and Taskehts (Muller, 1971a), The use of paised edges and
concrete surrounds to draw wells helps prevent contaminatin
and subsequently the Incldence of dracuncyliasis

(Mulier,1971a),
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The role of self halp activities Iin the elinfination of

guineaworm disease has of recent been documer

Edungbola et al,/1990)and Kodje ,(1986). The con

ted by

struction

of wells combined with other Intervention straffegies led

.
to the fall In the Iincldence rate from59,2% in

33% In 1979 and zero In 1982-83 transmisslion ¢
the village of | gbon, Oyo State, Nigeria (Edun
1990)., Similar efforts in the village of Katl |
reduced the Iincldence from 428 cases In 1981

In 1985 (Kodje,1986).

1978 to
eason In
nbola et-al,
logqo has

h

o 7 caseg

In some areas the provislion bf wells doesg not solve

the problem (Muller,1971a), In the village of
Western Nigeria the annual Incidence stood at
despite of the construction of a properly des
few years ago as pond water was apparently st
because of the extra effort involved In drawin

(Gllles and Ball,1964).

2.8

o e T — T — o o S o o S T s S e i

Akulo
hearly 26%
aned wel|l
Il used

n water

The successful eradication of dracuncull&sls in the

USSR by 1931
first attempt towards eradication efforts., How
deslignation of 1981-1990 as the International
Water Supply and Sanitation Decade by Internal
UNDP, UNICEF,
opportunity for the global eradicatlion of drac

(WHO, 1985a).

(Litvinov,1991) could be describgd as a

ever, the

Drinkina

onal agenclies

WHO and the World Bank provided a unique

inculiasis
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The decision to ellminate quineaworm disease

decade was officially adopted and approved in

within the

1981 by

the steering committee for Water Supply and Sanitation

Decade and was acknowledged by the 39th World

A

Assembly, the same year (Nlamey Workshop, 19
Since the endorsement of this commlitment,
meetings such as the one held in Washinaton D

and the 1985 natlonal conference held In Kwar

Migerla (Muller,1985b) has sparked off the inl

Healt

BE ) .

Intdrnational

{C. in 1982

[

State,

iation of

eradication programmes in the endemlic regiongd of Asla

and Africa,

Hopkins,(1086) stressed need for all ende

countries to sefze the opportunity provided b
water Supply and Sanitation Decade to eradica
cullasis by drawing up plan of actlon against
All countrles are expected to use a combined
of health education, provision of safe water,
treatment of contaminated water sources and a
lance. Prlor to desianation of Water Supply
tation Becade, India had already embarked on
tlon progqramme In 1979 usina the followina st
case search operation conducted twice a year
taneous basls Iin endemic states, provislion an|
treatment of di

of safe water supply, chemical

water sources and health education (Hopkins,

Imi ¢
y the

ke dracun-
dracuncullasls.
strate gy
chemical

ctive survell-
land Sanl-~

an eradlica-
rateqgles:

on silmus~
d maintenance

inklinnqg

986).
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The total aumber of casas in the six endemlic s
declined fromn 39,732 in 1984 to 14,296 in 1987
that the discase may possibly be eradicaled by

1)

(Hopkins, 1988},
hAAe A

Pakistan launched her eradicatlion camﬁalg
with alm of eradlcating the disease by the end
(Hopkins and Ruiz-~Tiben,19971)., The number af
from approximately 2,400 In 1987 to 1,110 in }
in 1989 and to 160 In 1990 (Kappus et-al, 1991)

Iintroduction of case containment strateaqy wlth

ateg
and it appearg

1990

4 In 1987
of 1990
cases fell
988, to 534
With

ol

objectlive

of-maxlmizlng the effectiveness of surveillanc
efforts, and ending transmission of dracuncul

may have well met il's tanget of eradication by

et al.

1991),

Simllar campalgns have cropped up In Afrig
national and private donor agencles such as tH

Qlobal 2,000 are glving moral, technical and f|

!

and control
asis, Paklstan

i 99 0(Kappus

a. Inter
e Carter

nanclal

support towards the eradication campalgns In tlhose coun-

tries that have initiated eradication programmg¢(Hopkins,

1988), Already, three regional Workshops; in

Niger, 1986; In Accra, Ghana, 1988 and in Yamo

Cote d'lvoire, 1990 have been held with the heip

agencies,

Nliamey,
ussoukro,

of such
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The Niamey workshop was aimed at asslistin
endemic countries to review baseline data fon
action survelillance, to clarify the extent of |t
and Its adverse soclo~economic impact, to rejp
various lr:lervention measures and strategles

for gquineaworm control and their relative cth

ness and ldentify areas In which specific resje

aq African
necessary
he disease
iew the
avallable
effective-

arch Is

required (Niamey Workshop,1985). The Accra|Workshop

wasg almed at assessing the proaress made in fhe implemen-

tation of the recommendations of the Niamey Nb

rkshop, te

review the current status of dracunculliasis and projects

for Its control as part of the Primery Health Care (PHC),

and Water Supply and Sanlitation projects; to facilitate the

formulation and development or the strenatherlina of natlional

plans of action In all endemic countries and tjo help mobl-

lize publlic and International support for the|elimiration of

dracuncullasis (Accra Workshop,1988B). The Jamausaoukro

conference was a follow-up b Accra Workshop [(Puineaworm

Report,1990b).

Already most of the endemic countrlies nothbly Ghana,

Burkina Faso, Benin, Cameroun, Mali and Niqefla have put

in place machineries for the eradication of dn
(WHO, 1989). In Nigeria, followling the resolut

the National Conference on dracunculiasles in |

acuncullasis
fon passed at

lorin,in 1985,
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‘the National Council of Health declared quine

as an officially reportable disease in 1988 a

aworm disease

nd sets 1595 as

the target date for the elimination of the dispase (WHO,1989).

An ag'r*.een\enl had slhce been entered with Canr
2,000 and Bank of Credit and Commerce Inter
In order to achieve the set target {(Ransome-t
This led to the birth of the Nigeria Gulneawon

Programme (Nl GEP) with natiopal task force ar

ter Global
atlonal(BCCl)
(utl, 1989),
m Eradicatiom

d branches In

ai! the statas of the federation and Abuja,
Capltal {Guineaworm Report, 1988), The main
campalgn is Lo ellminate the dlsease throuah

education, provision of safe drinking water t

thr Federal

hrust of the
health

p all guinea-

worm endemlc villages and active survelllanc% {Hopkins, 1989},

The first active case search conducted IA

1988~ 89

transmission season In about 6000 villages revealed about

0.7 miltion cases {WHO, 1989},

been conducted by the end of 1990 (Guineawor

Reports so far revealed some degree of succe

hoped that the following states: Akwa {bom, B

Twe other caseg search have

tm Report,1990h).

s and 1t is

ucht,Bendel,

Cross R_lvers. Gongola, Kaduna, Kano, Katsing, Platesau

and Rlvers; Abu)a the Federal Capltal may recprd zero

cases by the snd of 1993 ihcanorm Report, 19904),
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CHAPTER THREE

3.0 MATERIALS_AND METHODS
3.1 THE STUDY_AREA

Kano State lIs lo;aiéd in the eitreﬁe ﬁorth cenfral
part of Nl;er!a. Dawakin-Kudis district Is lodated in
former Dawakin-Kudu Local Government area (L[GA) which
then comprized Kumbotso and Dawakin-Kudu didtricts.
The LGA ig located about 22km east of the statle capltal,

Kano., The six villages where the research wal

are In Dawakin-Kudu district (figure 2).

According to the 1988 Primary Health Care
former Dawakin-Kudu LGA has an estimated popy
about 283,977 people. Dawakin Kudu dlstrict |
mated populetion of about 201,146 inhabltants)
viilages where the study was conducted have a

population of mabout 11,721 people residinag In

households.,

With exception of Gumaka each of the villages ¢

The viitages are located close g

8 conducted

() Survey
latlon of
ras an esti-
The six
h egtimated
about 1,421
another,

onslist of

two or more hamlets. Some of the vHIages/hanﬁels have

scattered type of settiement.

The maln occupation of the peopie (s farmi
also engage In others such as animal rearing,

tradina, huntlng, blacksmithing etc, The type

kept Include cattle, goats, sheeps, donkeys, c

Inhabltants are Hausa and Fulani, and lslamis

rellgfon practised by the people,

f

dogs, chickens, guineafowls, ducks and p.aeor

a, but they
weavinag,

of anlmals
ty, horses,
The

5.

the only
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UAWAKIN KUDU LOCAL GOVERNMENT AREA
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The sources of drinkina water and other (

purposes In the villages Include boreholes, we

"rapuzal" and earthdams., There Is no electr
one vlllagg. Jemaqu ‘had recently been provide

there are two dlspenis

health clinle. However,

the neighbourinag villages.

The mean annual rainfall Is about 1000mm.

variation have been recorded from year to ye
mean annual temperature Is 26°C. but the mean
range Is between 21°C In the coolest months (]
January) and 31°C In the hottest months (April

The duratlon of sunshine ranqges between 6. Oh/

with a mean annual of B.5h/d. The relative huy

clity.

re.

omestilc

lls, ponds,

Only

rd with a

arfes In

However,
The

monthly

becember/

{ May) .

d to 9,8h/d

midity ranaqe

s between 23% to 79% with a mean annual of 50%.

The area has four seasons: dry and cool (

starts around mld-November and ends In Febuaj

'Kaka")

yv; dry and

hot ("bazara") is a short transitional period hetween

Harmattan and wet seasons which oceurs from Flebuary to

April; wet and warm season starts In May and e
September and dry and warm season ("ranl") be

end of rains and ends In about mid-November ((

nds

in mid
alns at the

plofin, 1987),
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3.2

—— e —— o —

A total of six villages reported to have F
number of cases of dracunculiasis by the loca
officials of the Nigerla Guineaworm Eradlicatio
(NIGEP) were seiected., Three of the villaaes
Warawa and Dan-lasan had been provided with h
2-4 years aqo as part of the interventlon pror
the commencement of the study. However, some
located far away from these villages rarely ma
these pumps, Instead they rely on other water
The remaining villages of Gumaka, Amarawa and
on ponds, wells, earthdams and "raquzai'" for

supply.

With the cooperation of the personnel of t}
health authority, village and hamlet heads a hq
search of actlve guineawormcases was conduct
humans and domesticated animals population of
villages. The survey was carried out between

to Febuary, 1991 whlch made It possible to reco

gulneaworm cases durina the transmisslon seas

A questionnaire directed against all house

all Infected Indlviduals was prepared and admlin

the villages. With reqgard to households, It co

questions as famlly size, number Infected per flamily

ubstantial

governmenl

h Proaramme

namely ; Jemanu,

andpumps
ramme before

hamleats

ce use of

sources,
ragojl depend

thelr water

e local
use to house

rd amonaq

the =ix
Aprii,1890
ird all the

bn .,

holds and
Istered In
rered such

clze,
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a g% gr'-ouplngs In the famlly, number previocully
the family, health measures practiced (belllr
of water) In the household and the type(s) of
. obtained for drinking In the family, 1t also

types of domesticated animals kept, thelr nur

number Iinfected in a household,

In the case of an Infected Individual, th
bothered on age, sex, marital status, histor
Iinfection, number of worms emerging, slite of
whilch is cateqgorlized into upper Iimbs which 1|
and head, lower |Imbs which inciude buttocks

perlod of incapacity, whether disabled or not

infected in

a and filterinng
water sources
covered the

ber and the

queslions

y of previous
emergence

nclude trunk

and both limba

y knowledas of

how the disease [s transmitted and the treatmrnt sought.,

Period of incapacity was purely based on the
days an Iinfected Individual could not do hils/
work example farming or performing house-chd
DMsablement

result of guineaworm Infection,

number of

her normal

res as a

was regarded

as a sltuation where a person lost an oraan off becomes

deformed due to gulneaworm fnfectlon.

L4

The head of “a household or [f absent ano

wag interviewed to glve Information about the

’

ther adullt

whole house-

hold. The Interview was conducted In the Iocll ianguage,

Hausa (See appendix A).




A case of dracuncullasis was defined §
of at least one fémale worm on the subject
pre-emergent adult worm sden or patpated
relfable history of the clinlcal features o
the patient or by a arown up If the patient
(Stelb and Meyer,1986). In case of animal

was defined as the emergence of at least o

from the body of the animal.

3.3 EXAMINATION OF W,
o

PRESENCE _OF CYCL.OPQID COPEPODS

Durlng the same perlod, a search for d

copepods In the various water bodies In th
was conducted, The varlous water sources
sources for drinklng and other purposes w
and cateqorlized Into either handpumps,
or without ralsed mouth and none-concrete
ralsed mouth), ponds, earthdame and "raau
these the "raguzal" are less familiar (Plat
They are well-like water bodlies usually du

Areas or near water run-offs.

ATER SOURCES FOR THE

— S et W — S . o

vee |

5 the emeroence
the precence of

on the subject ane

f quineaworm by

was a minor

5

dracunculliasls

e female worm

A3 ]

velopold

fz six villaqes

I.

with or without

belna used as
re ldentified

e(concrete with
zal", Of all
¢s | and 2).

qin marshy




- 50a -

Plate 1: Shows one of the 'ruquzal' examined

for the presence of cyclopoid copepods,






s Riha

|

showlng the part
contnlning water,

Plate 2: A "Puguji!
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They may be between one
mouth as much as two metres or more wide,

stalr case are constructed which enables a

move close to or enter right inside In ordeq

5

water. About half of the water bodles wera

-~

selected and examined for the presence of

pods.

to four metres deey

and the
At times

person to
to fetch
randomly

velopolid cope~

About flve litres of the water sample wagk taken

from each of the gselected water bodles wlth

bucket.

It was first passed through a seive of

the ald of a

me s h

slze 3mm to strain off the larcer animals (tadpoles,

Insects) and pleces of plants., The samplie W«

through a plankton net of mesh size ?5pm.

sufficlent to retain all the developmental st

pold copepods (Steib and Meyer,1986). All
stages were concentrated Into a small cyling
the tapering bottom of the net, The content

Into labelled sample bottles containinag 5% fq

as then passed

This proved

i qges of cyclo-
he developmental
er attached to
was then emptled

rmalin and tran-

sferred to the laboratory for subsequent expmination and

Ildentlification.

3.4

The content of each sample bottle was -l

a petridish,
scope for the presence of cyclopold copepod
pold copepods were identified usinag various

Velde, 1984; Jeje, 1987 and Dussart, 1974,

then prepared using aglycerine as a mounting

mptied Into

It was examined under low powered mlcro-

s. The cyclo=-
keys - Vande-

blides were

ag=nt.
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DATA_ANALYSIS
.

The data gencrated was proceased usin
to establish the relationship between Infect

such as age, sex, veccupation, history of pr

water sources usaqe, lreatment sought and

the disease Is contracted.

emeraing at a time and site of emeraence amg

vidvais was calcutated, The proportion of t

health educatlon measures undertaken by hoy

calculated.

The proportion ¢f

Parameters such as chi-squarag

b a Computer

on and variables
evious infection,
nowledae of how
number of worms
na infected Indl=-
he type of
tceholds was

, oddsrsatlo

and confldence interval were calcuiated in order to find out

the deqree of assoclation betwaen (1)} tac« of

quineaworm Infaction and (Il) different water

by the people and quineaworm infectlion,

handpump and

sources used
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CHAPTER FOUR

— S . T n- mi g g

RESULTS

4,1

An overall prevalence of 75 persons per
of active quineaworm cases were recorded in
population of the six villages (Table, 1),

had the hlghest prevalence of 237 persons pe

followed by Amarawa with an Infection rate of

1000(7.5%)

he entire

Gumaka villaane

~ 1000(23.7%

169 persons(1s.9%

per 1000, Fago]l village had the lowest preanIence. 7

persons per 1000(0.7%).

-

The prevalence of the disease among the fRamlets

showed that Jigawa had the hiahest, 329 persg¢ns per

1000(32.9%) while Wangara, Asabarawan Yamma
had no cases.
ahd Jemanu

that make up Amarawa, Dan-Lasan

The prevalence of the disease accordinag
size in the entire viliages revealed that a fa
four had the highest prevalence of 147 perso
(14.7%) while famiiy sfze of one,

flve and thirltly seven had no cases.

The infection rate pattern in relatfon Lo
or absence of handpumps revealed that those
viilaaes without handpumps {(with exception of

hlgher prevalences than those group with han

twer‘lty of qht,

and Karchawa

The disease was prevalent In 4ll the hamlets

villanes,

o family
mily size of
hs per 1000

thirty-

the presence
aroup of
Fagojl)} had

dpumps(Table, 2),




TABLE 1:

PREVALENCE OF DRACUNCUL I ASIS IN HAMLETS/VILLASBES

" f
Viliage Hamiet FPopulation _Z%muwﬁnﬂﬂao mm"mdﬂo_wwomnﬁoa\
Gumaka - 333 79 237.0(23.7%)
Fegoii Faao Tt 737 11 1I5.001.5%)
Bulun 237 1 4.0(0.4%)
Wangara 761 0 0.0(0.0%)
Viliage Total 1675 12 7.0(0.7%
Amarawa Amarawa 406 46 113.00(11.3%)
Badabaki 347 32 92.0(9.2%)
Cinkilawa 261 7 27.0(2.7%)
Dagazawa 862 110 128.0(12.8%)
Jiaawa 753 248 329.0(32.9%)
Village Total 2629 443 169.0(16.9%)
Dan-lasan Dan-lasan 448 2 4.0(0.4%)
Sabon Gari 378 1 3.0.3%)
Jumar Fulani 589 41 70.0(7.0%)
Yangurge 375 3 8.0(0.8% .
Sankiyawa 191 20 145.0(14.8%)
Dan gawa 126 1 8.0(0.8%)
lyatawa 432 64 148.0(14.8%)
Village " Total 2539 133

—

52.0(5.2%)




-~

Warawa Asabarawan Yamma g1 0 Q (0:0%-
Karchawa 388 0 0(0.0%)°
Asabarawan Gabas 398 7 18(1.:8%)
Yan-daci A50 - 52 116(11. 8%
Warawa ’ 741 . 1 1(0.1%) _
Villaage Total 2068 60 mm,ﬁm».omﬁ
Jemaqu Yan-laya 212 ) 5 24(2,48%)
Maboyi 280 4 14(1.-0%)
3 Jemsa gu 1985 tag 7307.3%)-
Viliage Total 2477 153 62(6.2%)
Overall Total 721 880 75(%.8%)



TABLE 2: PREVALENCE OF DRACUNCUL | ASIS IN VI LLAGES

— —— i, o B i, w—
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WHTH OR W1 THOUT RANDPUMPS

Village Handpump Fopulation e b o _nhfff?n““.ﬂ.ﬂla“l
——— — —_— - e e e e __ted 100D
Dan-iasan Present 2539 133 52(5.2%)
Warawa Present 2068 60 29(2.9%) -
Jema qu Present ) 2477 153 62(6.2%)
Totai 7084 346 48(4.8%
Gumaka .Absent 323 79 237(23.7%
Fagoji ’ Absent 1675 12 7(0.7%)
Amarawa Absent 2629 443 169(16.0%)
Total - %637 534 115(11.5%)
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The villages with handpumps - Dan-Lasan, Wi
Jemaagu have an overall prevalence of 48 peH
1000(4.8%) while those without handpumps - {

Fagoll ar;nd Amarawa have an overall prevalen

persons per 1000(11.5%).

The odd ratio and 95% confidence Interv
values obtained indlcated a positive assocl
lack of handpump and quineaworm Infection (1
The Xzanulysis (P £0,001) showed the assoc|
highly slaniflicant.

The ane speciflc prevalencr:. in the six

rawa and

sons per

bumak a ,

ce of 115

I (CI)

jtion between

eble, 3).

atlon to be

illaaes as

shown In Table, 4 revealed that the 20-29 yedr age-qroup

had the hiaghest prevalence of 90 persons pef

1000(9.0%)

while 0+4 year age aroup had the lowest, 7 pFrsons per

1000(0.7% . The pattern of the aqge specific
rate Increases with aqe upto 3rd decade of |
beqgins to drop down In the 4th decade of life

x? analysis” (P£0.02) showed the difference |

prevalence
fe and then
The

h the preva-

lence to be highly slianificant among the diffdrent age

gl‘oups .

The farmng population have the highest

humber of

cases in the entire population of the village

the housewives (Table,5).

followed by

The overall prevallence based

on previous infectlion In the six villages was|518 persans
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T AP ANAT ST SO FTHE RECATT GUTNEA WORM [NFECT ON AND
. PRESENCE OR ABSENCE OF HANDPUMP

Lack of Guineaworm infection Confidence Xm
Handpump Presenmi " RAbTeTnIT Total Odd Ratio Intervail(Cl)
Yes 534 4103 4637 _
2.53 0.136-0.146 177.5
(P<n. 00"
No - 346 6738 7084
Total 680 1084l 11,721




TABLE 4: AGE SPECIFIC PREVALENCE OF DRACUNCUL | ASIS IN THE SI X VILLAGES .

T ———————yy——— ik L —

Age aroup Rate Infecteds . . X,N
in years Fopulation Number infected 1000 -

0 - 4 1001 7 0.%0.7% 5.926
5. 9 1461 . 105 7.27.2% 0. 217
10 - 189 2696 208 7.77.7% 0.168
20 - 29 3240 292 S .09.0%1n.681
30 - 3¢ . 1589 136 8.6(8.6%) 2,557
40 - 49 892 75 8.4(8.4%) a,._”.,duu
50 - 59 577 ‘aze 7.20(7.2% 0. 0az
60 - 69 163 8. 6.16.1%) 0D.428
70+ 102 5 4.9(4.9%1.023
Total 11,721 880 7.57.5%15-8B44

x% . DF =9 -1.-8 ’

0.05< P< 0.02

B T
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TABLE 5: DISTRIBUT!ION OF CURRENT CASES OF DRACUNCUL I ASIS BY

OCCUPATION IN THE St X VILLAGES

Occupation

et ———— - S e ————

None

Farming

Trading

Housewife
Schooling{Westerm)
Schoolinag({Arabic)
Farming/Rearing
Farming/Trading
Farming/Weaving
Farming/Village Head
Farming/ SchoolingiWestern)
Farming/Schooling(Arabic)

Farmina/Hamlet Head

Total

Number Infected Percentaqge Infected
—————— pp—
11 | . 1.3
3te _ _ 1 35.2
2 . : 0.2
267 _ - 30.3
105 . 11.9
104 . 1.8
51 . 5.8
3 . 0.3
16 - | 1.8
1 0.1
7 0.8
2 e . 0.2
1 ’ 0.1
880 99.9%9

e S, g S . P s A S e w——— e—
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per 1000(51.8% . Jemagu village had the hf

ohest

infection rate of B52 persons per TOOO(BS.?"A) while

Fagojl had the least, 63 persons per 1000(6,

pattern vpr‘led ann"g; hamlets, with Jemanu
highest prevalence of 987 persons per 1000(¢Y
Wangara had no Infection (Table,6),

Of the BB0 current cases,
while 37(42.2%) had the Infection for the firs
infection In all the villages except Amarawa
more than 50% of the cases were recurrent (T

same pattern was malntained 1n nmost hamlets.

3

TO) .

The

havineg the

8.7%) while

S09(57.8%) werle reacurrent

t time. The

5].howed that

ble,?7). The

The prevalence accordina to water sourceds (Table, 8)

showed higher prevalence rate of 328 personrng per 1000

{(32.8% amonag users of "Ruguzal"/well while t

he lowesnt

prevalence of 11 persons per 1000(1.1% was
of well,
order of increasing prevalence; 2_"30 63 5% 4
1t appeared that users of "Ruuzai"in comblination with other
with exception of users of "Ruguzal"/earthda

higher prevalance than users of handpump In

with other water gsources wlth exception of use

handpump/well/earthdam.

The pattern In "filgure 4 revealed th

mona users
followina in
8 11 7 9,

ter 5our'ce§
well have
ombinatiaon

rs of Pond/

Thoze who depended on cipgle water souchs generally

had lowepr prevalences than those who depended

one xouUrces.

users had the highest prevaience of 96 person

Of the sinagle water sources usef

s, the pond

per 1000

|

on more than
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TABLE 6: REPORTED PREVIOUS CASES OF DRACUNCUL I ASIS IN THE HAMLETS/VILLAGES

—— —— e e —— e St s —— i — e i . . ——— -

Village(s) Hamlet(s) Population Number Previgusly Rate of Previous

trfecred Tntection/1000
Gumaka Gumaka 333 (333) 277 (277) 832 (832%)*
Fagoji Fagoji 737 93 126(12.6%)
Bulun 237 13 55(5.5%)
Wangara 701 (1675) 0 (106) 0 (0.p% (63.0%)*
Amarawa Amarawa 406 348 610(61.0%)
Badabaki, 347 23 66 (6.6%)
Cinkilawa 261 49 188(18.8%)
Dagazawa 862 800 928 (92.6%)
Jigawa 753 (2629 363 (1583) 483(46.3%) (60.0%*
Dan-lasan Dan-lasan 448 166 371(37.1%)
e Sabon !Gari 370 115 304(30.4%)
Jumar-Fulani 589 334 567(56.7%
Yangurge 375 58 304(30.4%)
Sankiyawa 191 100 524(52.4%)
Dangawa 126 19 151(15.1%)
lyatawa 432 (2539) 263 (1155) B40( B4, 0% (45.5%*
Warawa Asabarawan Y. 91 2 22(2.2%)
Karachawa 3Bs 25 64 (6.4%)
Asabarawan G. 298 215 543 (54,.3%)
Yandaci 450 268 818 (81 .%ﬂy
Warawa 741 (2068) 235 (846) 317 (31.7% (40.9%)*

o —— = ——— —— e

- Fiqures in bracket in columns 3 & 4 are totals.
® ( ) are village percentaages.



Jemagu Yan-lava 212 81
Maboyi 280 59
Jeamaqu 1985 (2477) 1980 (2110)

—— —

Overall Total

(11721)

382 (38.2%)
246 (24.6%) .
989 {28,5%) (85.2%=*

518 (51.8%)

-~ Figures in bracket in cdumns*3 & &4 are totals.

* () are viilage percentages.
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TABLE: 7: DISTRIBUTION OF CURRENT CASES OF DRACUNCUL | AS1S BY PREVI ous
INFECTION AND FIRST TIME INFECTION
Village Hamlet Number of Number of previouslv and Number imfected for
Currently currently infected_ the first time
nfected L . e
Gumaka - 79 46 (58.2)* 33(471.8)*
FaaoJl Faaojl T 9 (81.8) 3(18.2)
Bulun 1 0 ( 0.0) 1(100.0)
) Wanoaara 0 0000 *(?5.0) ___000.0)__%(33.3) _
Amarawa Amarawa 46 43 (93.5) 0 (6.5)
Badabakli 32 1( 3.10) 31 (96.9)
Cinkilawa 7 5 (71.4) 2 (28.6)
Dagazawa 110 98(89.0) 12 {11.0)
_ Jigawa 248 __* ---44(17.7) *(43.1) 204 (82.3)#(56,2)
Dan-Lasan Dan-lasan 3 3(100.0) 0 (0.0)
Sabon-gari ] 1(100.0) 0 (0.0)
Jumar Fulani 41 39(95.1) 2 (%.%)
Yanaur ge 3 1(33.3) 2(66.7)
Sankiyawa 20 16(80.0) 4(20.0)
Dangawa 1 1 (0.0) 1(100.0)
“lyatawa _64 5 ___56(87.5)*(87.2) 8(12.5 ) *(12.8)
Warawa AsabarawanYarma 0 0(0.0) 0.(0.0)
Karchawa ) 0(0.0) 0 (0.0)
Asabarawan Yamma 7 5(71.4) 2(28.6)
Yandaci 52 47(90.4) 5( 9.6)
_ Warawa _____ 1 ___ o 0(0.0)__*(86.0) 1(10080)*(13.3)
Jema aqu Yan-laya 5 3(60.0) 2 (40.0)
Maboyi 4 4(100.0) 0 (0.0)
. Jema gqu _las 134 (93.0)*(92.2) 10 (6.9) *(7.8)
Overall Total 880 509 (57.8) 37T1°(AZ.2)

Note: (i) Figures in bracket are percentaaqges

(it) =( )

Village percentages
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TABLE &8: GUINEAWORM INFECTION BY WATER SOURCES USED IN THE VILLAGES
.
m. m.m -
a -~
IS R I M A
T = o < IM -l “WW mﬂm & Mm. mﬁm Total
c = c - = R o S~ oL G= T 2
e £ £ & 5 S5 S3 SE 2 £§ 58
S, c & of &2 &§ e = -
Yess 51 19 3 100 152 40 9 50 251 20 175 880
No 478 1645 712 1102 2145 1428 3 341 551 1242 1199 10841
Total 529 1664 715 1212 2297 1468 A3 391 766 1262 1374 11721
Percentaaqe
of Infection/ 9% 11 a2 91 66 27 209 128 328 16 127 75
1000 (9.6% (1.1% (4.2% (9.1% (6.6% (2.7% (20.9% (12.8% (32.8% (1.6% (12.7% (7.5%
Odd Ratio 9.2 ~— 0.36 8.6 6.1 2.4 22.9 12.7 42,2 1.4 12.6 ; 8.1
Confidence
Interval(C.1) 17-27 == 01-25 17-2713-23 Q3-14 22-38 21-32 054~0.14 22-32 2.71-3.18
Chi-Squared
(X2) 3.5 97.0 52.0 4.3 2.6 4B8.3 10.4 157 625 63.6 54.3 976.7

&
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(9.6%), The calculated odd ratioa usina

ell aa a bacgisg

"for comparison indicated that there was agsoclation bet-

ween guineaworm and all the water source
of handpump,

alsc reyvealed positive association betwee
\

\
tlon and ali the water sources with except
pond/weill/handpump and /Ruguzal®/earthd
Chi-squared analysis (P<0.001) showed th
qulneaworm Infection between aill the water

highly slaqnificant.

Of the 880 infected Individuals, 345(34
ane worm emeroginag at a time while 4{0.5% H
emeralng at a time (Table,9), The highest
emeralnag per individual recorded was twen
About 793(90.1%) of the Infected persons H
emerging from the lower limbs as shown In g
18(2.0% from the upper (Ilmbs as shown (n p
(7.8% from both upper and lower fimbs (Ta
were found to emerge fram the genttal areagd

during the survey.

" The prevalence of the disease among do

{(four legaed) surveyed was very low (Table |

31,722 animals surveyed only 2(0,006%) we

m/well,

with exceplion

The established confldence {interval (Cl)

aquineaworm infec-

jon of handpump,

The
difference of

sourcex to be

.2% had only
ad nine worms
number of worms
v at a tlime,

ad the worms
lales 3 and 4,
late § and 69
ble,10),

Worms

and the breast

mesticated animalsg

11), Of the

re infected., The

Infection was found tn a cat and donkey (F’l%le 6). However,

seven animals comprising 3 donkeys and 4 ¢

o be previously Iinfected,

dts were reported
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TABLE 9: DISTRIBUTION OF CURRENT CASES OF DRACUNCUL | ASI S BY NUMBER OF W

ORMS
EMERG ING PER INDIVIDUAL IN THE SI X VILLAGES
Number of Worms Number of |Infected Percentage of Number
Emerging/Individual Individuals

of Worms emeraing per
wnﬂam:mﬂ—r-u‘m

T e S e . — —— —— —
1 345 39.2
2 247 28.1
3 129 14.7
a 59 6.7
5 41 4.7
6 . 11 1.3
7 14 1.6
8 7 0.8
9 4 0.5
10 13 1.5
11+ 10 152




> OF DRACUNCUL ! ASIS BY SITE OF
OF EMERGENCE IN THE S| X VILLAGES

Site of Emergence Number infected Percentage
Lower timb ) 793 90.1
Upper {imb 18 : 2.0

Both Upper and Lower .
limbs 69 7.8

Total 880 95.9

— —— - ————— —
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TABLE 11: PREVALENCE OF DRACUNCUL | ASIS iN ANIMALS I N THE SI X VILLAGES

el S e e e o —— -— ——— —— ——— — - -
Percentage Number
Types of Animals Number of Animals Number Infected Infected Previously
Infected
Sheep 9468 0 0.00 0
Cat 875 ¢ 1 0.11 4
Goat 13601 0 0.00 0
Donkey 1267 ] 0.08 3
Doa 35 0 0.00 0
Horse J 7 0 0.00 0
Cow 6469 0 0.00 0
TOTAL 31.722

2 0.06 7
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Plate 4: An infected individual with a worm

emerainag near his ankle,
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Plate S: Anp Infected individual with three

Gulineaworm ulcers on the stomach,
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Plate 6: An Iinfected donkey






S _IN THE VILLAGES

Attempt was made to determine the Impact of the
disease In terms of the period of Incapacity {(man-day loss)
and the number digabled due to quineaworm infection (Table
12 and 13) respectively, The disease was found to Incapa-
cltate Individuals between a period of one week to over
eleven weeks. The deqgree of Incapaclity was more amona
those whose ulcer had bacterial Infection (Plate, 7). All
together It was estimated that 21,595 man days were lost In
the six villages, On the average It was found out that a
farmer produces about twenty sacks of both millet and
quineaworm, A sack of either millet or aqauineaworn cost
about three hundred nalra (& 300=). An indlividual afflicted
with gulneaworm may locose upto half of his annual harvest
which amounts to three thousand nalira (M3,000), In addition,
he has to pay for hired labour and the daily cost of this
amounts to forty five nalra (M45=), Therefore, when the
number man-days lost (21,595 days) In the villages were to
be translated Into money paid for hired labour It amounts
to about nine hundred and seventy one thousand seven
hundred and seventy flve MNaira (N971,755 ). Of the BEO

cases 17(1,9%) were disabled.



TABLE 12:

OF INCAPACITY IN WEEKS IN THE SI X VILLAGES

—— —— ————

Period of Incapacity

— —_—

Number of Persons

DI STRIBUTI ON OF CURRENT CASES OF DRACUNCUL | ASI S BY PERIOD OF

Number of Man-davs

in Weeks infected
Cne 9¢ 630
Two 151 2114
Three 150 3150
Four 134 3752
Five - 0
Six 37 1554
Seven - 0
Eight 68 3808
Nine - 0
Ten 5 350
Eleven and above 81 6237
ll#onn_ 880 21,595




TABLE 13: DISTRIGUTION OF CASES OF DRACUNCUL | ASI S BY NUMBER

- 78 =

OF DISABLEMENT IN THE SI X VILLAGES

Village Number Infected Number Disabled Percentaae of
Disabiement
Gumaka 79 i 1.3
Fagoji 12 1 8.3
Amarawa 443 6 1.4
Dan-Lasan 133 3 2.3
Warawa 60 2 1.6
Jema gqu 153 2 e
TOTAL 880 17 1.9
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Plate 7: An infected .Indiv!dual with Guineaworm
ulcer that degenerated into a secondary

bacterial infection.










