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ABSTRACT
In order to determne the preval ence, distribution and socio
economc inpact of dracunculiasis and to assess heal th education
programfor it's control in Milunfashi Local (overnnent Area of
Katsina state, information was obtained by interviewng 2,701 in
habitants in 216 house hold of four villages (YanDoka, Kal go,
Lamunt anni and Gangara) using a structured questionnaire. The
sources of drinking water for the villages were examned for the
presence of (1) Thernocyclops sp (2) Eucyclops sp and
Hal i cycl ops sp, vector of Dracuncul us nedi nensis.

The study, which was carried out by house to house survey,
bet ween Cctober 1992 and Septenber 1993, reveal ed that 665
i nhabi tant were infected (24.62). YanDoka village had the hi ghest
preval ence of 33.6% followed by Kal go (30.12). The highest rate
of infection was in ddan /Tanbaya ham et in Kal go vill age.
Males were 1.6 tines nore likely to be affected than fenal es;
however the difference was not statistically significant.
Interestingly, the O0- 10 age group was the age group at the
greatest risk of infection. It was 2.6 tines nore likely to be
affected than all other age groups conbined. This pattern differs
fromother studies. It was noted that (35.3% of the in habitants
of the four villages were children. Wen the preval ence was
related to occupation, it was observed that school pupils
(32.3%, the jobless (28.8% and the farners (23.6% had hi gh
risk of infection. The disease is nore frequent, during the rainy
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season.

Cayi damwas used by a large proportion (1814) of the
respondents and 28. 6% of themhad dracunculiasis. Dayi damusers
were 2.1 tines nore likely to be affected than users of other
wat er sources conbi ned. Both Dayi and the pond at Lanuntanni were
found to harbour cyclops: Thernocycl ops and Eucycl ops (Dayi) and
Ther enocycl ops (pond at |anuntanni). The density of cycl ops was
highest in Dayi dam followed by the pond at Lanuntanni but no
cyclops were seen in the streamat Fari and Gangara damthe ot her
two sources of water for the area. The nunber of cases of the
di sease was lower anong the villages who use the later two
sour ces.

Lower linbs were the nmain site of energence of the worns
i nvol ving 81.8%of the 665 affected persons. 210 of 257 person*?
who were incapacitated for 1-3 weeks had worm energence from
their lower linbs. The survey indicated that 91.6%of the 216
househol d, studi ed were-aware that gui neawor mwoul d be contracted
by drinking contamnated water. Qnly 55 (25.5% out of the 216
househol ds use nonofilanentous filters, 56 (25.9% used cloth and
105 (48.6% did not use any filter. People who use cloth filter
were 1.8 tines nore likely to be infected than those who used
nonofi | anentous filter. Those who did not use any filter at all
were 2.7 tnes nore likely to be infected than those who use.
Heal th education programwere available to the village but a

significant proportion of those who attend heal th education tal ks

did not practice what they were tol d.
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Based on this study, treatment of Dayi dam and pond at

ramuntanni to reduce cyclops density, increased accessibility of

the villagers tc filamentous filters and proper health education

to encourage community participation in the control program are

recommended towards elimination of guinea worm in the study.



TABLE OF CONRTENTS

DECLARATION
CERTIFICATION

DEDICATICN

AKNOWLEDGEMENT

“ABSTRACT

vill

- aa . LR
LI LI ] - -
[ - * 9 n
" s e 4 n o= L

LR LI * 2w

TABLE OF CONTENTS e Cee o e

LIST OF TABY.ES
LIST OF FIGURES

CHAPTER I

INTRODUCTION

CHAPTER 2

L] - » - L] - » » » L]
P WL WL O
» a -, - -
(3 BN

B3 b B N B RS B BB MR

CHAPTER 3
3.0
3.1

3.2
3.3
CHAPTER 4

4.0
4.1
4.2

CHAPTER 5
5.0
5.1

REFERENCES

s

LA - s L

LITERATURE REVIEW
STRUCTURE AND LIFE CYCLE

+VECTORS OF GUINEAWORM IN NIGERIA

LPIDEMIOLOGY
TRANSMISSION
PATHOGENESIS
COMPLICATIONS
SQCIO-ECONOMIC IMPACT OF DRACUNCULIASIS

DISTRIBUTION

. DIAGNCSIS OF DRACUNCULIASIS/CLINICAIL SIGNS

TREATMENT
ACTIVITIES OF NIGERTAN GUINEAWORM

ERADICATION PROGRAY (NIGEFP)

MATERIALS AND METHODS :
EXAMINATION OF WATHLR SOURCES USED FOR
DRINKING FOR THE I'RESENCE OF CYCLOPS
CRITERIA FOR CYCLOPS IDENTIFICATION AND
DATA ANALYSIS :

DATA ANALYSIS

RESUSLTS

DISEASE AND USh OF WATER

HEALTH EDUCATION AND THE INCIDENCE OF
DRACUNCULIASIS

DISCUSSION
CONCLUSION AND RECOMMENODATIONS

PAGE

i1
iii
iv

viii
o iz



LIST OF TABLES

TABLES

10.

11l.

12

13&.

135

14.

1%,

16.

17

18.

Distribution of Guineaworm Cases According to

" Villags/Hamlets 1992 -~ 1993 ce

Distribution of Guineaworm Cases in Four Villages
in Malumfashi L.G.A. According to Sex

Distribution of Guineaworm Cases According to

Age Group P 2k 8

Distribut on of Guineaworm Cases According to
Marital Scatus “ae - .
Distribution of Guineaworm Cases According to
Occupation e

Distribution of Gulneaworm Cases According to
Source used for Drinking PR .
Distribution of Guineaworm Cases According to

Site of Emerging worm and The period of

Incapacitation 1992 - 1993 “ s c e

pDistribution of Guineaworm Cases According to Age
Group and period of Incapacitation ... .
Distribution of Guineaworm Cases According to
Various Age Groups and Site of Emergence of the
Worm. 5 & s .
Distribution of CGuineaworm Cases According to the

Season of the year. 1992 - 1993 . i ¥

Distribution of Guineaworm Cases and the Impact

of the Disease on the Villagers — .

Distribution of Guineaworm Cases According to
Households in Malumfashi LGA, 1992 - 1993 i
Association of water sources used by the Four
Villages with Guineaworm infection in Malumfashi
L.GoB: 3982 = 19923 .« s . E
Cyclopoid copepods collected from water sources in
the four Villages of Malumfashi L.G.A., 1992-1993
Heaith Education and the Case of water in 216

Households in Malumfashi (L.G.A.), 1992 - 1993 -

Health Education Talks on Dracunculiasis and
the Household Response regarding the Water Treat-

ment Practice. = s

The Effect of the Type of filters used in The
Households and Guineaworm Disease in Malumfashi

L. G. A., 1992 ~ 1993 : ‘
Effect of the frequency of use of monofilamentous
filter in the Households in relation to Guineaworm

disease in the four villages of Malumfashi L.G.A. ...

Yearly Distribution of Guineaworm Case According

to States and Based on Endemicity ... i

PAGE

a0

'r'(}



LIST OF FIGURES

FIGURE 1: Halicyclops SP- Ceeasant 49, ...
FIGURE 2: Thermocyclops SP- i W e
51

FIGURE 4: Eucyclops SP-



CHAPTER 1
Introduction:

Draci neylus  medinensis, (the auineaworm) is a parasitic
disease of man in rural communities in India, Pakistan, the Middle
East and Africa (Muller, 1976). Dracunculiasis is transmitted
solely by drin' ing water contaminated with larvae of Dracunculus
medinensis. Its erolication has been adopted as a goal for the
International Drinking Water Decade by agencies such as United
Nations Development Program (/'TNDP), United Nations Children’s Fund
(UNICEF), World Health ¢ snisation (WHO) and The Bank of Credit
and Commerce International (RC”7) (Muller, 1985).

The disease constitutes a major public health problem in
Africa, with an estimate of 15 million people infected (Kale,
1977). It is endemic in 19 African countries with Burkinafaso,
Ghana and Nigeria bein g the most severely affacted. 1In these three
countries, the disease.js nationwide (Anon, 1989). Edungbola (1986)
reported that the diseaée is endemic in all parts of Nigeria.

The diseasc 1s acquired by drinking water containing infected
cyclops. All stages of a suitable predatory species of cyclops.
from hatching to adult can ingest guineaworm larvae, and by the
time the larvae have developed to the third stage the cyclops are
likely to be adults (Muller, 1985). 1In the cyclops, the larva
moults twice and develop to the third stage, (infective stage) in
a minimum period of 14 days (Muller, 1985). Once man ingests these

infected cyclops in water, a year later, the main symptom to the
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disease which is a blister usually appears on the leg from which
the female worm 40-50cm long qrédually emerges. Many sufferers are
incapacitated for one to two months due to the pair ful lesion. The
control of dracunculiasis is the reduction of the disease to a
point where it is no longer a public health problem, while
eradication is when the disease is eliminated from that country.
This requires an intervention which is relatively and technically
simple and grea. 'y enhanced by changes in human behaviour (Hopkins,
1983).

Since the adoption of the resolution by National Council on
Health in mid 1988 to make guineaworm a notifiable disease, a
national task force was set up with the sole objective of
spearheading the guineaworm eradication program in Nigeria (Nwobi,
1989). The Nigerian mineaworm eradication program has adopted an

action plan that colls for monthly disease surveillance and

reporting in all ‘tates of the Federation (Kale, 1991).
Surveillance wil! bec me critical in certifying the elimination of
guineaworm from Niger i (Hopkins, 1991).

Health education is the pivot around which all Nigerian Guinea
Worm Er. .l'ication (NIGEP) activities oscillate. It aims at
encouraging the villacers to use guineaworm free drinking water by
protecting their water source from contamination and by under-
taking personal protcoction from infection through boiling and
filtering f:ter before drinking (Kale, 1991). It also focuses on
the mode of transmission of the disease, by educating the villagers

to prevent individuals with guineaworm ulcers from immersing the
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ulcers in drinking water bodies (Braide, 1991).

The chemical treatm-nt of water and provision and maintenance

of safe water supply are the best long term solution for water
borne disease. " At the second national conference on Dracunculiasis
held at Sheraton Hotels, Lagos on March 20, 1989 the Federal
Government announced that the Directorate of Food, Roads and Rural
Infrastructure (DFRRI) would make villages with guineaworm a
priority for its water projects (Ransome Kuti, 1991).
The Directorate of Food, Roads and Rural Infrastructure (DFRRI) has
provided over 5,000 water points in 20 States in its phase 1
program and more 10,000 water points were given in the phase 2 of
the project. UNDP provided water points in one local government
each in Plateau, Bauchi, Borno, Benue State and Abuja (FCT).
Japanese In£érnational Cooperation Agency (JICA) provided 150
boreholes in Anambra and Niger States. UNICEF provided water in
eight states under its water and sanitation program. The Canadian
government committed a large sum of money for the provision of
water points in Ondo State (Ransome Kuti, 1991). However, not all
the 6,000 endemic villages in Nigeria have been provided with water
points.

Lack of portable water sources in communities could result in
many water contact and water borne diseases. Dracunculiasis is
characterised by a period of misery, poverty and disablement on
villagers who have no safe source of drinking water and who are
ignorant of the mode of transmission of the disease and its

preventio: . (Adeniyi, et al, 1991). This infection is rarely fatal,
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but causes severe disabilities and has adverse socio-economic
: ~effects (Edungbola, 1986}). deinarily, rural farmers depend on
family labour for farm work. Farmers hire non-family labour, when
family labour supply becomes constrained by guineaworm infection
{Nwosu, 1977). This disease has been associated with low
agricultural productivity (Nwosu, 1988), absenteeism and low
academic performance among school children (Edungbola, 1983},
susceptibility ..+ tetanus through guineaworm ulcers (Muller, 1971},
and habitual abortion in pregnant women (George, 1975). In endemicC
areas, the disease has been incriminated in deformity of the limbs
and frustration (Onabamiro, 1951).

Katsina State, in the North-West Guineaworm Zone had hoped to
eradicate the disease from the State in 1993. The State had 182
endemic villages in 6 Local Government Areas (LGAs) with 12,018
cases in the state in 1988, 24,716 cases in 1989 and 20,757 in
1990.

- The 1990-91 case search revealed a decrease to 12,641. The
state ranks seventh in terms of endemicity and third among the
hyperendemic states (Fourth National Case Search, 1990-91),

On  wonders why guineaworm disease continues to persist in
most endemic village- in Nigeria, despite the efforts put in by
Global 2000; UNICEF, UNDP, WHO, and the Nigerian Government towards
its control and eradication. It’s persistence could be as a result
of (1). Laeck of health workers in all endemic villages to aid in

educating the villagers. (2) Shortage of resources such as the

monofilamentous filters, hand pumps,

- v e
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borehcoles and tepphos for water treatment. (3) Complete negligence

on the pa}tlof the villagers to adhere to health education tailk on

water treatment practice and the use of monofilamentous filters,
and (4} Poor surveillance and reporting methods. |

Considering Malumfashi L.G.A of Katsina State the following

gquestions should be asked: - |

1. What is the prevalence, the distribution, and the socio-

economic impact of the disease in the area ?

2. Whet are the genera of cyclops, responsible for the
;;énéﬁission of guineaworm disease, in the various water
sources used fbr drinking ? o

3. How a;e the inhabitants responding to various intervention

measures put in place for eradication of the disease and what has

been the effect of the use of monofilamentous filters in the

,controiwa dracunculiasis? _
Thus, the objective of this study are:

{1) fo determine théwprevalence, the distribution, thé“éocio-
econonic impact“of the disease in Malumfashi Local Government Area.
(2) To identify cyclops responsible for the transmission of
guineaworm disease in the varicus watcr sources used in drinking in
Malumfashi Local Government .rea.

(3) To assess the accepti!  iity of the use of fllters and health
education lectures as the inter cntion measures in the eradication

of the disease in this LGA.

(4) To evaluate the efficacy of monofilamentous filters in the

control of dracunculiasis.



CHAPTER 2
LITERATURE REVIEW
2.1 Structure and Life Cycle:

Guinea worm is caused by a thread-like worm called
Dracunculus medinensis. According to Moorthy and Sweet (1938),
parasites from experimentally infected animals are often smaller.
Females remove! from dogs measured (280mm x 1.0mm), while those
from patients in Pakistan measured (690mm x 2.0mm).

Muller (1971) described the female with a triangular opening
surrounded by a quadrangular cuticularized plate. 1t has four
double external and internal papillae. The dorsal and ventral
papillae are also doubled. The pharynx measured 100-400mm. The
vulva opens about half way down the body, that is 70mm from the
anterior end of a specimen 135mm long (Muller, 1971).

The ovarian tubules, the oviducts and uteri are paired; the
vagina unpaired and often seen as a partly exposed worm through
the ulcer which appears on the skin (Fedchenko, 1971).

The uterus, at 8-9 months, is filled with developing eggs and
later fertilized by the spermatozoids from male worm. The male
worm dies shortly after. Cleavage and cell division occurs and
by ten months mature embryos break free from the egg-shell into
water. Turkhud (191) estimated 3 million embryos from the female
worm. Muller (1971) estimated 189,000 to 143,600 embryos from

female worl in a rhesus monkey. These embryos are the first stage
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larvae. They have a fully formed gut with mouth and anus but
they do not feed. They can remain in water for 5-7 days
(Moorthyand Sweet, 1938). Muller (1971) detected a fall in
percentage inf«. tion rate of the cyclops after three days.
Active larvae in water may be swallowed by cyclops, tiny
crustaceans which are the intermediate hosts.

The entry of the larvae into the cyclops was at firat said to
be by active penetration through cuticle (Fedchenko et al., 1871)
while Leiper (1907) thought the idea was improbable. Muller et
al. (1971) firmly believed that the embryo have to be ingested.
Once in the stomach of the cyclops, the embryo penetrates through
the gut wall into the haemocoel in 60-240 minutes depending on
the temperature (Moorthy, 1938). The larvae moults twice and the
time depends on the temperature and species of cyclops (Manson,
1985}.

The third stage larvae is reached in 12-14 days at about
25°C -30°C. Muller (1971) measured a 15 day old larvae from
Cyclops nigerianus in Nigeria and it measured 353Um x 13.4Unm.
These larvae differ from Camallanid larvae which uses cyclops as
their intermediate host also. The Camallanid larvae are shorter,
broader anda have a large buccal capsule with a trifid tail
{Muller, 1971}.

When infected cyclops sink to the bottom of ponds, dams and
wells. Wher these infected cyclops are consumed with water,
the gastric "juice kills the cyclops and liberates the larvae
(Adeﬁiyi, 1991).I The larvae penetrate walls of digestive tracts

‘ .

.
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quickly'to reach the abdominal or thoracic cavity where they
mature into malesand femaleyg.
Mating ;ccufs at three months of age (Edungbecla, 1983). The males
dies and become encapsulated and the females live in connective
tissues ﬁgfore"migratinq to.Ehe lower limbs and other sites of
emergence {(Edungbola, 1985). The adult female worm secretes a
toxic substance that provokes a painful blister and subsequently
an ulcer. At ‘his paint the symptoms of dracunculiasis are
manifesteaﬁénd.the adult female could be seen partly protruding
through the ulcerated body. When in contact with water, the‘

uterus ruptures to release 'housands of embryos into water and

the whole seguence is r. eated (Edungbola, 1985).

2.2 VECTORS OF GUINEA WOrM_IN NIGERIA |
Dracunculus mggingngig exhibits a high level of host
- specificity and only a few cyclop specieslact as vectors in

nature (Johnsop et al., 1988). p. medinepsigs is vectored in

Nigeria and other West African countries by seven species of

fresh water cyclops: Thermogyclops crassus, Thermocyveleops
inopinus., Thermocyclops incigus, Thermocyclops oblongatus

pigerianus, Me.ocyclops gequatorialis, Mesocyclops kieferi and
Mesocyclops margaretae (Braide ef al., 1988). 0Of the several
species of cyclops identified in Mkpani village in Cross River
State, only two species were naturally infected with the
guineaworm larvae. These are Mesogyclops aequatorialis smills
and Thermocyclops cbhlongatus nigerianus (Johnson et al., 1988]).

The larvac of guinea worm have been found to be very
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sensitive to acid conditions when compared with other nematode

larvae which penetrate through the gut wall such as the larvae of

& i

Trichinella spiralis (Muller, 1971). Burgis, (1970) reported that
high temperatures of atove 32.5°C caused retardation of
embryonic drfelopmen£ ind at 35°C the embryo hatch but dies
immediately. Moorthy (1935) noted that cyclops were killed by
human L - in about 20 minutes and the contained larvae escaped
about 60 minutes later. Roa (1936) confirmed that bile was
quickly lethal to cyclops but he did not think that this was of
any practica! significance as all cyclops die two minutes after
ingestionr

2.3 EPIDEMIOLOGY

2.3.1 Transmission:

The transmission of dracunculiasis could be described as a
biological Qectér transmission. This is because the first stage
larvae, when swallowed by the cyclops moults twice into a third
stage larvae at optimal temperatures of 25~30 °C. Thig time
needed for these moults “m _he agent to become infective is the
extrinsic incubation peric  which is about two weeks. Hence the
ingestion of an infective cyclops in water is the only means of
transmission to the definitive host, (man).

Active guineaworm transmission occurz in every state although the
level of endemicity varies (Anon 1989). The prevalence of
dracunculiasis shows marked variation with the season and this is
closely bound to its mode of transmission (Adeniyi, 1991).

Transmission is ot only dependent on the levels of infective

"
.
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cyclops but also on their behaviour. Cyclops which contain
infective dracunculus larvae invariably sink to the bottom of
ponds. - aus it is believed that surface water of ponds, at least
one metre deep, is safe (Onabamiro, 1954).

Transmission periods vary with geographical regions Watts,
1987). Onwuliri et al., (1988) reported transmission during May
- October‘in Bauchi State which ceoincide with planting pericd.
Ramsay (1935), Muller (1971) noted that in the Sahel savannah.
areas of Africa where annual rainfall is less than 75cm per year
guineaworm infection is confined to the rainy season until tﬁe
ponds dry up. Contrary to this view, it has been reported that
in the forest and guinea savannah region of West Africa,
transmission is during the dry season. (Udonsi, 1987a) These
differences in the period of transmission are of importance in
any intervention strategies.
2.3.2 PATHOGENESIS

Most worms emerge normally from the lower lirhs although
occassionally worms may be found almoset anywhere in the body
({Muller, 1971; Onwuliri, et al, 1990). Kale (1971) associated
this feature to a geotactic response that ensures the survival
and perpetuation of Dracunculus medinensis. Usually one to three
worms emerge at 'ne time, although several larvae may have been
ingested (Onabamiro, 1951). Occassionally there may be multiple
infection with up to forty worms in one season (Blacklock and

O’Farreil et al., 1919).
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There are three ways in which intection with guineawon nay first
become apparent, these are: by the recognition of a ; Ipable
sometimes moving worm; by allergic symptoms or by the formation
of aWbléb (Muller, 1971). Reddy (1969) found that only 37% of
patients were aware of the infection before n blister appeared,
while other workers reported that a generalized urticaria is the
first sign in 30-80% of their patients (Fairley, 1924a).
Dracuncul asis is sometimes accompanied by fever, gastro -
intestinal symptoms and dyspnoea (Duke, 1895: Fairley and Liston
1924b; Ccaryon and Camain 1961). Occasionally chronic infection
with non e rg nt worm may cause an allergic pruritis (Hodgson
and Barrett, 1964).

Local blister is the first sign in 61% of the patients
(Fairley & Liston,, 1724). 'icroscopic examination of the skin
lesion in man chowed thu  he blister formed just below the
germinal layer of fibrin, con! ining leukocytes and juveniles
dividing the ! ister into two parts. The base is composed of
granulation ticsue which contains neutrophils, moncnuclear cells
and uncommonly !arge number of eosinophils and fibroblasts which
are continuous with similar tissues forming a fibrous membrane,
surrounding th< tract occupied by the living adult worm (Fairley
and Liston, 1924h).

A portion of .the worm is extruded through the ulcer, which
is formed by bursting of the blister. After a few days, the

anterior end of the worm protrudes and with immersion in water,

the embryos become expelled,
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Secondary bacteria infections occur resulting in various
complications such as acute abscess, cellulitis, arthritis,
synovitis, fibrous ankylosis of joints and contraction of tendons
(Fairley and Liston, 1924b). The most common organisms cultured
from lesions were Staphylococcus aureus, Escherichia coli and
Streptococei spp (Muller, 1971). A study at University College
Hospita! Ibadan revealed that guineaworm ulcer was the third
most important source of tetanus infection (Lauckner et al.,
1961).

In some cases, the worms fail to reach the surface; they
become calcified and are only detectable by x-ray (Muller, 1971).
In most of the radiographs, several worms were seen in varying
stages of calcification. The patients were monitored for one
year but showed no symptom of the disease (Muller, 1971). Scotts
(1960) suggésted excessive gastric activity as an important
factor in resistance. A single person may ingest in one season
an average of 7% infected cyclop each containing one to three
larvae, but only one of three worms finally emerge. The rest die
and become calcified (ScotLﬁ, 1960). Reddy et al., (1968) found
that older patients have hiqher.percentage of calcified worms
than young people and it is likely that these olde: persons are
the more resistant to guineaworm invac.on (Nwosu et al., 1982)

The presence of guineaworm at unusual anatomical locations
is the major cause of complications (Kale and Edungbola, 1985).
Primary complications may arise due to formation of an abscess

round a dying oi - iead non-emergent worm. This may lead to
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pressure ;ymptoms especially when the site is around a vital
internal organ such as the spinal cord (Fairley and Liston,
1924b.
A n0n~emergent'worm around a joint can lead to arthritis (Reddy
et al., 1969). Greenwood (1968) reported cases of aseptic
arthritis in knee join' :, ankle, waist and elbows of some
quineaworm patients in West.rn Nigeria. Kinare et al. (1962)
found a gravid female wor ' in an abscess cavity in the
pericardium of a 5 year old hiudu man with constrictive
pericarditis.

Donaldson and Angelo (1961) reovorted a case of
quadriplegia due to guineaworm abscess in the spinal canal
with recovery after laminectomy and removal of the worm.
Verma (196%9) removed a quineaworm from the subconjunctival
space of the ri-/ht eye of a 12 year old girl in India.

Two cases of extradural abscess caused by guineaworm were

reported (Reddy and valli, 1967).

Secondary bacteria infection due to negligence, ignorance
and poor sanitary methods of local management practice of the
ulcer are majo: causes of death in complicated dracunculiasis.
study in Upper Volta revealed that 7.0% of these villagers who
died of tetanus were previously infected with guinea worm

(Pirame and Becquet, 1963).

2.3.3  Socio~economic Impact of Dracunculiasis:

Loss of agricultural productivity is one of the readily
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assessable impact of guinea worm infection., A study on 399
guineaworm cases in six villages, showing age distribution
unveiled that 90% fell between age groups of 25-44 years. This
group represents the most productive age group in any country
(Hopkins, 1973). In Idere village in Nigeria, Adeniyi et al.
(1991) noted “hat of 40 women interviewed, 80% abandoned their
occupation at some point due to guinea worm infection.

Impact on other socio-economic conditions of affected
communities such as school attendance, malnutrition among

children and general household duties have been documented

(Edungbola, 1985). Brieger et al, (1989) reported lack of ability
of women to carry out home duties due to dracunculiasis. From 42
women studied, only 2 could continue home duties normally. Ten
were confined to home based chores only, while 30 needed help
with all chores, and even bathing proved difficult to some.

Among women or mothers still breast feeding, only 15 reported
their chi’'dren fed normally and 27 reported malnutrition, where
mothers could not feed their children regularly due to quineaworm
infection on the breast.

Ife7gli¥ and Anay (1982) documented the level of
absenteeism from school in Anambra State of Nigeria, which
increased to 60% from normal 18% at the later part of the term
due to guineaworm attack=s. Two schools were closed down during
this time. Studies hav: . hown that when guineaworm is

controlled, schcol attendance increases, absenteeism decreases
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and schoql enrollment is enhanced with its resultant educational
benefits (Brew-Graves, 1991). Various models have indicated that
especially in the rice growing countries, where the paddies are
the source of infection, massive revenue can be lost as a result
of the reduction in labour, and decrease in acreage. Income and
agricultural consumption are also adversely affected. It thus
follows that during the seasons of major guineaworm outbreaks,
malnutrition could be a diréct or indirect consequences. Cost of
treatment for those affected becomes an additional burden which
can aggravate mental and other social problems in an already

impoverished family or community (Brew Graves, 19il).

2.3.4 DISTRIBUTION:

Guineaworm is endemic in four Asian countries and also in Africa.
The main Asian .oci are Pakistan and India (WHO, 1989).

In Africa, ninteen countries have been affected in a belt
extending right across the northern part of the continent and in
East Africa extending almost to the equator. In Africa, the
annual prevalence was estimated to be about 3.32 million and
pupulation at risk about 120 million ( Watts, 1987).

By 1986, the most seriously affected countries in Africa were
Benin, Mali, Burkina Faso, Ghana, Niger, Cote d’lIvoire,
Mauritania, Nigeria, Togo Southern Sudan, Ethiopia, Northern and
Eastern Uganda and Northwest Kenya ( Watts, 1987).

In Nigeria, the disease was reported from 303 local
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government are.: and the Federal capital territory of Abuja (WHO,
1986). Nigeria with a total population of 88 million had an
estimated 75% of the annual African cases. Thirty million
Nigerians were said to be at risk of the infection (WHO, 1986).
Guinea worm disease is a recurrent public health problem in
Nigeria, particularly in the rural villages of Anambra. Bauchi,
Borno, Imo, Kwara, Ogun, Oyo and Sokoto states (Ilegbodu et al.,
1987). It is found in all ecoleogical zones from the forest
through the Savanna to the sahel and to the desert. In Africa,
cases recorded in the desert may originate elsewhere.
Transmission in desert areas is not documented in Africa
(Watts, 1987) although it is known in Pakistan.

It was also noted that savanna vegetation dominated by

grasses, scattered trees and shrubs, and associated with a
tropical wet and dry climate prodominates where dracunculiasis is
present. Here seasonal variation in the availability and sources
of drinking water are a feature of many rural communities and are
often associated with seasonal changes in dracunculiasis
transmission (Watts, 1987).

Dracunculiasis has been found to occur in rural communities that
depend for ﬁheir drinking water on surface water especially
ponds, water holes, sha' ow unprotected wells and seasonal
streams that become discrete ponds during the dry season
(Onabamiro, 1951). Transﬁx'ﬂion varies with geographical

location and season. Ugwu and N.aorgu (1990) noted that the
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prevalence of guinea worm in Anambra State was at its peak during
the dry season. This report is in line with those of (Nwosu,
1987; Onabamiro, 1952; Udonsi, 1987 and Scott, 1960) who
documented that guinea worm transmission occurs mainly during the
dry season in the forest and guinea savanna regions.
This pattern was contrary to that of (Braide et al., 1990) who
reported that transmission occurs during the rainy season, as
well as that of Ramsay, 1935; Muller, 1971 who documented that in
the sahel savanna areas of Africa where the annual rainf 11 is
less than 75cm per year, guinea worm infection is confin«c i to the
rainy season. These difference in the pattern of transmission
were impor ant in conducting country-wide epidemiological surveys
and in planning a control program. Infection has been foind in
all age groups, but highest prevalence occurred in the adult age
groups. Onuiili~ i (1990) observed highest infection in the age
group (20-29 years) for males and 30-39 years) for femal:«s, with

more males infected. Whi'e (Ilegbodu et al., 1987) noted higher

infection in males over 19 y . rs of age than in adult females.
The peak infection rate 1. . ’emales was at 35-44 years and for
males at 45~54 years. Ilegbodu - al. (1987) also found higher

infection rate in girls than in boys less thar 15 years of age
but in the 15-19 year age group higher prevalence was noted among
males than females.

The lower prevalence of infection in (infants < 1 year) is
expected because of the usually long period of breast feeding

{Ilegbodu et al., 1987). Boiled water usually is used in
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preparing food-ior the very young ones. The long prepatent
period of infection results in children less than one year of age
not showing any =signs (Edungbola, 1983).

“Infection has been shown to be highest among farmers,
students and t'ders (Onwuliri et al., 1990; Adeiyongo 1990).
Kale (1985) supported that farmers predominate in rural
communities comvared to the rest of occupations.

Onwuliri et al 990) attributed this high rate to out door
activities and | rd nature of men’s work such as cattle rearing,
fishing and hun! ng. The high frequency is a factor of increased
exposure to inf: tion (Kale, 1985; Edungbola, 1985).

However, there has not been any satisfactory explanation as to
why some individuals in guineaworm endemic community appcar to
escape infection most of the time while some are affected
virtually every car (Kale, 1985). Various studies have shown
that some indivi nals may become infected year after year and
Braide et ! (19 0) reported a total of 151 cases of reinfection
in Bauchi State 'uggesting that there is no protective imnmunity
against dracuncu!iasis. Cairncross and Tayeh. (1988) repo: ted the
prevalence qvcw;?inq to various water sources used by villagers.
He noted the highest prevalence among open reservoir users, then
follows in decreasinq order, divert run-offs, shallow waterholes,
dug wells and hand pump users. Their findings that hand pumps
were a relatively safe s re of drinking water agrees with the
fact that infect ) n is not associated with deep narrow draw wells

(Muller, 1979). ''he larvae of cyclops develop best between 25°C
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and 30°C and will not develop at temperature below 19°C.
Infection is therefore limited to tropical and subtropical
regions {ﬁul]r , 1971). Of the species of cyclops recovered by
Onabamiro, (1952) only those which could live in water with a PH
of between 6 and 6.8 played an important role in the transmission
of guineaworm. Kirshner et al, (1938) noted that larvae collected
from the ulcer in sterile tap water died in about 6 hours. In
order to keep them alive it was necessary to transfer them

immediately to pond water.

2.3.5 Diagnosis of Dracunculiasis/Clinical Signs:

Local itching, urticaria and a burning pain at the site of a
small blister are usually the first clear symptoms of
dracunculiasis (Muller, 1971); Nwosu et at., 1982).

Eosinophil.a is typical of helminth disease and has been recorded
many times in Dracunculus infection when worms are emerging.
Usually, the relative figure is between 13 and 18% (Billet, 1896;
Dudgeon and .~hi. i, 1903; Fairley, 1924a; Jain and Gupta, 1966).
Oonce the first mature female worm has provoked the formation
of a blister at the sitp‘of emergence, infection can be confirmed
parasit&loqica}ly. This is <~ne by adding cold water on the
ulcer or spraying ethylech ~r-ide near to it to facilitate the
bursting of the blister in abou' four days, at this stage embryos
can often be obtained and viewed under a low power microscope
(Muller, 1971). However, a deep seated abscess formed by bursting

of a worm in the tissues can sometimes be diagnosed by needle
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aspiration. When the pus is examined microscopically it may show
numerous embryos actively moving under low power (Muller, 1971).

Various & munological test, have been described for
patients with patent infections, but have very little practical
application at present (Muller, 1985). The indirect flourescent
antibody test is effective with sera from patients with patent
infections. In experimentally infected rhesus monkeys, one could
detect antibodies produced in response to the guineaworm antigen,
four months before emergence, which vanish 2-9 months afte)
patency. If similar result could be obtained in man, then !'he
flourescent antibiody test (FAT) may be very useful in earl,
diagnosis (Muller, 1970).
Intradermal test (Ramsay, 1935) and comnplement fixation te:!
(Stetanopoulo and Dariaud, 1940) were —om: possible diagno:tic
tests, ! ' some workers have shown that these test arenon and
ineffective. Results of heamagglutination and immunodiffusi- n
techniques used to estimate serum leovels of antibody specif ¢ for

Dracunculug medinepsgsis suggested little role for agglutinat ing

and precinritating antibodies in the response to the parasito.
Serum leveis of 1gG and IgE were found to elevate significantly
in infected patients. IgM level raised just slightly but there
was an overiap between infected and control group. IgE present
in low levels iﬁ normal serum was found to be raised marked!y in
a majority of infected patients. The significance of IgE
response was confirmed ' the high incidence of (87%) immediate

hypersensitivity reactiorn~ o, skin testing in infected subjects.
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IgE being homocytotropic .ould initiate allergic reactions.

Cell mediated immunity is doubtful as all of eight infected
patients examined failed to show a delayed hyper -ensitivity
response to antigen. However, no wethod has actually proved
sufficiently sensitive and specific for use as a diagnostic test.
The haemagglutination test provides a fairly sensitive technigue
for estimation of agglutinating antibody particularly ITgM
(Alyedun, 198,  Garate et al. (1990} used the haaemagglutination
test and hard an (B0%) reliability and (100%) sensitivity when a
conjugate directed against antibody of the IgG4 subclass was
used. Garate et al. (1990) thought this could be used ns a
possible way of rapid assesment of pre and post seroprevalence
infections especially where the prevalence of filariasis is very

low.

2,3.6 TREATMENT :

- Until recently the only treatment for dracunculiasis was the
time honoured one of laboriocusly roll ng out each emer« ng worm
around a small stick. This is usually accompanied by an'ibiotics
to prevent secondary infections and drugs to hasten and oase
eruptic . of the worm. Pardanl (1977) reported a symptomatic
relief of pain and pruritis, and casc of emerging adul! female
worm in patients who underwent metrinidazole trial in India.

This drug did not kill the worm nor jits larvae. Local !reatment
with hydrncortisone cream which contain antibiotics had more
effective results. Surgical removal of Dracunculus after local

anesthetic is widely used in India and Pakistan (Muller, 1971).
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This is easy when the outline of the worm can be seen or

palpated, then it can be conpletely removed by a single small

inecision.
Reddy and Sivaramappa (1968) recommended the surgical removal of
worms found in the synovial cavity but Greenwood (1968) followed;;'

- -

up some few cases and fc''nd that, provided that there was no
bacterial infection the condition eventually regressed without
operation. In most parts of Niéeria, guineaworm patients often
apply oily substances like palm oil to skin lesiciis.  They
believe this facilitates the worm’s oxpulsion and produce a!
soothing relief (Xale, 1985). Rousset [(1952) noted that the

antifilarial drug diethylcarbamazine is a potent - F

chemoprophylactic and acts on the developing stages only.

-
By

2.3.7 Activities of Nigerian Guineaworm Rradication Program _
. (NIeER)

The adoption of the resclution by the National Council on
Health in mid 1988 to wake guineaworm a notifiable disease, a
National Task ;orce was set up with the sole cobjective of spear-
heading the guineawormheradication program in Nigeria (Nwobi,
; _1989}. A multisectorial approach was to be adopted to adequately
 :£éEkle this problem, this was reflected in the composition of

the National Task Force which held its inaugural meeting on 5th
| May, 1988, aimeéd at defining the major strategies for the
eradication efforts and monitoring naticnal progress toward

eliminai~on of this desease (Ransome Kuti, 1991). Between October
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and February, 1988, the ' st ever guineaworm case search in the
country was carried out. Duri-.; this search, the distribution and
magnitude of the disease was identified. Almost every village in
Nigeria was visited and over 650,000 cases were found in about
6,000 villages. A national plan of action for the eradication of
guineaworm from Nigeria by December, 1995 was developed in 1987.
A memorandum of agreement between the Federal Government and
Global 2000/BCCT was signed in 1988 (Report on Final Meeting in
Brazzaville, 1991). By November, 1989 the second nationwide
active case search was initiated and during the third National
Conference on Dracunculiasis held in March, 1990, provisional
results showed that there were over 640,000 cases. The 20th
March being ti national guincaworm day. By 1990, nylon filters
were donated by Dupont and Precision Fabrics and Nigeria‘s
allocation was 119,000sq yards, valued at over $700,000. By
March, 1991 these filters were distributed. During the fourth
National Confere¢nce provisional result:s of the third active case
search in 1989/90 indicated 394,082 cases. Already the reduction
ofhpver 200,000 cases 5etweon 1989 1990 had restored 14,2
miiiiﬁﬁ person days to production, school attendance (Anon, 1991}
Strategi;s incorporated in guineaworm cradication includes:
1. Surveillance: This is neceded to prope'ly plan and monitor the
program as it is implemented (Hopkins, 19'1). Nigeria h
adopted an action plan that calls for monthly disease

surveilla - ¢ and reporting in all states of the federation (Kale,

1991). National case searches to determine the true extent of
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guineaworm have produced surprises in Pakistan, Ghana, Cameroon
and Nigeria. In Ghana and Nigeria improved surveillance is now
documenting dramatic reduction in prevalence. Surveillance will
become critical in certifying the elimination of guineaworm from
Nigeria (Hopkins, 1991).
2. Health Education: It aims at encouraging the villagers to use
guineaw “wm free drinking water by protecting their water source
from contamination and by undertaking personal protection from
infestion through boilino and filtering water before drinking
(Kale, 1991). Health education lectures also focus on the mode of
transmiss’ m of the disense and individuals with guineaworm
ulcers should not immerse the ulcers in water bodies (Br.ide,
1991). NIGEP’s health educat ion strategies incorporate ¢! indard
methods adopted to the guineaworm situation. These strategies
include: (é] The mobilization of communities towards self help
in the construction of s nitory wells;
(b) Filtration of drinhk..g water with monofilamentous filters;
(c) Destruction of the i-:nrﬁediate host, the cyclops with the
relatively safe organo-phosphorous chemical agent, temphos.
3) Chemical treatment of unsajé drinking water sources: Many
compounds were found to be effective. Chlorinated hydrocarbons
and some of the organophosphorous compounds were outstanding.

The timing of application must be carefully done taking into
consideration local pattern of transmission. In an area with a
short transmission period, two applications of a chemical with no

residual action  uch as (bleaching powder) could be effective.
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The fir<! application is given four weeks, after the ponds
refill, and the second four weeks later if necessary (Muller,
1971). This timing is based on the assumption that it will be at
least-2 weeks after the ponds have refilled before there are
enough cyclops present for transmission to occur, and the larvae
take a minimum of 12-14 days to reach infective stage (Muller,
1970). 1In areas with long transmission period, a compound with
residual action would be of great advantage particularly where
there are numercus scattered water sources.

Biological methods of control have also been advocated, Moortﬁy
and Sweet (1936a) found - hat the addition-of small fishes
(Gambusia and Barbus spp.) to step wells in two villages in
India, after treatment wi£t‘pnrchloron or copper sulphate,
markedly reduced the infection rate in the villages the following
year. Gideon (1942) recommended the addition of th~ fish
(Rashbora donicomus) to the wells.

4., Provision and Maintenance of safe water supply: Provision of
safe drinking water reduces the prevalence of the disease.

A notable example is the 50% reduction of cases in the known
hyperendemic are¢ - of Ondo state, the towns of Fiditi and Igbo
Ora in Western Nigeria each with a population of 30,000. The
prevalence was over 20% among secondary school children in Fiditi
and over 60% in the general population of Igbo Ora prior to the
completion of pipe water in 1963 and 1965. After the completion
of pipe water, no cases were reported two years later in the

area, although the disease remains endemic in surrounding areas
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(Muller, 1971).

Bore@ells and tubewells can also provide a constant supply
of pure water. When full and if used with an elevated tank, can
provide the convenience of a piped water supply with taps
(Muller, 1v/1).

Due to the construction of 2 wells in some villages in Togo
by the community, guin worm was reduced from 928 cases in 1981
to 7 cases in ‘1985 (Kodio, ".286). In villages of Akufo in
Western Nigeria the annua ~ incidence of quineaworm infection is
nearly 26% even though a propc. ly designed well was built a few
years ago. Pond water is apparently still used because of the
extra efforts involved in drawing well water (Ball & Gilles,

1964).




CHAPTER THREFE

Malumfashi Local Government Area in Katsina State belongs
to the North-West Guineaworm zone. According to the 1991 census,
the estimate of the population of the area was 312,940. oOut of
this, females were 157,497 and males were 155,443,

The 51 villages under this 1GA have been categorised under three
main groups based on population size as follows:

Small about 500 people

Medium aboit “U0-3000 people

Large above 3000 people

(Statistical summary ¢’ Third Hational Case Search, 1989).

Four villages were selectec ising the stratified random sampling
method. These villages Qr' YanbBoka, medium; Kalgo, large;
Lamuntanni, small and Gangara, small.

The main occupation of the people is farming, but they also
engage in animal rearing, trading, sewing and hunting. The types
of animals common in the LCA includc cattle, goats, donkey:,
horses and guinea fowls. The main ¢/ 'h crop is cotton whilo food
crops include agroundnut, guineacorn and millet. The LCA has a

health centre Malumfashi town and two dispensaries at Dori and

Lamuntanni.

There are six wells in the four villages., A dam in Dayi v d by

inhabitants in Kalgo and Yan Doka, while those in Gangara o the
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Gangara dam. There is also a pond at Lamuntanni utilised twy the
Lamuntanni villagers for domestic purposes and drinking, lari, a
part~-of Lamuntanni, use stream water for drinking and othe)
domestic ctivities.
There are two distinct seasons. The dry season which starts from
October to April and the wet season from May to September.
Sample Size:

Katsina State is among the hyperendemic guineaworm zones.
The prevalence of guineaworm was 30% (Kankia, 1987). To be 95%
sure that the prevalenﬁe of auineaworm in my study lies within Z.
of the true prevalence, ;Hﬂ.sample size required would be as

follows: S.E *= P(10D0-P)

S.E ’n = P(100-P)

n = P(100~P)

iF P is 95% confidence of being within 2% of the true

prevalence, n = P(100~-P)

(2/1.96)?
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- " 1.0412

= 2100

a 1.0412
= 2016 .
Data Collection:

For this survey, questionnaires were designed to cover
information on the extent of spread of health education on
guineaworm infection in these villages, the drinking water
sources used by households type of water treatment practiced,
whether the households were given and are using monofilamentous
filters and by.whom. " Their opinion on the acceptibility of the
use of filters compared with other control measures were sought
as wellias their belief in the final control and eradication of
guineaworm, family size, number infected per household, thoir age
and sex, the number of worms that emerged and the location,
extent of inc pacitation if any and treatment sought. The period
of incapacitation was based on the number of days an individual
could not do his/her normal activity cuch as farming, h nse
duties, regular market activities as 1 result of guineaworm
infection., Dhisablement was considere as a condition whero a
person beconcs deformed due to guincavorm.

With the help of local! health officials, the questionnaires were
distribted to all members of each household in the four
villaé;s.”Thn health officials helped with interviewing the

respondants in Hausa after which the juestionnaires were
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immediately collected to reduce the risk of losing them, and
external influence in answering the questions
2701 gquestionnaires were conmpleted in the four village: from
October, 1992 tco September, 1993. A case of dracuncul iasis was
defined as the emergence of one female worm as well agc the
typical'guinenworm ulcers on any part of the body or the presence
of pre-emergent adult worm palpated on t‘he subject and reliable
history of the ciinical features of guineaworm by the patient or

any grow .- .p in the household if the patient was a minor,

Examination of Water sources used for dirinking for

the presence of cyclops.

Plankton net-ring with monofilamentous !ilter attached to the
ring and “"ml bottle tied to its end was used for the collection

of water sample. A sieve of 1000 mesh size per inch wis placed

at the circular opening to filter off large floating particles,

allowing water with smaller suspended particles to pasc through
the monofilamentous filter into the bottle. For the open water

bodies, a distance of about 1lm vertically was estimated for the

plankton net to be drag 15 described in (WHO, 1963; APHA,
1980).
The net was washed with nor. ] tap water after each drag. Freshly

collected samples were labelled itmmediately and brought to the
laboratory in the Department of Biological Sciences Ahmadu Rello
University, Zaria, for biocassey. Copepnd isolation was done by
centrifuging the water sample at 1000rpm for 5 minutes.

Supernatant was passed through the monofilamentous filt v (about
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100 mesh éize per inch). capable of retaining all stages of the
cyclop and its content was washed into petri dishes. The petri
dishes wege’bla§ed in a refrigerator overnight; removed the
.following morning and left for 15 minutes to assume room
S %emperature. Cyclops wi e seen by active movement of larva
Iinside their guts (Onabgmiro, 1950). Isolated copepods were later
preserved in 5% formalin év“ 1dentified using a variety of keys
(Harding and Smith, 1974; Dussa.l, 1974; Van de Velde, 1984; and

Jeje, 1987). Slides were prepared using gylcerine as a mounting

agent and stained with iodine dye

Tdentification of the cyclops was based on anatomical
details of the appendages. The body is clearly segmented, more
or less elongate:, cylindrical, and divided into head, thorax and
.abdomen. The metasome is much wider than urosome; basal segment
of fifth legs without inner expansion; first antennae with 6-18
segments. The fifth legs and caudal rami are similar in both
males and female cyclops. However the sixth legs are not present
in females, but are present in the males. Both of the first
antennae are geniculate in the male, neither in the female.
Finally matured females often carry egg sacs.

Imma£ure (copepodid) cyclopoids are difficult to identily, even
to the genus level. 1In plankton population, however, !hey may
often be identified by association with adults. In copcopodid

stages the last body segment is about twice as long as the

precedina ~egments; in adults the last lLody segment is —horter
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than the preceding segment.
Identification was based on the following:
(1) The numﬂqr of segments in the first antenna,
(2) Inner margin of caudal ramus hairy, length of wwdal ramus

more than 5 times as wide; 2.5 to 5.0mm long.

{33 First antenna six-segmented; last segment of f (th leq
with four or ¢ 'e setae and or spines, Halicyclops ¢ . (Fig. 1)
(2) Fifth leg with ‘2 setae inserted distally or sul«listally oi

a

free segment, Thermocyclops sp. (Fig. 2)

{ 3] Thermocyclops sp. copepodid stage (Fig. 3)
(4) First antenna occasionilly 9-segmented usually 11~

segmented, or 10 segmented.

The fifth leg is rudimentary and not distinct from th: body in
the female in the form of a p!ite with three stout s« on the
body at™ .lé base of the plate; about 0.7 to 1.3mm lon
Eucyclops sp. (Fig. 4)

(5) A female cyglops sp. (Fig. 5)

First antenna occusionally about 25-se mente. The feor 2le often
carry egg . rws if matured. The sixth leq is usually ‘sent in
the female cyclops (Harding et al, 1974; Dussart et ai! 19857
Jeje, 1988).

Pata Analysis:

The data from the questionnaire were coded and ar ' lysed by
using percentage specific rates for the various factors.
Chisquare was used to coumpar~ two or more different groups.

Whilte odds ratio was emp | i to determine the number of times a




factor was associated with the disease.
Analyses were done with a computer, using the (epss) statistical

package for social sciences



CHAPTER FOUR
4.0 RESULTS:

The overall prevalence for guineaworm in the four villages
of Malumfashi local Government Area was 24.6% (665) of 2701 in
the study population (Table 1).

YanDoka had the highest prevalence of 33.6%, followed by Kalgo
30.1%, Lamuntanni 23.6% and Gangaza had the lowest 4.5%. The
prevalence”of guineaworm by hamlets showed that Gidan Tanbaya in

Kalgo abomt 100 meters from Dagi Dam had the highest, 52.2% while

Gatari had the lowest 9%. Comparatively the hamlets in Gange 1
had low prevalence of 2 4% [ 4.8% (Table 1). All the 2701
inhabitants of the four v | lages interviewed had been living in

Malumfashi Local Government A, .a for at least two years at the
time of the survey.

The distribution of guineaworm infection by sex of those
examined revealed that, of 1324 males 28.8% (382) were infected
and 20.5% (283) of the 1377 females examined had the disease. An
odds ratio of 1.6 for males indicate that males were 1.6 times
more likely to - 2 infected by guineaworm disease than females
(Table 2).

.The pattern of 'nfection by age of inhabitants as shown in
(Table 3) indicates 'hat the 0-10 age group had the highest rate
of infection (45.5° followed by the 11-20 age group (34.3%);
the 21-30 age yroup ad 32.2% and the lowest percentage infection
was in the 71-80 ag group. The difference between inf  tion in

the various age qro 5 was statistically significant at P<.05).
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When compared to all ages combined, the 0 - 10, 11 - 20, and 21
30 o roups were 2.6, 1.6, and 1.5 times more likoely to bhe
infected (Table 3). The distribution of dracunculiasis accordindg
to ﬁarital status as shown in Table 4, revealed a (29.5%)
infection among single subjects and 21.4% among married couple.
The single subjects were 1.5 times more likely to be infected by
quineaw;rm disease than married couples.

Based on occupation, pupils were most affected, with
infection rate of 32.3% jobless subjects with 28.8%; farmess,
with 23.64u; hbusewives with 21.7%; traders with 18.8%; livestock
farmers with 13.6% while none of the tailors were infected.
There was a statistic 'ly significant difference in the frequency
of the disease between thr various occupation groups (Table 5).

Dayi dam water ser '+ as the most important source for
dracunculiasis infection wit a 28.6% of 1814 people using it
being infected. The pond at Lamuntanni was next with 26.6%.
Gangara dam with 6~3% and the stream water produced 3.1%
infection. Dayi dam users were 2,1 times more likely to become
affected than all water sources combined (Table 6).

On the site of emergence of the worv:, 81.8% (544) of 665
affected per - = had worms emerging from the lower limbs.

Only 6.4% had worms emerged from the abdomen. 1.8% from their
genital organ, 0.9% from chest/breast while 2.7% from more than
one part of the body (Table 7 and 9). 81.7% (210) of the 257
persons incapacitated for 1-3 weeks had v rms emerging from the

lower limbs .able 7). It was observed th.t the 0-10 age group
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had the highest frequency of incapacitation, for 1-3 weeks
followed by the 11~-20 age group, and 21-30 age group. In the 4-6
weeks of incapacitation category, the 21-30 age group were most
affected. Chi-square analysis showed a significant difference in
period of incapacitation among the different age groups (P<0.05).
Results of the survey revealed that 91.1% of guineaworm cases
occurred during the rainy season (between May and September),
while 8.1% of cases were during the dry season (October to
April), (Table 10). The season sbecific rates were 2.2% for dry
season and 22.4% of wet season (Table 10). An analysis of the
impact of guineaworm infection on the villagers revealed that
31.7%12£athé 665 infected persons said that the infection did not
interfere with their normal day to day activities; 31.4% could
not continue with their farm activities, 14.3% could not move
around, 3.0% were absent from School during the course of
infection, 19.7% could not do their home duties (Table 11).

About 59.3% of the 216 households (i.e 128) had at least
one case of guineaworm. YanDoka had the highest howmsehold
specific ¥« e vr-86.9%, Kalgo 81.1%, Lamuntanni 70.5% and Gangara
24.3% (Table 12). Association of the various water sources used
in the four villages with guineaworm infection showed that 28.6%
(519) of the 1813 iﬁdividual;*who used the Dagi dam had
infection. There was 8TUH! stically significant diffrence in the

rate of infection between the_ ! cers and non-users of the Dayi dam

at (P< 0.05).
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About 6.1% of Gangara dam users had dracunculiasis, 26.3% of
Lamuntanni bcnd users and 3.1% of those who use stream water at
Lamuntanni had infection. Among the four main water sources used
in drinking, i.e Dayi <., pond at lamuntanni, stream, at Fari,
Lamuntanni and Gangara dﬂm,‘uayi dam had the hightest population

of cyclops. Three genera ol cyclops were isolated, Thermocyclops

sp, Eucyclops sp, and Halicyclop sp. Among these only the
Thermocyclops sp and Bucyclops sp were infected b the larvae of
guineaworm. Only two genera namely ihe¢ Thermocyclops sp and and

Eugxglﬁg.gp were seen in the pond water source. Infected ones

-

were of the genus Thermocyclops Sp.

No cyclops was isolated from the Gangara dam and the streem
water source (71T le 136).

Lectures qn the control of guineaworm by filtering and
boiling water as well as preventing infected persons from
contaminating drinking water sources were given by the public
health workers and health officials in each district. The
results of thi; tfield survey revealed that 46.2% of the 216
households interviewed confirmed that the health education
officers demonstrated the use of filters in guineaworm control.
30% reported the message was heard from the radio and 23.8% had
no idea of health education for control of guineaworm. Using the
chi-squared test at (P< 0.05) there was a significant difference
in infection rate between those who heard the health educnation
lectuﬁ%; nd those who did not. 91.6% of households were aware

;‘P" .
. o ® * . ¥ . f . . .
of contacting  guineaworm disease from contaminated drinking



B
water, 5.7% were not aware and 2.7% gave no response (Table 14).

The household response on water treatment practice was based
on those who h-ard health lectures and those who did not. Seven
out of the 116 household who did not attend the lectures but
heard health educaticn programme over the radio, boil and filter
their drinking water. 58 of the 104 households who filter their
drinking water heard tai: by the public health officials, 42 of
the 105 households heard talk nnd did nothing about it
(Table 15).

Analysis of the type of filters used in the households
showed that 55 out of 216 households used monofilamentous
filters, while 56 used any cloth and 105 did not filter water.
About 89.2% of households who use any cloth in filtering water
still suffered from dracunculiasis, 54.5% who use monofilamentous
#i1ters had the disease and 92.4% who did not filter had
guineaworm. An analysis of responses between filter types used
showed that monofilamentous filters could reduce the prevalence
of the disease. People who used cloth to filter water were 1.8
times more 1i' vy to be infected by guineaworm disease than those
who use monof ilamentous filter. lowaver, the results showed an
odds ratio of 2.7 for those who (id not 'ilter water,.

Household response on how frequent the monofilamentous filters
were used showed that 28 househo!l:ls used their filters o ways; 83
did so sometimes, and 105 had never used wonofilamen- tois
filters. out of the 28 household:s who uss the monofilamentous

filters always, only 8 households had at least one case of



ginueaworm disease i.e 28.60%)

Al ul 83 households used the filters sometimes, there was
86% infection among those who never uced the monofilanentous
filters, only 48 households had at le. 't one case each, there was

45.7% infection. (Table 17).
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3 | 'CHAPTER FIVE
| The rpsu™ts from the four villages sampled revealed an
-oQérall prevalence of 24.6%. It has been reported that the
disease is hyperendemic in neighbouring States of the North~We%t
Guineaworm Zone {Ramsa}, 1a15: Thompson, 1956; Beko, 1986 and‘ ;J%f
Suleman, 199%0). Among wh? four villages, YanDoka had the highest
.jnfection rate, while Gangara recorded the lowest. This may be
-attributed to the high cyclop content in the Dayi dam. Three
‘different genus of cyclops: IThermocvyeloeops sp, Busyclops gé and
Halicvclops sp were identified in Dayi dam. Of the three only the
Genus Thermocyclops and Eucylops were found infected with larvae
of guineaworm. No cyclops was found in Gangara dam. The Dayi
dam used by the inhabitants of YanDoka for drinking was also
polluted by animal faeces. The livestock in this village drink
water and defaecate in this dam giving rise to growth and
maturation of cyclops. Braide et al (1988) noted that the
Thermocyclops sp. was a natural intermediate host for guineaworn
larvae. It v1s reported that high organic content in water
favours the growth of cyclops as well as high temperatures of 20-

30°C and a pH of between ¢ and 6.8 (Onabamiro, 1952; Muller,

1971}.

Varying pattern of infection between sex has been reported
in other coutries. In Ghana, more f{emales were infected than
males (Muller, 1979). This study revenled a higher infection

rate among males than females. Similar pattern had also reported

JESON —
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by Ilegbodu et al.1987; and Ngwu and Nwuorgu, 1990. It was
suggested that.in most communities women aged 20-40 years may be
involved in activities which bring them in constant contact with
water. Most males were farmers and livestock owners. Such an
occupation has close link with water sources. During the hot
season the hich thirst for water makes them drink water from the
dam etc without filtering and this result in high infection rate
among males. In addition males have greater freedom of movement
than females and hence have higher risk of exposures than
famales.

The pattern of age distribution of cases in this study
differs from that of earlier workers. llegbodu et al (1987) noted
highest infection in the 20-29 years age group for males and 30-
39 for iLemales. The age structure of the population surveyed is
an important factor. In the four villages many 9§ the
inhabitants (35.3%) were children. Children do not abida-by
health education lectures, and were al-iys found aroun?,yﬁtar

.-

sources . .

There was 29.5% infection rate among single subjects and
y 7 . . " . . R

. & Y . . ¥

21.4% among married persons. The infoction rate was higher in
single subiect and could be age related since the single
subjeFts_yfrelbelow 20|years of age. Thﬂg ﬁend to play around
water SOﬁEEés;used in the villages and may ﬁot{abide by health
education lectures as compared to adults.

Occupation related |, rcction rate decreased, in the

following order: pupils, the iobless, farmers, housewives,
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traders, livestock farmers, and tailors. The frequency of
infeet™ m has been shown to be highest among farmers, students,
traders (Kale, 1985; Onwuliri, et al, 1990; Adeiyongo, et al
1990). Kale and Edungbola (1985) attributed high infections
among farmers to be due to out door activities. However, any
high freouency noted was due to increased exposure to infected
water. The high infection rate among house wives in this study

could be as a result of negligence in the use of monofilamentous

filters at home, or lack of the filters, and not boiling

—— -

drinkiﬁg water.

The distribution of infection according to water source
used by the people i (he study area for drinking showed that' t. -
Dayi dam was responsible fof—Ehe highest frequency of infection
as compared to stream, puﬁdiﬁnd Gangara dam. The risk due to
water source decreased in tBe fé??owing order Dayi dam, pond at
Lamuntanni, Gangara dam and stream water. Dayi Inm had the
highest population of cyclops.

The genus Thermocyclops was common in both Dayi dam and
the pond at Lamuntanni. The pond water source had next highest

cyclops content. The stream at Fari and Gangara dam did not

habour any cyc »ps. Among the cyclop species recovered only the

genus Thermocyclops and Rucyclops were infected with larvae hence

were probably for guineaworm disease in the study area.
The pattern of emergence of worms mostly from the lower limbs
was similar to the obsavation by Mullc:, 1971; Onwuliri, et al

1990 and Kale 1977. 'The associated this feature with a



43
geotactic response th-t ensures the survival and perpetuation »f
Dracunculus medinensis. 1+t and ankles are most intimately anc
constantly in contact w. pond and dam water, This ensures that
embryos are expelled into t! - '2ter habitat of the next host -
the cyclops. However, no part of the body is spared (Kale,
1977). The site of emergence in relation to period of
incapacitation showed a high frequency for the 1-3 weeks, 4-6
weeks, 7 weeks and above corresponding to infection on the lower
limbs. Location of the lesion is one of the factors which affect
the degree of lisability. lLesions located on the ankles and
soles of the feet, between toes as well as the knee
result in locomotor disability. Lesions on the hands and near
the elbows similarly incapacitates the patient with regards to
the use of his hands.

More ca ° . of guinea worm disease occurred during the rainy
season than the dry season in the area. Data on total monthly
cases for Katsina State for 199>, depicted highest percentage
infection in June, through July to September.

For the whole nation (country) high percentages were between
April to July -~ (Fifth National Case Search, 1991-92).

Braide et al. (1988) noted seasonal pattern in Bauchi
State, ~imilar to the one in this study. Ramsay (1935%) and Muller
(1971) reported that in the sahel savanna areas of Africa where
rainfall is less than 75cm per year, guineaworm infection is
confined to the rainy season. 1t is expected that transmission

in Yan Doka, Kalgo and Lamuntanni should occur
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tﬁfoﬁqhout the vaar since their main water sﬂurcn, Ehn Dayi dam

- and Gangara dam Jdo not dry up durings the dry season. The pattern

" observed could be due to high temperatures during the months of |
April t™ oOctober, i.e. the rainy season. This favours the |
development of larvae in cyclop: which shal! produce infection

- same period the following year. o

. '_:'On the impact of the diseace on the viiiégérs, 31.7% of the
inf%ﬁt@d“wersons were not prevented from their normal duties.
Howevgf_3¥.4%jyere prevented from farm activities., Many
villagefs;had*becnlsufferjng from this disease since their youth
and have nnw.1?afnt to live with it. While those incapacitated
“had to hi;e non-famiiy labour, when.family labour supply becomes

constrain by guineaworm. Nwosu (1988) reported that over 73% of

[

labour employed on the Lamily farm is supplied by the family; tha”

great dependence on famijy“léﬁou-.therefore
underscores the problem pdééﬂ v the guineaworm. FRdungbola
{1983) noted a low academic pe;formance among school children
and absentgeism. In endemic areas, the diséﬁse kas been
incriminated for deformity of the limbe and frustration
{Onabamiro, 1953). Brieger (198%.) reported the lack of ability
of womeﬁrto carry out home duties due to dracunculiasis.

) About.91.6 of the households interviewed were fully aware
that guineaworn is contacted by drinking water from contaminated
sources. This reflects the degree of public awareness. Among
the water sources used for drinking in the four villages, the
q‘Dayi dam, pbnd at-Lamuntanni showed a positive association with

tom
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