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Chapter 1

INTRODUCTION

This is a teachers’ guide on guinea worm prevention. It is intended for
training of secondary school teachers teaching hygiene education/health
programs. Secondary school students are highly respected in many village
communities. They can influence community decisions and their parents’
behavior. The guide was originally prepared as part of a program on Family
Life Education in Nigeria, but it can be adapted by teachers in other
countries. It consists of a set of lesson plans with supporting background
materials for teachers to use. It includes content material as well as
suggestior.s for classroom activities to show students how to inform their
parents and siblings about the prevention of guinea worm. The message to be
imparted through the students is for communities to take the initiative for
building and maintaining a potable water source. Coupled with preventive
health practices, this is the only practical way to stop the spread of the
disease.

Included in Chapter 2 is an outline for a training workshop for teachers who
will be using the guide.

Teachers play a very important role in rural communities in developing
countries., Community members generally view them as role models, links to the
"outside" world, and individuals of great knowledge. Secondary school
teacners are particularly important, as their role is one of imparting an
important body of knowledge.

Within their households and communities, young people attending secondary
schools command special respect. They can influence the behaviors of siblings
and frequently their advice is sought by household elders.

For all the above reasons, secondary school teachers are placed in the very
important position of influencing behavior for guinea worm prevention in rural
communities.

Chapter 3 consists of notes on different methodologies for the teacher’s use,
general guidelines for guinea worm educational activities, a vocabulary list
to vhich trainees can add, and a list of persons and organizations who can be
contacted to assist in carrying out the training session.

Chapter 4 contains an overview of the total unit, along with the objectives
and expected outcomes. Lesson plans are provided for the teacher’s use in the
classroom. This section consists of four sessions which include 1life cycle
and transmission, prevention, an exercise on water filtration, and
identification ard treatment. The lesson plans include discussion outlines
and three stories with accompanying questions for discussion. Each of these
parts can be pullad ouc of the text for duplication purposes for the students.

At the end of +‘his manual are articles relevant to the content of this
training unit. Some articles are recommended in the sessions for reading,
while others have been included for general interest in‘' the subject matter.
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Chapter 2

TEACHERS’ WORKSHOP

WORKSHOP SCHEDULE

Introduction

Lecture

Full group discussions on prevention and prioritizing options
Break

Filtering expariment and practice of process

Reviev materials. Asking everyone to quietly review and ask any
questions on what was presented

Role of the teacher in the countrol of guinea worm in
their communities

Wrap up



B. AGENDA -FOR TEACHERS’ WORKSHOP

1:30 - 1:50 p.m.

1:50 - 2:20 p.m.

2:20 - 3:30 p.m.

3:30 - 3:45
3:45 - 4:15
4:15 - 4:45

p.m.

p.-m.

INTRODUCTION TO THE TOPIC

» Solicit responses from large group regarding what they
know about guinea worm, what traditional beliefs they
may know about, whether or not they know anyone who
has had guinea worm, and how they know when somecne
has it.

° Present session objectives

LECTURE BY EXPERT

Lecture should cover the history, prevalence, etiology
(life cycle and transmission), clinical symptoms,
complications/physical effects, and social/economic effects
of guinea worm disease as well as how the disease is
treated.

PREVENTION

° Large group generates list of ways to prevent the
disease (record on flip chart).

° Resource person reviews 1list, elaborates on the
alternatives generated by the group, and supplies
additional information on water technologies not
mentioned by the group.

° Participants divide into small groups to discuss the
advantages and disadvantages of each prevention option
(optionally, each small group is assigned two or three
options to discuss). The resource person emphasizes
the importance of community responsibility in
prevention strategies.

BREAK

REPORTS FROM SMALL GROUPS

PRIORITIZE OPTIONS

) Plenary session. The methodologies are rated on the

basis of cost, convenience, acceptability, level of
difficulty, and long-term effectiveness.



4:45 - 5:10 p.ms

WRAP UP

The resource person recapitulates the main points,
emphasizing the desirability of prevention over treat-
ment and the importance of community responsibility.
The resource person also reviews the role of educators
in disease prevention and the guidelines for aduca-
tional activities related to guinea worm disease. (See
Chapter 2--Resource Materials)



Chapter 3

RESOURCE MATERIALS FOR TEACHERS

A, GUIDELINES FOR GUINEA WORM EDUCATIONAL ACTIVITIES

Community health education in concert with the provision of safe water sources
is the key to the long-term success of guinea worm control. No technological
"solutions" can be expected to succeed without concurrent educational
interventions.

Two categories of educational activities are needed in any guinea worm
program:

) Educational activities directed at helping the
community to tackle the problem of guinea worm for the
population as a whole, including the building of a
viable and safe water source.

) Educational activities designed to help the individual
cope more effectively with the problems of maintaining
personal and family health and welfare in a community
whose sources of drinking water are infected with
guinea worm.

While the exact content, emphasis and target groups of guinea worm educational
activities will vary according to the special circumstances and conditions of
the affected community, the process of educational activities will need to
have certain characteristics to be effective, regardless of content:

1) It should be active rather than passive. The target population
should participate, take responsibility, guide, direct,
evaluate, and contribute to the educational process, rather than
merely serve as recipients of information.

2) It should be legitimate in the eyes of the community. It should
be carried out by educators who are trusted and respected. It
should be based on concepts, beliefs, and perceptions that the
community finds believable and acceptable. The end result
should be that the community decides to take specific actions
that they can realize with the resources available to them.

3) It should bring about sustainable change. It should change
behavior as a result of changes in attitude. A change in
passive knowledge is not enough.



4)

3)

6)

7)

It should weave a net of messages into which nearly everyone is
caught. Community leaders, both traditional and modern,
government representativez and other people likely to lead
community opinion must be convinced that the proposed strategies
are legitimate and desirable. Specific messages, methads, and
communication techriques should be directed at different groups
in the community: men, women, children, elders, youth, etc.

It should emphasize problem-solving, be positive rather than
negative. The emphasis should be on what people can do to
improve the situation, on how to cvercome obstacles, on hov to
solve problems--rather than on what siiould not be done, what old
benaviors are negative, or what should be avoided. "DO" should
be the focus of discussion rather than "DON’T."

It should be flexible, constantly evaluated and readapted to
reflect the needs and interests of the community. It should
respond to the priorities, interests, opportunities, and needs
of the community as perceived by its members. These needs may
change over time. If they do, the educational activities should
change also. The process must assure regular opportunities for
feedback and review, thus keeping a check on the "pulse" of the
community. Also, the process must take into account the other,
possibly conflicting, responsibilities, needs, and commitments
of community members and adapt to them.

It should provide tangible, visible rewards for community
efforts, both short- and long-term. Initial activities should
consist of actions that produce quick results so that people see
progress. At the same time momentum for a more long-term effort
should be built. These activities will provide learning
opportunities for management and organizational skills necessary
to sustain a true control program. Initial activities should
focus on projects that the target population perceives to be
most important rather than those that the educators want.



B. HEALTH -EDUCATION METHODS

Health education consists of learning activities which help people choose to
behave in a manner that enhances their health These learning activities
provide information, promote understanding, mobilize community resources,
teach living skills, and encourage social (family and group) support for
healthy life styles. Several health education activities that can be used at
the village level with minimum cost are described below. Normally a good
health education program uses a mixture of these activities.

1. Group Discussion

Group discussions are useful for learning about community
beliefs and needs, creating understanding about new ideas, and
encouraging decisions for action. Discussions can be held with
community leaders, people attending clinics, members of local
organizations, and pupils at school,

During a discussion a health worker must be ready to learn from
community members as well as to provide them with new knowledge.
By listening to community members talk about their beliefs, the
health worker can look for similarities between local and
scientific ideas of guinea worm cause, prevention, and
treatment. Discussion can begin with what is already known and
then can move on to the scientific point of view.

Discussions are also an important part of community involvement.
During a discussion community members can air their views about
what actions against guinea worm are acceptable and affordable.
Planning for guinea worm control can grow out of such discussion
sessions.

2. Demonstrations

Demonstrations are valuable for teaching people new skills.
Filtering water to prevent guinea worm is one such skill. A
demonstration should be realistic, using local water pots and
available material for filtering.

The health worker should explain carefully each step as he or
she performs the demonstration. Community members should be
given an opportunity to repeat the demonstration and to receive
feedback and correction from those watching.

To make the demonstration more vivid, the water used in the
demonstration should be the same pond water that people in the
village actually use. After the water has been filterad, the
filter can be turned over into a small glass jar and any cyclops
caught in the fiiter can be washed into the jar with clear

vater. Everyone can then actually see the cyclops. A
magnifying glass or hand lens is heipful but is not absolutely
necessary.



Stories

A traditional way of imparting knowledge and values in many
villages is telling stories. Health workers can also find
story-telling useful in health education. By listening to a
story, community members should be able tc gain insight on which
behaviors are healthy and which are harmful.

A story should be realistic and believable. At the same time it
should not be about real people in the village, as this may
embarrass thenm. Stories should always be followed by
discussion. The story-teller should ask the listeners questions
to determine whether or not they understood the main points of
the story. Sample stories are included here in Part 3: Teaching

Materials. One story shows how two boys got guinea worm and
vhat was done for prevention. Sample questicns are also
included.

Posters

Posters can provide simple pieces of information and make heal:h
talks more interesting. Each poster should contain no more than
one picture and one idea.

Posters oun guinea worm may be available from the Ministry of
Health, but homemade posters are just as effective. Even school
children can be involved in a poster-making concest. Not only
will the posters be useful in the community, but also the
children will learn about guinea worm in the process.

Homemade posters can use the backs of old calendars or old
posters or signs. Pictures can be cut from magazines or traced
or hand drawn.

When using a poster during a talk, the student in his community
should always involve his or her community fully. He will first
ask people what they see in the poster. If a poster shows a
person collecting water firom the pond, the following discussion
questions may be asked to encourage people to learn the message
contained in the poster:

What is the women doing?

Why is she collecting water from the pond?

Is there any danger in this practice?

How could the woman make sure that the drinking water
is clean?

- 10 -



Proverbs

In all cultures proverbs remind pecple of desirable behaviors
and values. Talks and discussions should use proverbs to
emphasize important points. In western Nigeria there is a
proverb that says, "Before guinea worm becomes an ulcer, it is
oluganbe leaf we call for." Literally, this proverb means that
wvhen a problem strikes that can get out of hand, we have to
consult with elders to help us stop it, whether it is guinea
wvorm or the oluganhe plant. The oluganbe leaf is part of a
plant that often becomes unmanageable and takes over crop areas.
This proverb is similar to the English saying, "A stitch in time
saves nine." Both emphasize the need to take quick action
before a problem becomes worse.

Songs

Songs provide simple information and are a good way to help
people remember new ideas. The teacher can pick a tune that
people already know and add new words about preventing guinea
vorm. Such a song can be sung several times at the beginning

and end of health talks and meetings to help people think about
action they can take to avoid the disease.

Drama

Drama is an exciting and entertaining way to teach new ideas and
values. A story like the one on guinea worm described above can
form the basis of a drama. School children can be involved in
the drama, or a local drama group can be called in to help.

In order to ensure that the points of the drama are understood
by the audience, the health worker must lead a discussion with
the audience after the drama is over. The discussion questions
can be similar tc those used after a story, with both the actors
and the audience involved in the discussion. The actors can ask
the audience for advice on what they could do the next time to
prevent guinea worm.

Health Talks

Health talks are really group health education presentations.
These presentations should include posters, proverbs, songs,
etc. The health worker should plan to visit major community
organizations, schools, markets, and clinics to talk about
guinea worm and rally support for community actions.

- 11 -



C. VOCABULARY LIST

Abate - See Temphos.

Dracunculiasis - parasitic, vater-related disease caused by a long,
string-like female worm--the nematode Dracunculus medinensis. Larval form
infects intermediate crustacean host, cyclops, which infests drinking water
sources. Disease is seldom fatal but often debilitating. Preventable by
protecting water supplies and targeted for eradication by the World Health
Organization. Usually called guinea worm disease.

Dracunculiasis Mndinensis - nematode parasite which causes dracunculiasis.

Cyclops - water flea which acts as intermediate host for the parasite
Dracunculus medinensis in the transmission of dracunculiasis (guinea worm
disease).

Guinea Worm - commonly used name for dracunculiasis.

Incidence - The number of ney cases of a disease in a defined population over
a specific period of time.

Incubation - the period between the infection of an individual by a pathogen
and the manifestation of the disease it causes.

Larva - The immature, often vermiform feeding form that hatches from the egg
of many insects. This alters chiefly in size while passing through several
stages and is finally transformed into a pupa or chrysalis from which the
adult emerges.

Malaria - a water-related disease caused by sporozoan parasites of the genus
Plasmodium in the red blood cells. Transmitted by the bite of female
anopheline mosquitoes and characterized by attacks of chills and fever.

Onchocerciasis - parasitic, water-related disease, caused by infection by the
nematode Onchocerca. This parasite invades the skin and subcutaneous and
other tissues and produces fibrous modules. Blindness occurs after ocular
invasion. Often called river blindness.

Prevalence - The percentage of a population that is affected with a particular
disease at a given time.

River Blindness - commonly used name for onchocerciasis.

Schistosomiasis - parasitic, water-related disease, caused by infection by one
of the genus of blood flukes, Schistosoma. Intermediate invertebrate hosts
are certain snails. Specific acute stage Symptoms vary with specific
parasite, but complications are primarily related to fibrosis around eggs laid
in sensitive tissues and vital organs.

Septicemia - insvasion of the blood stream by virulent micro-organisms from a
local seat of infection.

- 12 _



Sobia - Yoruba word for dracunculiasis.
- Igbo word for dracunculiasis.
- Hausa word for dracunculiasis.

Temphos - insecticide most commenly used for periodic chemical treatment of
vater to kill cyclops. It is sold under the brand name Abate. At
concentrations of one part per million it is effective, odorless, tasteless,
colorless and harmless to fish and vegetation. Also used to control blackfly
vector of onchocerciasis.

Tetanus - an acute infectious disease, characterized by involuntary spasm of

muscleg, especially the jaw, and caused by the specific toxin of a bacillus
(Clostridium tetani) which is usually introduced through a wound.

- 13 -



Chapter 4

SAMPLE LESSON PLANS FOR A GUINEA WORM UHIT

OVERVIEW OF THE UNIT

These materials outline a unit on dracunculiasis (guinea worm disease) for use
for classroom teachers. The purpose of the unit is to improve the knowledge
and skills of secondary school students with regard to the identification,
treatment, and preveucion of the disease. The exercises described are
specifically designed to require few or no visual aids or bprinted materials
and to be easily adjusted to variable conditions of room and class size.

Goals and Objectives

° To inform students about the nature of dracunculiasis
(guinea worm), its mode of transmission, its clinical
symptoiis, and its consequences both for the individual
and for the community.

. To make the students aware of methods available for
the prevention and control of dracunculiasis, both at
the individual/family and community level.

o To make the students aware of methods for treating
persons infected with dracunculiasis.

At the end of the unit the students will be able to:

° Describe the life cycle of the guinea worm and the
cycle of transmission to humans.

© Identify the "cyclops" that carries dracunculiasis and
wvhere it is to be found.

° Describe the «clinical symptoms of dracunculiasis
infection.
. List at least one adverse economic and one adverse

social effect of dracunculiasis.

° List at least two individual/family-level methods for
preventing dracunculiasis infection.

] Describe treatment procedures and concerns for an
individual case of dracunculiasis infection.

° Describe the mechanics of tiltering water through a
cloth sieve and the rationale behind this procedure.

- 15 -



Organization of -the Unit

The unit consists of a sample lesson plan and a number of background
materials. The exercises in the lesson plan are keyed to background
materials; therefore, it is recommended that teachers read and become familiar
with the entire package before attempting to teach the unit.

The sample lesson plan is divided into four sessions each covering a specific
topic and each meant to last an hour and a half. The time allotted for the
sessions does not include breaks or lunch. Each session includes guidelines
on how to conduct the session. These guidelines cover the purposes of the
session, materials required, suggested advance reading for teachers, and
procedures.

This segmented approach was adopted because the curricula and the time
available for health education vary from state to state in Nigeria. It should
provide maximum flexibility to the teacher in integrating guinea worm
prevention and control concepts into his/her local situation.

- 16 -



PurEoses

SESSION #1: THE LIFE CYCLE AND TRANSMISSION OF GUINEA VORM

To provide students with accurate information about the
transmission of guinea worm through drinking wvater.

To provide students with an opportunity to discuss traditional
local beliefs regarding guinea worm transmission.

To provide students with an opportunity to discuss methods of
bPreventing guinea worm transmission including individual and
community behavioral change.

Materials

1.
2.
3.

4,

Handout: Story #1 The Life Cycle and Transmission of Guinea Worm

Materials presented in part 1 of discussion outline
Blackboard and Chalk

Posters (if available)

Time: 70 Minutes

Advance Reading for Teachers

Background Reference #1, page 53:

Guinea Worm Disease: Epidemiology, Control and Treatment
by R. Muller.

Procedures
footedures

1.

Introduction. Begin by introducing the topic and soliciting
responses from the students regarding their current knowledge of
guinea worm, @.g., what traditional beliefs are they familiar
wvith? Do the; know anyone who has had guinea vorm? How can one
tell vhen someone hag guinea worm? etc.

~ 17 -



4,

Lecturette. Proceed with a lecturette on the cycle and
transmission of guinez worm following the points given in Part
One of the Discussion Outline. Posters showing the transmission
cycle can be used to enhance the explanation if they are
available.

Discussion. Introduce the discussion exercise. Then read Story
#1 from the Handout to the group. Fcllow-up the story by
conducting & discussion based on the disctssion questions which
accompany Story #1.

Wrap-up. Emphasize the following points:

) Guinea worm can be transmitted only by drinking
contaminated water.

) A person’s understanding of a problem can affect
his/her behavior.

) Prevention of guinea worm is preferable to treatment.

- 18 -



DISCUSSION OUTLINE

Part One: Life Cycle and Transmission

Historically one of the oldest-recorded diseases.

Parasite infection:

Prevalence:

The female worm (Dracunculus medinensia) lives in
humans and emerges from an open sore.

Larval form from the open sore infects intermedia:e
crustacean cyclops, a water flea.

Cyclops inhabit sources of drinking water.

Common in parts of Africa and Asia.

In Africa, 19 countries, including Nigeria, are known
to be infected in a belt extending across the northern
part of the continent. Annual estimated incidence in
Africa is 3.32 million cases and the population at
risk is approximately 120 miliion.

In Nigeria, about 2 to 5 million people are infected
annually. Guinea worm disease is present in all
Nigerian states. although some are more heavily
infected than others.

Etiology and Life Cycle:

When people drink water containing the cyclops that
carry the infective third-stage larvae, gastric juices
in the stomach kill the cyclops and free the larvae.
These larvae then dig through the digestive tract and
live in the abdomen. Male and female wvorms mate at
three months and then the males die. The female
continues to grow into an adult worm and moves toward
the skin surface. The worms do not survive in people
for more than one year--they either come out through
the skin or die inside the body. Worms that die are
absorbed and usually cause no symptoms.

After an incubation or growing period of up to 12
months, the adult female worm moves to a position
under the skin of the person suffering. A painful
blister appears, usually on the lower leg or foot.

- 19 -



Transmission:

When the person puts the affected part of the body in
vater, the blister breaks and hundreds of thousands of
tiny first-stage larvae are released into the water.
The adult female worm then emerges slowly through the
sore made by the broken blister, usually taking about
four weeks. This worm is very thin but may be as long
as one meter. An individual might have up to 20 sores
and worms emerging. In women, the worms can emerge
from the breasts.

Some of the larvae in the water are eaten by the
"cyclops," or water fleas, where they live and develop

into third-stage larvae. These third-stage larvae,
living inside the water flea, pass on guinea worm
infection to people. The moving water fleas are

barely visible if water ccntaining them is held up to
a light.

Necessary conditions for transmission:

1. A body of water where the right type of cyclops
(wvater flea) can act as an intermediate host.

2. The water temperature must be between 25 and 30°
Centigrade.

3. An actively infected person to introduce the worm
larvae into the body of water.

4., The worm larvae must be ingested by the cyclops
vithin 5 days or it will die.

5. The larvae must remain in the cyclops for about 14
days to develop.

6. A person must ingest the raw, infected cyclops by
drinking contaminated water.

Guinea worm disease can only be transmitted through
drinking contaminated water; there is no alternative
infective pathway.

Thus, guinea worm disease is the only water-related

disease that can be entirely prevented by protecting
supplies of drinking water.

- 20 -



The transmission season of the disease usually occurs
during the dry season when water is scarce and sources
highly contaminated. It is affected by seasonality,
climatic conditions, local pattern of rainfall, and
the prevalence of step wells and open cisterns.

The disease has been targeted for elimination by the
Vorld Health Organization.

- 21 .
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STORY #1: THE LIFE CYCLE AND TRANSMISSION OF GUINEA WORM

Dale and Sina are best friends. Dale is from Idere and Sina is from Igbo-Ora.

Both boys are students in form two at Okedere High School.

One day in November, Sina came to school and found that Dale was absent.
After school Sina went to visit Dale to see what was the problem. He found
that Dale had been knocked down by guinea worm. The disease was hurting Dale

too much and he could not walk.

Sina said, "Dale, every vear you get this guinea worm, but I do not. Why is
this so?" Dale answered, "Our teacher says that drinking dirty water causes
guinea worm. You know that Igbo-Ora has tap water, but here in Idere we fetch

our water from ponds."

Sina said, "I do not believe you. My grandmother says that guinea wvorm is in
the blood and will come out any time it wants to if blood becomes weak. I do

not get guinea worm because my family has strong blood."

While the boys were arguing about the cause of guinea worm, Dale’s mother
entered the room and asked the boys to take food. Since Sina was hot and
tired from work on the school farm and sports, he ate plenty of food and drank

plenty of water.

After finishing the food, Sina looked up and saw that the sun was setting. He
said, "I better reach home before dark." Afrter thanking Dale and his mother

for the hospitality, Sina started on his way back to Igbo-Ora.

Finally Dale recovered from the guinea wcrm after some weeks. Sina was glad
to see has friend back in school. They started playing and talking and forgot
all about the guinea worm. Both boys did well in school that year and passed

on to form three.
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In September Dale and Sina returned to school. November came around again,
but this year it was Dale who found that Sina was absent from school. Dale
vent to Ighbo-Ora right after school and found Sina on his sickbed complaining

of guinea worm.

Sina was worried. He asked, "Why do I have guinea worm? I never had it
before. You said that if I drank clean water I would not get the disease. I

only drink tap water in Igbo-Ora."

Then Dale reminded Sina that last year in Idere Sina had drunk water at Dale’s
house. Dale said, "Remember that our teacher says that guinea worm takes a

year to grow. The water you drank in Idere last year gave you guinea worm."

Dale explained more. "After you left our house that day last year, my mother
asked me what we were arguing about. I explained that when a person with
guinea worm puts his leg in water, the worm lays eggs in the water. Then when

another person drinks the water, he also drinks the guinea worm eggs.

"From that day on, my mother started filtering our drinking water through a
clean cloth. This year no one in our family has guinea worm. Now my father
and his brothers are planning to dig a well for our compound so no one will

get guinea worm again."

Sina praised the efforts of Dale'’s family and promised that from that day

onvard he would always take his drinking water from a clean source.

Discussion Questions:
1. Why did Dale and Sina get guinea worm?
2. How does guinea worm spread?
3. What happens to someone who has guinea worm?
4. How did Dale’s family prevent guinea worm the next year?

5. What are some of the different vays we can make sure our
drinking vater is safe from guinea worm disease?
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SESSION #2: PREVENTION OF GUINEA WORM

Purposes

1. To enable students to identify safe drinking water sources.

2. To erable students to identify methods for purifying
contaminated water.

3. To enable students to identify methods to prevent the
contamination (or recontamination) of drinking water supplies.

4, To demonstrate the necessity and effectiveness of community
action in providing safe water supplies.
Materials

Handout: Story #2 Prevention of Guinea Worm

Time: 75 Minutes.

Advance Reading for Teachers

Background Reference #2, page 57:

The Problem and Control of 9racunculiasis (Guinea Worm Disease) in
Nigeria: The Operational Aspects by L. D. Edungbola.

Background Reference #4, page 7/3:

Impact of Guinea Worm Disease on Children in Nigeria by V. A.
Ilegbodu et al.

Background Reference #5, page 75:

Using Teachers as Change Agents in the Control of Tropical
Diseases--an Extra-curricular Approach by H. E. Ekeh and J. D.
Adeniyi.
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Procedures

1.

Introduction. Introduce the topic by reviewing the main points
of the previous segment on the life cycle and transmission of
guinea worm.

Discussion. Proceed by introducing the discussion exercise. Read
Story #2 from the Handout. Following the story, conduct a
discussion based on the first set of discussion questions, which
accompany Story #2.

Lecturette. Review methods to insure that drinking water
supplies do not contain guinea worm larvae and methods to
prevent contamination (or recontamination) of clean drinking

vater supplies. A summary of methods accompanies Story #2 in
the handout. Also, Part Three of Discussion Outline may be
used.

Discussion. Conduct second large group discussion based on the
second set of discussion questions which accompany Story #2.

Wrap-Up. Summarize the lecturette by emphasizing the need for

health education and community action to provide safe water
supplies.
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DISCUSSION OUTLINE

Part Two: Prevention

Prevention--Individual/Family Level:

) Sterilizing contaminated water by
- filtering with cloth and/or special filters,
- filtering through sand and charcoal,
- sterilizing with solar heat, or
- boiliny.

° Selecting non-contaminated water for drinking by
- determining which sources are "safe" and

- devising ways to avoid drinking contaminated water
vhen away from home.

Prevention--Community Level:

° Becoming aware of the relationship of water to guinea
vorm.

° Learning about the causes or transmission of the
disease.

° Avoiding contamination of water sources by

- building platforms or creating places for
vater-users to stand so that they don’t have to
put their infected limbs in the water,

- counseling guinea worm patients to avoid
submerging their wounds,

- preventing children from playing or bathing ia
drinking-vater sources, and

- controlling cyclops populations.

- 29 _



° Making sure that contaminated water sources are not
used for drinking water by

- regulating the use of contaminated sources,

- constructing/creating alternate, non-contaminated
sources, and

- teachirg community members how to practice

personal prevention (filtering, boiling or
sterilizing contaminated water).
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STORY #2: PREVENTION OF GUINEA WORM

The people of Ajegunle village enjoy their life most of the time. They grow
cocoa, cassava, yams, maize, and fruits. The money they make from selling
these crops has been used in many ways to improve their lives. Most houses
have iron sheet roofs. Several farmers have bought motorcycles. Most people

have radios.

The people of Ajegunle enjoy life EXCEPT in the DRY SEASON. Every year by
January or February their stream goes dry. The women dig deeper, but only
small amounts of water seep slowly out. If a woman or child goes tu collect

water in the morning, she may not return home before late in the evening.

Life is uncomfortable during the dry seasor. People cannot take their bath or
vash clothes because water is scarce. Diseases like guinea worm and diarrhea
spread because of the dirty pond water. Small onion farms grown by the women
dry up because there is no water. Children miss school because it takes too

long to collect water.

Vasinmi village is about five miles from Ajegunle. Farmers in Wasinmi grow
cocoa, yams, fruits, and other crops--just like the farmers in Ajegunle. In
WVasinmi they use the profit from their crops to enjoy life also. And the dry

season in Wasinmi used to be troublesome too.

One day three years ago, the Baale of Wasinmi heard a health worker talk about
improving community water supply. The Baale returned home and called his
people together to discuss the idea. He said, "Every year in the dry season
we suffer. Our women waste time searching for water. We cannot take our bath
or wash clothes regularly. Ve get so many diseases like guinea worm and

diarrhea. What can we do to help ourselves?"
Some people suggested that the village dig a proper well. Everyone liked the

idea and promised to contribute money and labor. The Baale then contacted the

heaith worker for help. The health worker came and helped the people find a
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good site for the well. He also instructed them on how to build it properly.
With the cooperation of all villagers, the well was dug. Today, life in
Wasinmi is enjoyable all year long. They can have their bath and wash clothes

vhenever they wish. They no longer suffer from guinea worm.

Discussion Questions I
1. VWhat problems do the people of Ajegunle have in the dry season?
2. Why do people in Ajegunle continue to suffer so much?
3. Vhat could people in Ajegunle do to solve their problem?

4. If you were a member of Ajegunle village, how would you help
your people?

Review of Methods of Prevention

1. The best way to prevent guinea worm is to drink clean vater that
contains NO guinea worm eggs.

a. Dig a sanitary well or borehole--give details, show
pictures (where appropriate also discuss the action to
take on a community basis with the Water Corporation).

b. Make a tank (above or below ground) to collect and
store water during the rainy season--show pictures of
how to make a tank and collect rainwater off the roof.

c. Filter pond water through a clean cloth to remove
guinea worm eggs--demonstrate this wich cloth,
buckets, and water.

d. Boil pond water to kill guinea worm eggs.

e. Put bleaching powder or other chemicals in water to
ki1ll guinea worm eggs (and the cyclops which eat these
eggs)--explain dangers and inconveniences of this
method and the fact that nev eggs and cyclops may come
back.

2. Arothar general way to prevent guinea worm is to make sure
guinea vorm eggs never enter water in the first place.

a. Do not allow people with guinea worm sores to go near
the pond at all. Send other people to fetch water.

b. Build a small wall or stone steps at the pond so that
people do not have to enter the water when they fetch
it--show diagram.



c. Discuss how villagers can be vigilant and keep guinea
worm sufferers away from ponds.

Discussion Questions II

1.

Under existing circumstances in our town or village, what are
the best and easiest ways to prevent guinea worm?

When we go home after this lesson, how will we start to solve
the problem?

Hov can we educate our people about this problem?

Remember that people have already drunk some guinea worm eggs
this year. These worms will come out during next dry season.
It will therefore take two years to see results from our
efforts. But unless we act now, the problem will continue and
may become wvorse.
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SESSION #3: EXERCISE GN WATER FILTRATION

Purgoses

1. To demonstrate that there are small organisms in the water that
can swvallow guinea worm larvae.

2. To provide an opportunity for each student to demonstrate and
explain the procedure of water filtration to a group.
Materials
For each table: Contaminated water, bucket, cup, cloth sieve (100

mesh/~m monofilament nylon gauze), magnifying glass, poster showing
cycle of transmission.

Time: 45-75 Minutes (depending on the number of students)

Procedures

1. Introduction. Divide class into small groups of six to eight
students. Begin by asking the group if they are familiar with
any filtering methods ' -ed by members of the community. Remind
them how impurities are filtered from palm wine. Are there
other similar filtering methods? Clarify with the whole group
the purposes of the exercise and the sequence of events.

2. Demonstration. Proceed by demonstrating the water filtration
process for the large group. Refer to the poster (if available)
showing the transmission cycle and point out how filtering
interrupts the cycle by preventing the ingestion of the
intermediate host (cyclops). Discuss how a sieve can be
constructed from local materials, specifying the type of cloth
that is necessary (i.e., the weave must be fine enough to trap
cyclops but open enough not to clog with sediment). Evplain the
difference between the "clean side" of the sieve and the "dirty
side". Show how to clean the sieve after it has been used and
hov to dispose of contaminated water. If a magnifying glass is
available, use it to show the students at one table the small
organisms that were filtered from the water sample.
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Group Work. After the demonstration, ask each student to repeat
the procedure and explain it to the other students in the group.

Wrap-Up. After each student has had an opportunity to try the
filtering method, spend a few minutes soliciting reactions from
the students regarding their experience. Make the point that
this low-cost, low-tech strategy enables any family to protect

its drinking water supply. Encourage the students te share
their experiences with family members.
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SESSION #4: GUINEA WORM IDENTIFICATION AND TREATMENT

Purposes

1. To enable students to identify the signs and symptoms of guinea
wvorm among themselves and their family members.

2. To provide students with accurate information about the
treatment for guiiea wori, wilh an emphasis on cleanliness,
prevention of secondary infection, prevention of tetanus, and
referral to appropriate medical care providers.

Materials
Handout: Story #3 Guinea Worm Identification and Treatment

Time: 70 Minutes

Advance R

eading for Teachers:

Backgroun

Gui

d Reference #1, page 53:

nea Worm Disease: Epidemiologyv, Control, and Treatment

by

Procedure

1.

R. Muller.

S

Introduction. Introduce the topic by pointing out that even
though prevention 1is better than treatment, it is still
important to be able to recognize the signs and symptoms of
guinea worm and to treat it. The two main objectives of
treatment are to prevent further complications, such as tetanus
and secondary bacterial infection, and to keep the person with
guinea worm as comfortable as possible so that he can carry out
necessary functions.

Lecturette. Proceed with a lecturette on the clinical symptoms
of guinea worm, its medical complications, and obstacles to
treatment. Follow Part Two of the Discussion Outline.

Discussion. Introduce the discussion exercise by soliciting
ansvers from the group about some of the vays people in their
villages/towns treat guinea worm. Include questions on how
effective they think these treatments are.
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Read Story #3. Following the story conduct a large group
discussion based on the discussion questions which accompany the
story.

Wrap-Up. The discussion exercise can be summarized by reviewving
individual treatment for guinea worm, following the main points
in the Discussion Outline. Emphasize the need for proper care
of guinea worm sores to prevent tetanus and other infections.
Encourage all who are able to seek medical attention, especially
tetanus immunization. Conclude by pointing out that even though
some drugs given at medical centers can reduce swelling and
pain, there is no cure for guinea worm, and therefore prevention
is the best and most reliable course of action.
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DISCUSSION OUTLINE

Part Four: Symptoms and Treatment

Clinical Symptoms:

Complications:

No signs or symptoms until the female worm matures and
is ready to emerge.

localized swelling at the spot where the worm will
emerge. The worm can emerge anywhere, but in most
cases (»90%) it emerges on legs or feet,

The swelling 1is accompanied by intense burning or
itching (people report feeling the worms crawl under
their skin), and a blister develops in ocne to two
days. Several days later, the blister ruptures and
becomes a superficial ulcer.

The tissues near the emergent =site become swollen,
red, and tender.

The main symptom is fatigue and the incapacity to
move. Other symptoms result because an infected
person cannot care for himself, i.e., go to relieve
himself at a safe distance, wash, etc.

Secondary infections are coimmon. These can lead to
severe tetanus infections.

Infected joints can become tfused resulting in
arthritic conditions which often cripple.

Social/Econemic Effects:

The disease most heavily offects adults between the
ages of 15 and 45, although significant rates of
infection occur in children 5 to 15 years old. Thus,
the disease affects the productive portion of the
population and school-aged children.

Rural populations often dependent on subsistence
agriculture are most likely to get the disease.
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Peak transmission otten coincides with planting or
harvesting, resulting in significant losses of
agricultural productivity and, consequently, nutri-
tionral and income deficits for affected families.

Mothers can become unable to care adequately for their
children. -

Psychological stress can be considerable.

High rates of absenteeism from school.

Obstacles to Treatment:

There are no routine diagnostic tests to detect the
presence of the parasite prior to emergence.

Thers are no drugs that have proved effective in
killing the adult worm prior to emergence.

Humans do not develop immunity and can be repeatedly
infected year after year.

A person can be infected by multiple guinea worms at
the same time.

One year elapses between the time of infection and the
emergece of the worm. People do not remember their
actions that far back; therefore, it is difficult to
establish cause and effe-t.

Treatment--Individual/Family Level:

Cleaning the wound, preventing infection, covering the
wound.

Preventing tetanus.
fRemoving the worm. .
Lessening physical discomfort.

Avoiding further contamination of the water source by
forbidding those infected from entering ponds.

Treatment-Commanity Level:

Idertifying people with guinea worm.

Contacting medical professionals for treatment (and
getting sick people to them).
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Community collaborating to build a drinking-water
source.

Teaching the population home care of guinea worm
(covering the wound, preventing infection, getting a
tetanus shot).

Use of chemical called Abate to treat the pond water,
When used aft the right time and right proportions,
this chemical can kill the cyclops.

Helping those who have guinea worm to manage their
basic economic activities.
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STORY #3: GUINEA WORM IDENTIFICATION AND TREATMENT

People in Owode suffer from guinea worm each year. They use many different
medicines to treat the disease, but no one has found a medicine that will cure

guinea worm.

Runmi was a form-four student at Owode High School. One day she noticed a
swelling on har foot. 1In a few days this swelling became a guinea worm sore.
First Runmi tried rubbing the sore with palm o0il. This made the area softer,
but did not relieve the pain. Runmi’s father suggested that she mix some owo

imi with the palm oil, Runmi did this for some days, but saw no improvement.

Next Runmi’s mother suggested mixing tomatc leaves with palm oil. Runmi tried
this medicine, but it did not iielp either; Runmi’s senior brother said she
should mix soot frow the ratters with the palm oil. Runmi collected the

medicine for some days but she still saw no improvement.

Runmi’s best friend Ronke said, "My uncle is a traditional healer. When we
have guinea worm he mixes bhurned dog bone which has been ground with shea
butter." Even this medicine did no: help Runmi. All the while her foot
continued to swell and to give her much pain. Now her foot was so swollen
that she could not even wear her sandals. Runmi had to walk to school and
market with bare feet. Much dirt got mixed with the palm o0il on her foot and

entered the guinea worm sore.

One morning Runmi was feeling uncomiortable. She could not swallow. Her
mouth could not open easily. Her arms, neck, and legs felt very stiff. She

could not go out that day.
By the next day Runmi began tu have convulsions. Her family was so upset.

The health worker said she had tetanus. They rushed her to the hospital,.

Runmi almost died, but the Jdoctors finally saved her life.
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Some days later. Ronke noticed that she also had a guinea worm sore on her
foot. She remembered all the trouble her friend Runmi had. So Ronke decided

to go to the dispensary right away.

The disvenser gave Ronke some drugs to reduce the pain and swelling in her
foot. e gave Ronke an immunization agrinst tetanus. Then he showed Ronke
how to dress the sore so that dirt could not enter. The dispenser reminded
Ronke to wear her shoes, clean and dress the sore each jay, take her medicine,

and never step into pond water with a guinea worm sore.

Ronke thanked the dispenser and followed all his instructions. Truly the
guinea worm took some time to remove, but all the while Ronke did not suffer

too much like her friend Runmi.

DISCUSSION QUESTIONS:

1. What happened to Runmi when she did not take good care of her
guinea worm sore?

2. Vhy did Ruumi get tetanus?

3. Vhy did Ronke go to the dispensary?

4. What treatment did the dispenser give Ronke? Why?
5. How was Ronke supposed to take care of herself?

6. Why did the dispenser tell Ronke not to put her guinea worm sore
into the pond?

- b4 -



BIBLIOGRAPHIC REFERENCES

- 45 -



BIBLIOGRAPHIC REFERENCES

The following references are provided for those interested in further reading
in this area:

Abolarin, M. 0. 1981. Guinea worm infection in a Nigerian village. J. Trop.
Geogr. Med. 33:83-88.

Akpovi, S. U., D. C. Johnson, and W. R. Brieger. 1981. Guinea Worm control:
Testing the efficacy of health education in primary care. Int. J. Hlth.
Educ. 24:229-237.

Ansari, M. A. K., and M. A. Chaudhary. 1969. Dracontiasis--A Prohlem of West
Pakistan. Pak. J. Hlth. 19:1-16.

Anonymous. 1981, War cn guinea worm. Africa (November):99-101.

Belcher, D. W. 1981. Dracunculiasis. Pp. 1623-1627 in International
Textbook of Medicine, vol. 2, A. I. Braude, ed. W. B. Saunders,
Philadelphia, Pennsylvania, USA.

Belcher, D. W., F. V. Wurapa, and I. M. Lourie. 1975. Guinea Worm in
southern Ghana: Its epidemiology and impact on agricultural
productivity. Am. J. Trop. Med. Hyg. 24(2):243-249.

Belcher, D. W., F. K. Wurapa, and W. B. Ward. 1975. Failure of thiabendazole
and metronidazole in the treatment and suppression of guinea worm
diseases. Am. J. Trop. Med. Hyg. 24:444,

Bourne, P. 1982. Global eradication of guinea worm. J. R. Soc. Med. 75:1-3.

Bugri, S. 2. 1981. Guinea worm: An indicator of the quality and quantity of
rural water supply in northern Ghana. Dissertation presented at London
School of Hygiene and Tropical Medicine, London, England.

Castiglioni, A. 1947. A History of Medicine, 2nd. ed. Alfred A. Kneopf, New
York, New York, USA.

Centers for Disease Control. 198la. Guinea Worm (Dracunculiasis). Centers
for Disease Control, Atlanta, Georgia, USA. January 1981.

Centers for Disease Control. 1981b. Guinea Worm (Dracunculiasis) and the
International Water Supply and Sanitation Decade. MMWR 30(16):194-195.

Centers for Disease Control. 1981c. Program to eradicate dracunculiasis--
India. MMWR 30(Nov. 13):549.

Dunn, F. L. 1979. Behavioral aspects of the control of parasitic diseases.
Bull, W.H.0. 57(4):494-512.

- 47 -



Faust, E. C. 1970. Dracunculus medinesis. Clinical Parasitology, 8th ed.
Les & Febiger, Philadelphia, Pennsylvania, USA.

Fedchenko, A. F. 1971. Concerning the structure and reproduction of the
guinea worm (Filaria medinensis L.). Am. J. Trop. Med. Hyg. 20:511-523.

Gooneratne, B. W. M. 1969. An additional historical note on the transmission
of Drancunculus medinensis. Trans. E. Soc. Trop. Med. Hyg. 63:546.

Herskovits, Melville J. 1938. Dahomey: An Ancient Vest African Kingdom,
vol. 1. J. J. Augustin, New York, New York, USA.

Hopkins, D. R., and W. H. Foege. 1981. Guinea worm disease. Science
212:495,
Hudson, A. E. A. 1951. Dracontiasis or guinea worm disease. P. 927 in

Clinical Tropical Mecdicine, R. B. H. Gradwohl, L. B. Soto, and 0.
Felsenfeld, eds. C. V. Mosby Co., St. Louis, Missouri, USA.

Johnson, S., and V. Joshi. 1982. Dracontiasis in Western Rajasthan, Irdia.
Trans. R. Soc. Trop. Med. Hyg. 76:36-40.

Kale, 0. 0. 1977. Clinical evaluation of drugs for dracontiasis. Tropical
Doctor 7:15-16.

Kale, 0. 0. 1977. The clinico-epidemiologic profile of guinea worm in the
Ibadan District of Nigeria. Am. J. Trop. Med. Hyg. 26(2):208-214.

Kale, 0. 0. 1982. A survey of the trend in the incidence of guinea worm
infection in Western Nigeria after periodic treatment of infected
persons. Bull. W.H.0. 60:951-957,

Litvinov, S. K., and A. Y Lysenko. 1982. Dracunculiasis: (I). History of
the discovery of the intermediate host and the eradication of foci of
invasion in the USSR. Paper prepared for (but not presented at) the
Workshop on Opportunities for Control of Dracunculiasis, National
Research Council, Washington, D.C., June 16-19, 1982.

Lyons, G. R. L. 1972. Guineaworm infection in the Wa District of
north-western Ghana. Bull. W.H.0. 47:601-610.

Lyons, G. R. L. 1973. The control of guinea worm with Abate: A trial in a
_ village in north-west Ghana. Bull. W.H.0. 49:215-216.

Mathur, P. P. S., S. R. Dharker, S. Hiran, and V. Sardana. 1982. Lumbar
extradural compression by guinea worm infestation. Surg. Neurol.
17:127-19.

McJunkin, F. Eugene. 1982. Water and Human Health, 1st ed. U.S. Agency for
International Development, Washington, D.C.

Muller, R. 1971. Dracunculus and dracunculiasis. Adv. Parasitol. 9:73-151.

- 48 -



Muller, R. 1979. Guinea worm disease: Epidemiology, control, and treatment.
Bull. W.H.0. 57:683-689.

National Institute of Communicable Diseases. 1982. Operational Manual on
Guinea Worm Eradication Programme in India. National Institute of
Communicable Diseases, Division of Helminthology, 22-Sham Nath Marg,
Delhi-110054, India.

Nwosu, A. B. C., E. 0. Ifezulike; and A. 0. Anya. 1982. Endemic dracontiasis
in Anambra State of Nigeria: Geographical distribution, clinical
features, epidemiology, and socio-economic impact of the disease. Ann.
Trop. Med. Parasitol. 76:187-200.

Onabamiro, S.D. 1954. The diurnal migration of cyclops infected with the
larvae of Dracunculus medinensis (Linnaeus), with some observations on
the development of the larval worms. W. Afr. Med. J. 3:189-194,

Organization Centrale Contre 1les Grandes Endemies. 1980. Information
Bulletin: Special--Dracunculose 8(6S), September-October.

Prod‘hon, J., and M. Desfontaine. 1982. Epidemic-geongraphic data on
dracunculosis in French-speaking West Africa. Paper presented at
Workshop on Opportunities for Control of Dracunculiasis, National
Research Council, Washington, D.C., June 16-19, 1982.

Rao, C.K., R. C. Paul, M. I. D. Sharma, and Sharad Kumar. 1981. Guinea worm
disease in India: Current status and strategy of its eradication. J.
Common Dis. (Delhi) 13:1-7.

Reddy, C. R. R. M., I. L. Narasiah, and G. Parvathi. 1969. Epidemiological
studies on guinea worm infection. Bull. W.H.0. 40:521-529.

Sahba, G. H., F. Arfas, A. Fardin, and A. Ardalan. 1973, Studies on
dracontiasis in Iran. Am. J. Trop. Med. Hyg. 22:343-347.

United Nations Development Programme. 1982. Prevention of Guinea Worm
disease adopted as major target for Decade. United Nations, New York,
New York, USA. May 1982.

Ward, W. B. 1982. The impact of dracunculiasis on the household: The
challenge of measurement. Paper presented at Workshop on Opportunities
for Control of Draconculiasis, National Research Council, Washington,

~D.C., June 16-19, 1982.

White, Gilbert F., D. Bradley, and A. White. 1972. Drawers of Water:
Domestic Water Use in East Africa. University of Chicago Press, Chicago,
Illinois, USA.

World Health Organization. 1982. Dracunculiasis surveillance. Wkly. Epidem.
Rec. 57(9):65-67.

World Health Organiztion. 1983. Dracunculiasis surveillance. Wkly. Epidem.
Rec. 58(4):21-23.

- 49 -



#1:

#2:

#3:

#4:

#5:

#6:

$7:

#8:

BACKGROUND REFERENCE MATERIALS

Guinea Worm Disease: Epidemiology, Control, and Treatment ........

by R. Muller

The Problem and Control of Dracunculiasis (Guinea Worm Disease)

in Nigeria: The Operational Aspects .......ciiiiireineennccannnnnn

by L. D. Edungbola.

Primary Schools: Making the Teaching Relevant to Local Health

Lt

Impact of Guinea Worm Disease on Children in Nigeria .............

by V. A. Ilegbodu, Ola“:le 0. Kale, Robert A. Wise, Bobbe L.
Christensen, James H. 5teele, Jr., and Leslie A. Chambers

Using Teachers as Change Agents in the Control of Tropical

Diseases: An Extra-Curricular Approach ........c.ciiiiivinscnnass

by Joshua D. Adenyi

Targeting School Children for Tropical Diseases Control:

Preliminary Findings from a Socio-Behavioral Research in Nigeria .

by H.E. Ekeh and J.D. Adenyi

Dracunculiasis in Africa in 1986: Its Geographic Extent,
Incidence, and At-Risk Population ........ ... i iiirenvnnnns
by Susan J. Watts

The Distribution and Ecology of Guinea Worm Disease in

Nigeria, with Special Reference to Kwara State ...... teeveeaens o

by Susan J. Watts and L.D. Edungbola

- 51 -

57

65
73

75

81

85

89



_Eg_

Onliran of By Wodd Noskt Orgumommon, 17 13) o4)409 (1975)

Guinea worm disease : epidemiology, control,
and treatment* R. MuLLen

Guinca worm infec.ion Is one of the most rwily prevented perasisic diseaser, bus
i is neveriheless 8 cummon cause of duabiliry in rural arcas of Africe, souih-west
Atia, and India Infecrion occurs when éninking waier i infesied wih wnfecred
yclops, & micrucnusiscren. Worms up 10 70-80 om in lengih develop in the
Subcutentows disues of ihe [eet or legs ond larvee arv liberated 10 renew the cycle
when an infecied individual sseps o @ well or Fo~d from which oihens draw
dnnking water. Infection it markedly seasonel becouse of (a) the safluence of ihe
climate on thr types of watcr source used end ) the Jerelopmental cypcle of ine
porasuse. The discbility may be economcally wery impurient «f the penod of
infection comncides wiuh busy periods in the egriculiural yeur. Sieving wetrr shrough
8 cloth u sufficient 10 remove the Cyclops, bur oa o public healih scale improved
waicr supplies are required for consrol. Ornce the cycle of resnfection can be broken
in sny dumct the Jiscase disappears. Chemucel tresimens of water bodies with
semephos u slio sn cffective and safe way of eontrolling 1ranimusion. Trcaiment
consuws of rolling cut rach emerging worss onio 8 smallstick, 8 fcw cennmeires coch
day. and cersin devgs reduce the pein and peuritis snd enable the worm 10 be
removed more quichly.

Infection with guinea worm (Dracunculus medinensis) is 3 common and neglected
Qusc of disabulity in rural areas of Afnica. south-west Asa, and India, where the people
tely on ponds or welils for their drinking water. Treatment is nct very satnfactory and
better methuds are required but the most urgent need is for well conducted conirol
schemes aimed 31 maki g the drinking water sale.

Guinea worm diseasc, dracontiasis, has been known since antiquity and the current
pontion i well illustrated by twn quolations from recent fepurts un studics in Ghana.
Regarding trestment, one worker stated “Although all the willages were within 32 km of
3 hospital none of the paticnis had sought, or been taken for, medical treatment.™ andin
conncxion with the epidemiology and control of the infection another group of wnrkery

rzported that ~“ Guinea worm disease is the major prevertable cause of agricultural work -

kots in the Danfa Project areas. Few other diteases coincide with major agnicultural
activities, and even year-round malana causes little prolonged disabiiity in relatively
immune adults. {n spite of its prevatence and the sulfering it causes, guinea warm 1s vne
of the most easily prevented parasitic diseases.”®

In the simplest course of the discase a mature female worm (about 7080 cm tong)
Bes subcutaneously in the tissues. usuaily of the feet or legs. provoking the formativn of a
small burming blister at its ontenor end This bursts and about $ cm of worm is extruded
from the resulting ulcer, particularly isllowing immersion in water. After about 4 weeks,
once the complcte worm has becn eliminated, the ulcer heals 7apidly. However,
dracontiasis €an be an incapacitating disease because of the tissue reactions the parasites

'A'man—-ﬁhmﬂwunnh—“d‘lﬁ-ﬁ-
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may provoke. Cellulitis is particularly severe when worms are damaged in the tissues,
espeanally when this occurs siound the j0iny, and shicesses and chrotac ulcerztion. ean
penist for months when there are many worms present, sometime, leading to permanent
disability from fibrous ankylosis of joints or contractures of tendons. Sccondary infection
slong the track of the worms i the connective tissues is &ls0 very common. It is an
unusual parasite in that the. same person muy be reinfecied year afier year without
developing any immunity to jeinfection,

Guinea worm disease is primanily s discase of poverty, alflicting communities living in
remote rural areas without adequate water supplhies ; it is particulatly wides,real in Indis
and West Afnca, but there are also fod in Iran, Pakistan, and other countrc:. in south-
wesl Asia, and in north-cast Alnca.

EPIDEMIOLOGY

The prevalence of dracontiesis shows marked variation with the scasen and this is
closely bound up with the mode of iransmission and with the extraordinary life style of
the causative organism, the nematode Dracunculus medinensis. An important factor that
reinforces the seasonal nature of infection i that the female worms in the human body
take approzimately one year to mature ard release larvae into water to initiate the
{ollowing year's infection. The larvae require a period of developmen: of about 2
fortmight 1n a freshwater microcrustacean, Cyclops. before the disease can B¢ trznsmitted
to a new host thiough the ingestion of infected Cyelaps in drinking water. Suitatle
condions for infection occur only where water for drinking is taken Irom stationarny
bodics of surface water such as ponds. large open wells with steps leading down to the
watcr 33 found particularly in India, or the type of covered rain-lilled aisterns that
provide the only source of drinking water in rural arezs of southern Iran. Inlection is not
associated with runming water or with draw-wells with 3 arcumlerence of less than
3 metres Infection is also limited 1o tropical 2nd subtropical regions because the lanvae
develup best between 25 and 30°C and will oot develop at all below 19°C.

Elfcct of water soarce ca tramsmiszion patiers
Ponils

Nawral or aruficial ponds are used as sources of dninking water in the Sahel and
Guinca savanna areas of Africa and in the Sind desert area of Pakistan and thus provide
foci of transmission. In semi-and, wei- and dry-climatz areas with an avcrage rainfall of
less than 65 em concentrated iniv 3—4 months of the year (e.g.. Chad, northern Ghana,
Mauntanis. Niger. northern Nigeria, Sencgal. Sind Province ef Pakistan, Sudan. Uganda.
in the north vf the United Republic of Cameroon, and in Upper Volta), water is nbiained
{rom sale bore-wells for most of the year when the ponds are dry, and the maximum
incidence of inlection occurs during and alier the end of the rainy scason, particularly
when water levels become low in the ponds. Under these conditions infection is
markedly scasonal. patent guines worm discase being confined (o less than
3 months of the ycar with 3 pcak during the harvesting season at the end of the rains.

In humid-climstc savanna areas of Afnca that have tn snnual rainfall of more than
150 cm. as in Benin, southern Ghana, Ivery Coast, southern Nigeniz. and Togo. ponds
contain water all the year and infection may be apparent in man for up 1o 8 months of the
year. However, most cases of dracontiasis occur in the latter half of the dry season,
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extending to the main planting time after the early rains. There are very few cases in the
funy season beer e there is 50 much surface water,

Wells

In villages in endemic sreas where draw-wells provide the only source of water,
‘ransmission of guinea wora is nog commonly found. Conditions sre not suitablz for the
breeding of Cyclops,and in a weltconstrucied well there is 8 surTounding parapet which
prevents iarvae from reaching the water,

Step-wells, however, which provide the main source of drinking water in many rural
areas of India, are ideally suited for Dracunculus transmission. These wells are usually »
few mctres in diameter, providing ideal conditions for Cyclops beceding, and the steps
lkeading down 1o the watcer resclt in aliccted limbs being immersed when the person dips
8 water container into the well. In these areas the transmission pattern is similar to that
found in the humid areas of West Africa. Little or ao disease is found during the
monsoon season when the water kevel i high, and peak transmission occurs towards the
end of the dry sea<on belore 1he main rains in June oc July.

Cuterns

Large covered cisterns (known &3 “birkehs”) filled with rainwater provide the only
source of drinking wates in the semi-desent aress of scuthern Iran. The water in the
esterns rarely dnes up completely but Jisease occurs principally when they are half full,
and cezses lor the 2 months belore the raing. Again there is little transmussion during the
rainy season when the aisterns are [uii.

ECONC MIC EFFECTS OF THE DISEASE

Dracontiasis is very rarely a killing discase and inlection is usually {ollowed by
ipontancous recovery even in the absence of any treatmeni. However. it does cause a
degree of disability from the painful ulcer. and abscesscs, which uzually occur on the feet
and lzgs. and which can last over a pericd of severa) months if there is infection with more
than one wormn.

It is dillicult 0 determine the economic elfects of disability among com.munities of
sell-employed (armers, but the scasonal nature of crop production means that its elfect
oa agricultural uuipul may be cumiderable.

In southern Ghana, 21 men incapacitated by guines worm dizesse were inferviewed
in order to determine the effects un the whole household of infection in the male farmer.
The average period of complete disability in untrested patients was about 1S weeks. but
the peak infection rate coincided with the Planting or harvesting periuds, 75~80% of
aops being produced in this area between June and September. A similar situation
probabdly obtains in all endemic areas of West Alrica, and in south-wesiern Nigeria up 1o
one-quarter of the working population aged from 1S 10 40 years may be in~apacitated for
at Jeast 10 wezeks in each year.” Aoprotimately 0.5% of sulfercrs become permanently
disabled.

‘Burms. O W v M—p-ddm-&--ihm'.u;ll)-:dunu
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PROSPECTS FOR CONTROL

While the concept of the global eradication of a parasitic disease has rather fallen into
disrepute, dracontiasi should be one of the casiest diseases to prevent. This is because
the penod of infecuvity is only » matier of weeks, human infection has to be contracted
each year, there is no important animal reservoir, and transmission is limited to small,
eanly delined foci. Once tramsmission is interrupted in an area for 8 single scason,
infcction ceates entirely unless it is reintroduced from outside. Even without any specific
conirol measures the inlection sppears 1o be rather unstable and in many arcas it
disappears and reappears in local communitics over the courte ol a few yean, depending
on (actors such a3 changes in climatic conditions, on the one hand, or on migrauon of
infected individuals, on the other. For example, inlection vanizthed completely from the
Sind descrt area of Pakistan in the carly 19303, foliowing a severe drought when the
ponds never lilled, and the region remained discasc free until infected people moved inwo
the ares following parution in 1947.

For individual protcction, even a measure as simple a3 sieving drinking water through
a cloth will ilier out any infected Cyclops. Unfonunatcly, the necessity (or such measures
is not usuaily appreciated and for community control 1here are two possible lines of
approach. {c) improvement of the water supply, or (b) water treatment.

Improvement of water suppiles

When piped water is provided. guinee worm discase vanishes. pethaps not quile
overnight. but ceriainly in 3 couple of years. Bore-wells and tube-wells can also provide 3
constant supply of pure water where their construction is technically feanible. The water
i3 not hable to the contamination that £an occur in draw-wells when full and. if used with
an clcvatcd tank, can provide the convenience of water on tap. Improved water supplies
have benelus far greater than the control of guinea worm inlection and help to reduce
nther waice horne diseases such as cholera, typhoid fever, gasttoenteniis, hepatitis. and
poliomyelitis.

However. much can be donz to interrupt transmission even in the absence of more
sophusticated methods of water supply. A notable example was the elimination of the
dinedse lrom Samarkand and Tashkent over 40 vears apo by the {illing in of stcp-wells or
their replacement by draw-wells. Similar conversinns of tep-wells have been carned vut
sporadically in villages in India, and have lowered 1he prevalence of discase locally in
sreas of Andhra Pradesh and Rajesthan,

Chenmical coatrol

Control ol dracontiasis by treatment of water sources has been sdvocated many times
in the past but very lew practical control schemes have been attempted. .

Recenily, organcphoiphorous compounds “avz been widely wsed for the control of
inscct larvac in potablc waier storcs and have been shown 10 have good residual action
and 1o be extreme!ly sale. Temephos, onc of this class of compounds, was lound lo_be
mo< active when tested against Cyclops in the laboratory.” In the field. 8 concentration

CMaise, R Bolirne of Ae Wornd Nowth Oyowimea, 43: 34)-347 (1978)
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of 0.5-1.0 org/litre of temephos removes Cyclop: for $-7 weeks and, in the climstic
conditions of north-west Ghana, when added to pondsin a villrge, two applications were
sullicient to control Cyclops for the duration of the wet scason; infection in the
lnhabitants was reduced from 41 cases in the yearof treatment to 9 in the following year,
81 of which appeared 10 have been contracred {rom ponds outside the village./

Tem: phos in 2 3and granule formulatior., et the rate of 10 g per kilogram, provides »
very corvenient method of adding the compound to ponds as it has 3 imited solubility
and the quazitics do nof have 15 be dupensed with any great accuracy. The timing and
mode of sppiicstion of &ny compound is very important snd varies in different endemic
arcas depending on the length of the transmission scason. Larvac take sbout 2 weeks to
develop inside Cyclops after they have been voided into the water 30 that the first
applicetion of chemicz! need not be made until 3 weeks alter a pond relills, taking into
account the rynimum time necessary before the aumbers of Crclups can build up so that
Uansmissior: .30 occur. Applications should be repeated every 4 weeks duning the
transmitsion s¢ason, the number of applications Accessary depending very much on the
Jocal pattern of transmission. For instance. in the Sind desertregion af Pakistan, although
water is drawn [rom wells for most of the year, ponds arc also used during the fainy
tcason and transmission appesrs 1o be confined entireiy i0 thuse months (June-
Scptember) when the ponds contain wate:. In the contiguous Rajasthan erca of India,
many traditional siep-wells have beca Yuilt in the 1ocky soil, 5-10 to each village, and the
ransmission scason is 1-2 months longer. In endemic areas in more southzrn pars of
India, peak transmission in step-wells cecurs at the end of the dry scason {March-May)
and there 15 no transmission while the wells are full for the months during and afier the
rmng

Temephos is already being used in vast quanditics in West Alrica tor ihe control of
Simultum larvae, which hae in the flowing waters of the Volta River basin, and is proving
1o be very eflective for that pyrpuse with very hittle effect on other lorms of aquauc hic or
on man. In these areas. villagers are adding temephos 10 pondson a haphazard basis and
it will be snteresting 10 determine whether these measures have any local elfect on the
incidence of guines worm infection.

TREATMENT

Urtit recenily the only ellective 1 viment for dracontiasis was the time bonoured one
of labniously rolling out each emerg:ag worm onto a small stick, a few centimetres each
day, and this treatment is still 3 very elfective one, provided that it is accompanied by
meatures 10 prevent secondary bicterial complications. However, in the Iate 19601 three

for 10 days), tiabendazole (50 mp/kg body weight daily lor 3 days), and metronidazole
(4C0 mg for an adult daily for 10-20 days). )
About 20 clinical 15ials have been carried out with these compounds in West Africa

and India and their elfects have always been very similar: a recent double-blind tna) with
metronidazole in India can be taken as representative.? In this trial, as in sl others,

TLrowa. G R L Bedrnn of thr Dprsd Mowich Urpomiansa. 49, 233-218 (131}
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symptomatic relicl of pain snd prunitis wer obtsined and the drug ensblcd emerging
worms to be removed very much more quickly than in patients given a placebo, and with
& marked reduction in inflammation. However, the drug had no elfcct on the pre-
emergent worms which subsequently emerged in the usual way, although with less severe
lesions than in the control patients. In a few trials in Ghana, Indis, and Nigeria with
metronidazole, resuls were not 30 impressive and, slthough marked symptomatic
improvement was obtained, objective evidence of drug effectiveness was not apparent. A
possible explanation for the poor results obtained in a trial in Ghana is that all the guinea
worm cases found in the area surveyed were treated, this giving & more representative
$tudy population than is possible in a self-selected clinic population. It is prodsble that
chemotherapy will be most elleciive when given at the time the fint worm beging 1o
emerge.

Chemotkerapeutic trials carrnied out in experimental snimals have provided evidence
of the probable mode of action of these compounds, 1his being rather punzling as nesther
metronidazole nor niridazole is active against any other parasitic ~.2matode. In rhesus
monkeys infected with human species of guinca worm, none of (he three compounds,
even when given ia high concentrations over periods as long 33 30 days, had the slightest
clfect on the viability of pre-emergent adult [emal: worms. All worms were active when
surgically removed and appezred normal histologically when sectioned. Mature female
worms when ready to emerge [rom the skin are non-[ceding organisms which are in elfect
bags filled with more than one million larvac; these larvae were stll active afier
treztment and were capable of developing to the third infective stage when ingested by
Cyclops. All three compounds were also incllective agamnst the devzloping stages
recovered [rom cats 5-8 weeks alter infection.

11 might be thought remarkable that none of the che motherapeutic agents reported to
have stnking elfects in aiding the emeigznce of female worms in man, had any direct
anuiparasitic effect 1n expenimental ammals on the adult worms or on their coniained
larvac. However, on rellection this is not so strange. as an emerging guinea worm has
already lost its snterior end and it s not possible to judge from its appearance whether it
is still living or not. All three compounds have marked aninn{lammatory properties and it
it probabic that they act by lessening the intense tissue rcaction that develops along the
cuticle of 3 guinea worm once it has provoked the formation of a blister and started to
emerge from the tissuzs. The course of evenrs [ollowing emergence. with a rapid
infiltration of polymorphonuclear neutrophils, is very suggestive of an Arihus reacuion,
probably followed by a defaved hypenensinvity response.®

Local treatment with hvdrocontisone czcam containing an antibiotic had an even
more marked cllect than these onally adminisicred drugs on the ease of removal of
worms emerging [rom rhesus monkeys in the laboratory, slthough its use has not been
evaluated in man.

Thus it appcars likcly that in man thae compounde act against the host reaction
rather than on the worms themselves. It i3 even 8 moot point whether direct antiparasiic
activity sgsinst such a large amount of foreign protein is Gesirable. The organophus-
phorus compound metrifonate has some action sgainst many helminths including filanal
parasiics and was the only substence shown to be clleztive agrinst guinca worms in
infected rhesus monkeys. When given 2t a concentration of 25 mg/kg body weight for $
days to a monkey with a total of B pre-emergent female worms, the adult worms and the

° ML R b Soskbr. £ ). L 08 Petepd rralegy of peramar mfrrmac. Nre VA, Lasus. Acasema Pro. pp 1))-
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contained Iarvae were both killed; unfortunately the monkey aho dizd with symptoms
indicative of anaphylactic shock. Rath:s surprisingly anoiber pew compound, meben-
dusole, which is active ageinst many aematode infections, spparently has linls clfect
sgainst guinca worms, perhaps becausc it is poorly sbsorbed from the pasirointestinal
tract.!

In any case, whatever the valpe of chemotherapy in the treatment ol the individual
patizny, it is dear than none of the compounds 8t present in use will heve any effeci In
preventing transmission of the discase.

Surgical removal of pre-emergent female worms slter Socal anaesthetic is still
prectised in Indis snd Pakis. ~o and can be accomplished with » very small incision if the
outline ol the worm can be seen or palpated. However, the procedurc can be hazardous il
part of the worm is in deep (93613 or is wound around tendons.

DIAGHOSIS

The diagnosis of dracontissis i usually straightiorward once the first mature female
worm has provoked the formation of a blister st the site of ecmergence. Inlection can be
conlirmed if necessary by sdding cold water to the ulcer that [ollows the bursting of the
blister and examining 8 drop of the water under the microscoge for the active larvac.
Vanous immunological methods of diagnosis ha¢ 130 been descridbed for patients with
patent infections but have little gractical applicaiion at present. Techniques for earhier
diagnosis have not yet been zvalusted in man. The indirect Nuorescent antibody test is
ellective with scra [rom patiznis with patent infections and in 4 experimentally infected
incsus monkeys could detect antibodics at least 4 months belore the first worm emrerged.
However, carly diagnous is useful only if the inlection can be trcated and the only
compound that has been tested in this way is diethylcarbamazire. This compound was
given to 31 willagers about 6 months alter they were Lkely to have dbecome infected;
6 months later, only 2 of the trcated group, but 15 of a similar control group, had worms
emerging !

FUTURE NEEDS

An immunological test capable of diagnosing early prepatent infections could be
uselul, as there is evidence that some chemotherapeutic agents are acuve against
developing parasites; slso it might be helpful tc have a more elfcctive chemotherapeutic
agent capabic of killing larvae inside adult female worms belore emergence. However,
the most urgent immediste need is [o- carzfully monitored contro! schemes, based on
water testment. If such schemes sre succeslul in reducing or eliminating infection in the
locality in the following year, they should provide usctul guidelines lor cradication of
iafecuon over much wider arcas.
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ABOUT NIGERIA

POiI-. ..TIOM: Approximate.y 2.0 aiflion people
ARFEA: Approxla-t.]y 1 million aquare kilometers
ETHNICITY: 36 major athno-linguiatic groups, over 200 major
ones.
STATEHOOD: There ars 190 atates and the now Federal Capital
Territory at Abi ia.
CLIMATE: Hot all year round; wet and rainy seasons.
VEGETATION: Forest ~ Sahel Savanna.
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BACKGROUND

Dracunculiasis or guinea worm discase is » water-associated
infection. Characteristically, it 1s found in remote rural
communitiea where potabla drinking water is not availlatle, where
the people are ignorant of ita mode of transmisesion and
prevention and, where the neceasary initiatives, resources,
priority and Commitment to tackle the prcblem sre either lacking
Oor unexplored.

Dracunculiasis is caused by & thread-like nematode,
Dracunculus medinenaia. The male is not usually seen, he dies in
the human body after six monthe. However, the female which is
responsible for overt dracunculiasis 1ig often seen as a partly
@xposed worm through the ulcer which she has caused in the skin.
Sometimes, it ia possible to extract the entire worm {about 80 mm
X 2 mm).

D. medinenais aheres mome

volwvulus, a filarial worm that causes river blindness
(Onchocerclanl.). Both are long, alender, tissue-dwelling
ovoviviparous neamatodes whose vector intermediate hoate can be

controlled with abate but no effective drug sgainat the adult
worm in the human host. However, there are Etriking differences
nbetween the two. Whereas dracunculiasia {sa assocjated with

Ostagnant ponde in WHeat Africa, onchocerciasis i« associated with
fast flowing rivers. The intermediate hoat of guinea worm 1is
cyclops (crustacean) while the intaermediate hust of Onchocerca 1s

Sinuliunm, blackfly (an insect). Guinea worm §s traismittsd by
drinking water containing and infected cyclope whereas

onchccercal infection is transmitted
Guinea worm larvae are not usually found
tissues but the microfilariae of O.

through the insect bite.
circulating in the human
volvulus have :he pPropensity

to accumulate in the body - and to circuinte in thr tiessues.
Whereas the adult feaale guinea worm can be seen protruding
through the skin, this is not thae case with adult onchucercal
worm. The 1ife spzn of an adult guinea worm female i« only one

Year, whereas an adult female of 0. volvulua can live up to G-13

Yeara. In endeamic areas, onchocercilaais ig strictly an
occupational diseasa of farmeras. In contrast, everybody lfiviig
and drinking from a common source, regardless of his/hex
occupation is liable to dracunculissis in the aeandemic

communities.

close affinities with Onchocerca

To get guinea worm infection, certain critical conditions
must be met. Guinea worm is primarily a disease of remote, poor
and rural! areaa without potable drinking water sources. Por

trancamission to occur, thare must be:

Hest Africa
pond)

1. Suitable water-body for transmission. In
it 1 a stagnant body of surface watar (e.g.
while in India, it ias stepwells.

2. There must be an actively infected
guinea wora larvae $nto the suitable

person to introduce
water.

3. The water temperature must be between 25-30°C and the
water must contain tha right type of cyclcops (water
fleas) which 1e the intermediate host of Dracunculus
medinensias. The availability of the right type of
cyclops ias obligatory for guinea worm to complete ita
life-cycle.

4. Guinea worma larvae must bae

within &5 days.

ingested by the cyclops
Otherwise, they will burn out their
energy and die, or if coaten safter & days, it will not
be able <to mova tc the right place in the cyclops ard
grow to a stage where they can now become infective to
man.

5. The larvae must remsain in tha cyclops [or aLout 14 days
to aocult tuice, casting off its cld cuticle so that it
can grow and becoue infective to man.

6. Man must¢ ingest infected cyclops raw f.e. with tha

unboiled or urfiltored contaxinated water.

Thece are mnmany conditions =esnd 41¢ only one of then 1g

missing, 1t is imposaible to get guinea worm ianfection.
Therefore, guinezc wora fie an easily avoidable discase and that
the has remained with man for aso long and causing so much

disability, ie rathar unfortunate.

Hhen a pereson with an active anfection immeraes his guinea
%Orm ulcer in water, the temperature drop c2uses the contraction
of the par:ly exposed uterus through tse skin. The uterus ias a
long tube ¢hat stores about 3 =illion guinea wornm primary larvae.

Thase cannot infect the aane peraon or another person directly if

ingeated. It must paas through the cyclops and reach the stage
when it can ba infective to man. If the right type of cyclops
ing~atas the first stage larvae within sbout & days, the larva

Bcults twice in aboutr 14 daye. This
pPoint when it can become infective to men. Any other stage eaten
will not eatablish 2 human infec-ion (the only reaervoisr host
known for huaan dracunculissis), In the gut, ths cyclops is
killed by the gastric Juice while tha 3rd stage Jlarvae of
Dracunculus escapes through the duodenal wall into the abdominai
&nd the thoracic cavities. Here, thay begin to mature in the

enadles {t to grow to a
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connective tissue of man. In about 3 mcaths, mating occurs and
in another 3 months the male dies and becomesn encysted, or
absorbed. The adult female (B0cma x 2 mm) lives in the connective
tissue before migrating to the Jower 1imbn (mostly) and other

sites of emergence where the uterus containing the primary larvae

develops to fill the entire worm, About ona yesr after the
ingeation of infective larvae, a relatively 1long incubation
pPeriud, the adult female is ready to =merge end moves to the
subcutaneous tissues where {t esecrats a toxic aubstance that

provokes a painful blister and subsequently an ulcer. At thig
point, tha symptoms of dracunculiasis are manifeated and the
adult female could be aeen partly protruding from the body. This
unique feature of guinaa worm to protrude from the body makes f{ts
conclusive diagnosis relatively easier than for other parasitic
helmintha of wan. ~hen in contact with water, the uterus
ruptures to release thousands of embryos into the pond and the
whole sequence is repeated.

SITES OF EMERGENCE

The commonest site of emergence of adult guinea wora is the
lower limb. This is a parasitic adaptation which ensures that
the ulcer ias located at an anatomical region which is most likely
to be in contact with water, thereby ensuring that the 1life cycle
continues uninterrupted. However, an adult female guinea worm

can emerge from any part of the body; 1including the genital
areas, breasts, trunks and buttocks.

The general contention 1is that there is no brotective
immunity against guinea worm. Everybody in endemic area ins at

risk. However, the infection rate Bay vary by age and sex from
one place to another.

In areas where dracunculiasis is endemic, children are
generally less infected than adults. Edungbola, {1983)
attributed this difference in Nigeria to long prepzitent period of
guinea worm infection, the destruction of infective guinea worm
larvae in the unconsciouna proceaa of boiling children's water
with medicinal products prior to {ngestion and prolonged breast
feeding. In Nigeria, both males and females are affected
equally. Guinea worm infection is seldom fatal but it is often
sccompanied by serious complications that may lead to brotracted

but reversible incapacity. However, permanent disablement may
ensne aometimes. Tha anjor Causes of incapacity is
dracunculiasic are: )

1. Tissue rsaction againat the worms' products.

2. Repeated multiple infection.

3. Secondary bacteria Infection resulting from negligence,
ignorarce and unsanitary methods of local management.

This 1im a major cause of death in coxplicated
dracuncul jasis. A study in the Upper Volta ravealed
‘that 7x of villagers who died of tetanus died of guinea
worm secondary tetanus. Similarly, a study in Nigeria

reported that guinea wora ulzer was the third most
important portal? of entry ct tetanus pores at
University College Hompita®l Ibadan whare tetanus wan

the lead!ng cause of denth.

wora at unusual anatomical
locatione is a major causa, of coeplications: These
include: ocular involvasrent and blindness; abortion and
Bterility due to retroplacental location of the wora;
parapiegia due to guinea xorm in the extradural space;

4. The presencea of guinea

caomplicated pregnancies due to the location of
calcified guines worma in the broad 1ligament;
conatructive pericarditis due to presence of guinea

worm in the thoracic cavity: urinary obstruction due tc
bladder infection; quadriplegia due to the infection of
subdural space of the cervicai vertebra; Osteomyelitia
of the Sth luxber vertebra causing the collapse of the
vertebra; intrapulmonary calcification; acute synovitis
and arthritis cauced by presence of guinaa wora in thae
knee joint.

The severity and duration of guinea worm incapacity
variea among the victims of the dise2sae and depends on
the number of infection, the anatomical location of il.=
worm; the status of the health and personal hyglene of
the infected person, the duration of the infection and
the activities in which the infected person is engaged
such as walking long distances or riding a bicycle.

EPIDEMIOLOGY AND PUBLIC HEALTH IMPORTANCE OF DRACUNCULIASIS
IN NIGER1A

Guinea worms infection is wide-spread §n Nigeria. The FPirst
National Conference on Dracunculiszsis held in 1985 showed that it
existed in all the 19 otates 2nd the New Fedaral Capital

Territory of Abijs (Figure :).

At present, about 2-5 =million Nigerians are infected avery
Year. About one miliion of these experience temporary incapacity
for a period of 1-3 months while about 12,000 suffer irreversible
digablement. Every year, tha infection is responmible for a lose
of 50 million man days bty farmars and 40 million pupil days in
school attendance. In spite of this, the infection is increasing
in prevalence, distribution, intensity and public health
importance. The major fmctors enhancing the apread of the
disease in Nigeria include: water acarcity, especially during the
dry season; the dispersion of water collecting siten which glves
rise to multiple foci of transmisuicn; the local pattern of
settlement; increased mobility and watar contact frequencics; the



wide distribu‘jon of
sources; poor watar

cyclops 1n
management;

the community drinking water
socio-cuatomzry cbservances:

poverty; ignorance sasnd the lack of initiatives; resources,
priority and commitment to tackle the problem on a permanent
basis.

The exceasive and prolonged guinea worm incapacitations in
Nigeria are largely due to multinle and repeated 1infections, and
sacondary bacterial inlection resulting from negligences;
ignorance snd the unhygienic procedures of local manageaent.

At present, endemic dracunculisois is causing serious
concern in many endemic Nigerian communities bacause of its
formidable impact on the medicsl, eocial, economic, ra’igioua,

educational and political develcpaent
the country st large. In spite of the 1lack of & complete
assessment, the evidence is overwhelaing that prolonged illnese
of farmers which overlaps with the critical period of farming
activities, 1s affecting agricultural productivity and causing
poverty, starvation and misery. The problea of food scarcity is
compounded by the problea of unchecked inflation and econonmic
recession.

of the affected areas and

Ovr.~ 90X of infa=ztions
Therefor1a, most farmers,
distances, ara abandoning

are located belov the knzes.
because of thair inability to walk long

their distant fertile faralsnds for
barren sand insufficisnt farm areas Just outrside the reaidential
areas. Likewisae, women who were active harvesters, vHere
Concentrating on petty trading for the szae reason, whilye the
food crcps sre lef: unharvested.

A study of the school attendance, the perforaance of pupile
in achools, the number of years taken to complete primary
education and the overzll achool performance in the rational and
state examinations indicate that prolonged infections and the
high rate of absenteeisa due to dracunculiasia (reaching about:
33% in aome hyper-endemic areas) are affecting acadenmic
perforeance and threataning educational advancenznt and
developsent, especially in tha educationally diaadvantaged
coamunities where dracunculiasis ig highly endeaic.

The inability of infected wmuslims to
obligations and aspirations of faating
pilgrimsge to Mecca s o0f conciderable
coarunities. Beaides, it will be
unethicsl to collect taxes from poor
farmers who have been incapacitated for wonths with barely any
food to fecd their families. Consequently, dracunculiacis
constitutes a major economic burden and a serious handicap to the
development of rural coamunities, especially in a oystem where
local achievementa and the provision of basic axzenities largely
depend on community self-initiated and salf-aupported

fulfill thefr islanic
and undertaking the
significance in these
difficult and probably
subsistence agricultural

It has been frequantly observed that during local and

national] elections: many eligible and registarad voters in these
endenic communities could not go to the poll because of guinea

worm incapacitation {(voting 1in absentia Ja not allowed 4in
Higeria). In addition, victims of dracunculiasis often becoame
easy victixs of oconomaic and political exploitations and of

unfulfilied proaisenr.

PEASIBILITY ANG OPPORTUNITY POR
GUINEA WORM CONTROL/ERADICATION

Wheireas the control of dracunculiasia (reduction of the
infection to a wminimum Jevel when it ceases to be & p--rious
public hexlth problem} will be valuable, it is better to aim at
the ultimate =radication of the discaaa. This 1is because the
infection can erupt spontanecusly in a whole villaga by the act
of & =xingle contazminator. besidee, *he resources required for
control and eradication are essentially the aanme.

The eracication of drecunculiasis in Higeria is feasible and
mdvantageosus. It will be in conformity with the national
coxmitaent to the implementation of the Primary Health Programme,
thy &spirations of health for il by the vyear 2000, the
implementstion of "Water Deccede” snd the ongoing campaign for the
promecticn of good environmentsl sanitation in Nigeria. Tha
zlimiration of dracunculiasiz will Sincrease food producttion,
inmnprove schocl! enrulment and attendance, and reduce a major cause
of disability and socic-econcmic burden.

Theorarically, dracunculiaaia is an easily avofdable and
eradicable dimezse. It is the only discase that 1s transmitted
exclusively through the consumption of cortaminated water. 1L 1s
also the only diseaac thsat can be eliminated absoluxely through
the provision and utilization of potuble water. Por this reason,
guinea worm has been esrmarked as the maior indicator to measure
the auccess or otherwiss cf the “"Water Decade”. At a local
level, it cculd be used as a goud indicator of assesszing tha
priority and commitment uf the Federal and/or State Government o
the development and provision of basic amanitiea to the rural
dwaiiers.

STRATEGIES FOR THE CONTROL OF
DRACUNCULIASIS IH NIGERIA

Tha control of dracunculiasis In Nigeria can bde based on

three btroad strategies: Technical, Coverage and Support.

TECHNICAL STRATEBGY:

HMultiple
Nigeria.

strategies recomacnded for intervention in

These aras:

ere

i. The provision of alternative potable water sources; {piped
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water, boreholes or walls);

2. The improvement of the existing water smources using chemical
tieatment such as Abate and:

S. the promotion of health education (individusle to boil their
drinking water, to filter their drinking water and to avoid

wading into the ponds &and thereby contaxninating them with
guinea worm larvae).

The cheice of tachnical strategy to adopt will depend on the
population size, the target of the interven:ion and the rasources
available. While the proviaion of an alternative watsr mourca is
the most effective and permanent, it is fajrly expensive.
Ideally, the combination of multiple strategies will be most
effective. The provision of new water sources will reduce the
prevalence of other weter-raelated diceaces.

COVERAGE:

The first oprilority =should be given to the endemic guinez
worm villages for the provision of potable water. Because of the
wide-apiead of the problem and the relative ezsy cf 1te
dissemination, &)l endemic areas in the entire country ehould be
covered. However, the choice of technica! strategy and priority
should be based on the degree of endemicity of dracunculiasis in
each state and the amount of resources available.

HEALTH EDUCATION:

In =ddition to the promotion of personal prophylactic
measures, health education should also focus on comrunity
mobilization and participation so that the benefitting community
aees the problea and the maintenance of the intervention ss
theirs. Schcol children and mothers, the chief contaminators
should form the special focus of health education campaigno.

SUPPORT:

Technical and control of

cooperation batween various

financial aeupport for the
dracunculiasis should embrace close
Federal and State oiniatries of Health, Agriculture, Water,
Science and Technology, Education, Rural Development £8 well as
the esupport of International Agencies. Each participating donor
or Agency =ay preferably focus its contribution on one or two
staten, rathasr than for the entire country, becsure of finaa~ial
and other constraints. The involvement of the Natio=n:al
Universities and Research Institutes will be useful in regards to
the procureasent of baselina data on the epidenmiology, Vector
Biology and economic impact of the diseasa.

OHGOING ENDEAVOURS AND PLAKS IN NIGERIA

kctive research studies on different aspects of
drscunculissis are going in different Universities, including
those of Ilorin, Ibadan and Calabar.

The Pirat National Conference
was held (n 1985 to =assess

on Dracunculiasia in Nigeria
the status of the disczase in the
country snd to recommend appropriate sateps to control or
sliminate it. The report and ths comprehensive nap of guinca
worm distritution (Figure 1) produced for <the whole country (by
the participants drawn from al) states, Univerasitiea, Research
Institutes, many ministriea and International Agenciesa), provided
the national data on dracunculiasis at a2 level of details whicn
far exceeded any that ever existed before in HNHigeris.
Thevreafter, to implement one of the conference reconrmendations,
the National Council on Health adopted a resolution in March 1986
that dracunculiasis is a leading national health prcblea that
should ieceive & high priority 2or contrcl. Besides, varying
dagree of activities and commitment towarda contrelling guinea
worm &t mstate levalo have been injitiated. In Anambra State,
Japan ihas s&greed in principle to compliment the effori of the

tate Govarnment with about $5 million. UNICEP haas drilled about
two hundred Sorcholes in Kwara State in colluzboration with ths
State Government.

complating the
Force for the
Menbasrs will

Governnent is
National Taek
Nigeria.

Meanwhile, the Federal
arrangemasnt to reconstituze the
Eradication of guines worm icease in

include those from Univarsities, Research Institutes, the
relevant Pederal ard Statae Ministries and willing International
Agencies.

There are numerous Yedarzl Structures uniguely conducivz for
the contrnl of guinea worm in Nigeria. These include: the newly
astablished diractorste for the rural developrent, th= Ministry
aof Hdealth and the Naticnal Youth Service Corps Directorats.
These institutions are coordinated on zonal basis with a central
hesd at the Federal lavel. Thus, making the gplanning,
{mplenentation and coordination of guinea worm contrcl essy and
fitting into an already existing sastructure. Each State h.=2
health workera including Community Kealth Aids, Community Health
Assimtants, CH Suparvisors, und CH Officers, plus several othar
csdres that could be used to implement the surveillance of the
dimenae after moze training. Over 100 million nafra is currantly
being ccomnitted by the Federal Government for Rural Developrent
which includes guinea worm control.
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CONSTRAINTS TO OPERATIONAL EFPORTS IN NIGERIA

Financial conatraint to lasunch a mass rural water project,
to purchase and apply Abate and to train surveillance
workers and Health EBducators. The availability of meveral

project vehicles and an efficient data storing, processing
and retrieving systenm, are also ma jor potential
requirements.

The existing data on the distribution of dracunculiasis, the
site of its transmismsion and the ecology of cyclops (vector
of guinea worm) 1s inadequate to plan and implement a
country-wids control programme. Tharsfore, gross deficiency
in baseline data conatitutes a major conatraint.

For an effective control
development has to be

programme, the exiating man-power
strengthened, Surveillance Health
Workers, Abate Applicators and Health Educators need to be
trained. Competent trainers and training materiala
(mannuals, audio-visuals etc.) will be reguired.

Rapid surveillance technigues and quantitative impact
studies of the discaces are presently unknown. Similarly,
an investment plan to convert the new water and reclaizmed
sources into economic benefits has not been identified.

There is an urgent need to establish a national secretariat
with the necessary system for collecting, processing,
storing, retrieving and disseminating data and information
and for coordinating field activities at the state levels.

AREAS OF NEEDS AND INTERNATIONAL ASSISTANCE WITH PARTICULAR

REFERENCE TO USAID

USAID ({LAGOS, NIGERIA) .

1. Declaration of support for
Control Programme.

the National Guinea Worm

2. Representation on the National Task Force/Committee for
the Control of Dracunculiasis.

3. Assessment of the national status of the disease with a

view of identifying what kind and magnitude of
assistance is appropriate. This can be done by
inviting experts from USA to work with Nigerian
Researchers.

4. Supporting the work shops on Guinea worm disease.

8. Providing financial assistancs faor thes establishment of

Therefore any assistance an’

the National
dracunculiasia.

Secretariat for the control of

6. FPunding of Pileld Resaarchers on (1) the development of
rapid surveillance methods, (2) the quantitative
assessment of the impact of the disease on agriculture
2nu schoole and (3) on field trials with Abate.

7. Ondertaking of intervention programmes auch as drilling
of boreholes, promotion of Health Bducation and the
supply of Abats for water treatment.

with. the
USAID 4n

liaise
Projscts of

8. Supporting short-tarm consultants to
Vuctor Biology & Control
Waahington, D.C.

VECTOR BIOLOGY AND CONTROL {USAID/WASHINGTON)

1. Identification and distribution
the endenic areas.

of vector species in

2. Field experimental control using cyclopscides under
different situations to cdetermine the optinum effective
conditions for its application.

3. Studies to
dracunculiagis
agriculture.

detsraine socjo-economic impact of
{quantitatively), especially on

4. Establishment of information center to cocllect,

process, store, retrieve, and disseminate guinea worm
data.
5. Assistance in the provision of training materials and

the training of Surveillarnce Workers, Abate Applicators
and Health Educatars.

6. Promotion and support of collaborative ressarch with

Nigerian rasearchers who are actively working on Guinaea
Worm.

GEIIR..L COMMENTS

Guinea worm is a wide-svread znd ser‘ous problem in Nigeria.
investment by USAID towards its

control is desirable and worthwhile.

therefore, USAID may wish to focus on one
states,

The andeaicity of the disease varies from state to states,

or two highly endemic
amount of resources available, for a

depending on the

start.
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efforts
technical advice to mobilize
national policy
huge size of
population demands far more help for effectiveness on a permanent

The resources currently available to 10.
ara largely that of UNICEP.

the country
control of

the

supplement the state
Although CDC provides
at large to declare a
guinea worms, the relnt!ve)y
number of its estates and of ita

for the
Nigeria,

Mr. H. Abe, Project Manager,
Project, Ministry Local

Government

Ilorin, KWS, Nigeria.

AT UNIVERSITY LEBVPL:

basise.

The eatablishment of s National Secretariat with information 311.
center, studies to procure accurate data on the evideniology of
dracunculiasis, the distribution and types of potential vectoras 12.
(cyclops) in Nigeria, and the study to determine the fmpact of
the disease on agriculture and to carry out pilot intervention 13.

programaes (provision
infested ones, using Abate),
prioritiea.

of new watz: sources and treatment cf old
seem to be the first and imnediate

Dr. L.
Dr. E.

Dr. O.

D. Edungbola, University of llorin, Nigeria.
Braide, University of Calabar, Nigeria.

Kale, Dept. PSS, College of Medicine, Ibadan.

AT _INTERNATIONAL LEVEL:

A LIST OP SOME KEY-PERSONS ASSCCIATED WITH

DRACUNCULIASIS IN NMIGERIA 4.

FEDERAL LEBVEL:

1. Dr. A. D. Kolawole, Chief-Coordinator, PHC Unit, Pederal 18.
Ministry of Health, Ikoyi, Lagos.

2. Dr. Suleiman, Director, Planning, Yederal Ministry of
Health, Ikoyi, Lagos.

3. Mr. Lawal, Permanent Secretary, Federal Ministry of Health,
Ikoyi, Lagos.

4. Dr. G. Williams, WHO-Liaison Orfjccr, Pederal Miristry of
Health, 1koyi, Lagos. .

s, The Honorable Minister, Federal Ministry of Health, Ikoy1,
Lagos.

6. Dr. Ogunye Federal Ministry Sci. & Tech.
Dr. Timi-Agary 9 Kofo-Aboyomi Street
The Honorable Minfster Victoria Island, Lagos.

AT SOME STATE LEVELS:

7. Prof. A.B.C. Nwosu, The Ansmbra State Commissioner for
Health, Enugu, Nigeria.

8. Dr. J. O. Idowu, Chief-Epidemiologist, Kwara State Ministry
of Health, Ilorin, Nigeria.

9. Dr. G. Saba, Permanent Secretary, Ministry of Health, Minna,

Niger State, Nigeria.

Mr. D.

Basziouni

UNICEF (Nigeria)
11A Osborne Rcad

Ikoyi,

Mg,
AID

Lagos, NIGERIA

Keys McManus

U.S. Embasay
Victoria Island

LAGOS

Rural Water Supply & Sanfitatio:
and Rural Development,



RESEARCH FOR EFFECTIVE STRATEGIES

Health education aimed at
children should make it
possible for them to develop
their physical and mental
potential to the utmost end ro
appreciate the need to protect
and promote the quality of
life...” Does teaching in primary
schools contribute to this
objective ? Are teachers in a
position — are they willing ? —
to make health education an
integral part of he curriculum
and 16 focus on local health
issues ?

Primary
schools:
making the
teaching
relevant to
local health
issues

by W. R. Brieger,
J. Ramakrishna,
J.D. Adeniyiand M.U. Lekwa

The inaugural issue of Education for
Health rteported on the study in-
itiated in 1981 by a multidisciplinary
team of researchers based at the
African kegional Health Education
Centre, University of lbadan,
Nigeria." Its object was to identify
the social and behavioura!l aspects of
four tropical diseases — malaria,
guineaworm, onchocerciasis and
schistosomiasis — and to develop
health education interventions aimed
at helping to control these diseases.
Three broad educational strategies

WiLLiAM R. BRIEGER (M.P.H.), JAYASHREE
RAMAKRISHNA (Ph.D.) and JOSHUA ADENIYI
(Dr P.H.) are on the staff of the African
Regional Health Education Centre (ARHEC),
Department of Preventive and Social
Medicine, University College Hospital,
University of lbadan, Nigeria. MICHAEL
Lexwa (B.Sc) worked with the project as part
of his National Youth Service Corps assign-
ment. Dr Adeniyi is Principal Investigator of
the Research Project on Tropical Diseases of
the University of Ibadan; Mr Brieger is Co-
investigator.

Address: ARHEC, College of Medicine,
University of Ibadan, Nigeria.
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were outlined, focussing on training,
school health, and adult education.
This article describes how the second
strategy was developed for primary
schools in Idere, in Western Nigeria.

The primary health care concept
upon which the programme is based
advocates involvement of health,
agriculture, education and all related
sectors in solving health and develop-
ment problems.’ Also required for
effectiveness is the integration of
school and community efforts' and
proper consideration of local values,
needs, mores, and problems.*

Surveys ameng schoolchildren in-
dicate their curiosity about diseases
which affect them.?* It is therefore
important to identify the common
health problems of childhood in a
particular locality so that these may
be represented in ths /ocal school cur-
ricuium. Such data also provides an
epidemiological baseline against
which the school health programme
may be evaluated.’ In reality, this ob-
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jective is often blocked by many fac-

tors ~— teachers’ beliefs and at-
titudes, administrative procedures
and parents’ poor health knowledge,
among others. This article examines
critically the process of overcoming
obstacles to achieving curriculum im-
provement and ensuring meaningful
and relevant teaching and learning.

Idere is a rural community of 10,000
people of whom approximately 20%
live in small satellite farm hamlets.
The main town is fortunate to have
five primary schools and two secon-
dary schools. A portion of the
satellite hamlets is served by four
outlying primary schools. Due to
transportation difficulties, this study
dealt with the town schools, although
the other schools also received some
support. The three oldest schools in
town were started by different

religious denominations: Baptist,
Islamic and Methodist, and have
been operating for upwards to thirty
years. Recent efforts to provide
universal primary education in
Nigeria spurred the creation of two
new schools, a second Islamic school
and a community school. It is
estimated that 80% of the school age
population is enrolled.

With the help of medical students
posted at the nearby Igbo-Ora Rural
Health Centre, baseline prevalence
on the four diseases was established
during the 1982/3 school vear. This
is summarized in Table /.

These findings were presented to the
headmasters of the five primary
schc~ls. They expressed concern and
asked the research team if they could
help the schools develop appropriate
action.

TABLE |. EPIDEMIOLOGICAL DATA ON IDERE CHILDREN, 1982/1983

Examination

Blood film for malaria parasite
(March)

Palpable spleen
(March)

Guineaworm ulcer site (November,
retrospective for 1981/2 season)

Microscopy for schistosomiasis
ova in urine (November)

Skin snip for onchocerciasis
microfilariac (March)

Observation for nodules (onchocerciasis,
May)

Population Prevalence
Children aged
210 16 years 19.3%!
Children aged
2to 16 years 17.4%
All school
attenders 39.6%
All school
attenders 6.4%!
Children aged
Sto 19 years 15.1%°
Children aged
10 to 19 years 6.4%

) Maleria would have scored & higher prevalence if the weather had not been unusually dry for
(wo years; it was the leading cause of death (28.3% of all deaths) among children S to 14 years

bctween 1970 and 1979,

ldcre is & very dry area; a few kilometres away, the village of Igbo-Ora has a 14.3% prevalence.
3 Prevalence of onchocerciasis in the adult farming population was found to range upwards to

69.5%.
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Teachers and pupils: many
misconceptions

Team members started by having in-
formal discussions with teachers to
assess their beliefs about the four
diseases. Another purpose was to
probe their willingness to incorporate
regular teaching about endemic
diseases into their timetables. For-
tunately, they seemed inierested.

Of all the diseases, onchocerciasis
was the one with which teachers were
least familiar. In fact none had heard
the scientific name before. Tradi-
tional soap containing herbs was
thought to be the cure. Guineaworm
was a different matter. Teachers had
heard much about it, including the
fact that it was caused by drinking
pond water. But they had doubts
about this. They felt it was a problem
peculiar to Idere people. Neighbours,
they said, did not wish to marry
anyone from Idere for fear of
guineaworm. Teachers could not
casily dismiss the idea that the disease
might be hereditary, even though
they knew that guineaworm was no
longer common in lgbo-Ora after
regular pipe water had been provided
to the village.

Most teachers knew mosquitoes
played some role in malaria transmis-
sion, but they also blamed heat, dust,
sun and hard work. Schistosomiasis
was correctly associated by a few
with children playing in streams, but
many thought it was a type of gonor-
rhoea, as implied by the local name
atosi aja or ‘‘dog’s gonorrhoea'’.
This survey showed little variance
between the beliefs of teachers and
those of the community at large
which had been identified in a
previous survey.

What of the schoolchildren? How
much did they know? A baseline

survey about the four diseases was
conducted with the help of medical
students at the beginning of the
1983/84 school year. A stratified
sample of 1002 pupils was surveyed
representing 54.1%% of the children
registered for that year in primary
schools of Idere.

Disease recognition — Before assess-
ing knowledge one must know if
children are familiar with a disease.
88% could recognize malaria. Com-
mon symptoms given were fever,
cold, headache, body ache and dark
urine. Guincaworm;, they said, was
characterized by swelling, pain,
ulcer, itching, peppery sensation and
worrn coming out ; only 11.4% could

state no symptom. Since
schistosomiasis has the lowest
prevalence of the four diseases

among schoolchildren, it is not sur-
prising that only 8.5% recognized it
by blood in wurine; a majority
(88.4%) had no idea. Onchocerciasis
was recognized by 68.7% with symp-
toms such as itching, rashes, rough
skin, body pain and swelling.

Disease causation — Schoolchildren
had an appreciable knowledge on the
cause of guineaworm, but little on
the other diseases. Drinking bad
water was mentioned by 66.6% of
the pupils. The 1981 survey of adults
also shnwed them to be most
knowledgeable on guineaworm. One
cannot therefore overlook the effect,
on both children and adults of the
campaigns against guineaworm laun-
ched by health workers each dry
season. The most common causes
children gave for malaria were dust
(16.5%) and sun (7.2%); a majority
(54.3%) knew no cause; only 3.8%
of them mentioned mosquitoes. Most
(88.4%) had no idea about the cause
of schistosomiasis though some had
apparently heard that small snails
were involved, but they credited the

4]
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cause as cating these molluscs:
bathing or w~ding in water was men-
tioned by only 5.2% of children.
Aside from the large number of
‘*don’t knows'' (86.3%), a wide scat-
tering of responses were given for the
cause of onchocerciasis; the black fiy
was suggested by 4.0%.

Class differences — If these diseases
formed a regular part of the school
instructional programme. one might
expect a cumulative effect on
knowledge over the years. A study of
the school health texts® showed that
malaria was the only disease men-
tioned consistently for each primary
class. Guineaworm was specifically
noted only once. Figure ! shows
knowledge on both these diseases
class by class: malaria knowledge re-
mains low and variable, but
guineaworm knowledge  grows
almost steadily from primary one to
six. It would seem that teaching on
malaria is not only sparse but also
limited, although it appears as a
regular feature in the school health
texts. On the other hand, the gains in
knowledge on guineaworm by each
successive class are likely due to the
continued exposure to educational

FIGURE 1. VARIATIONS IN CHILDREN'S
KNOWLEDGE ON CAUSE OF MALARIA AND
GUINEAWORM BY CLASS (BASELINE)
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activitizs of health workers in the
community.

This assessment of children's know-
ledge suggests a low priority for
health in the teaching programme of
Idere primary schools.

Training the teachers: four
approaches build up knowledge
and skills

Efforts to incorporate and strengthen
health teaching spanned a twelve
month period. Four interrelated
strategies evolved during that time:
(1) in-service training workshops, (2)
provision of sample teaching
materials, (3) individual consulta-
tions with teachers, and (4) an an-
notated review of existing school
health texts.

The research team organized a
workshop for all Idere primary
school teachers in June, at the end of
the 1982/3 school year. Lesson plans
prepared earlier for the training of
primary  health workers were
modified for the purpose. Emphasis
was on recognition, cause, preven-
tion and simple care for eack disease.
In addition to incorpcrating teaching
of these diseases into the school
health curriculum, the workshop
identified the role of teachers in carly
diagnosis and treatment, and stressed
the importance of referring to the
nearby dispensary children feeling
feverish or with guineaworm ulcers.

A set of background materials which
comprised simple songs, stories and
proverbs about each disease had been
prepared for each primary school
teacher. It included directions for
simple demonstrations using local
materials — for example filtering of
pond water with a clean white cloth
~ and simple drawings with local



language captions which could easily
be replicated on the blackbioard to
aid teaching.

The workshop ran for three con-
secutive afternoons as suggested by
the teachers. Medical students,
supervised by research team
members, served as trainers. They
were divided into five teams, one
assigned to each school. Qut of a
population of 56 teachers, 76.8% at-
tended the workshops, averaging 2.4
sessions each ; at the end, 62.5% took
an objective test on the four diseases.
Only two did not score the minimum
50% pass mark. The average score
was 67.4%. Extra teaching materials
were left with headmasters for
teachers who missed the workshop.
Overall reaction was positive. Most
teachers said they could utilize their
new  knowledge during weekly
periods earmarked for family
life/nature study (1wo 35-minute ses-
sions per week).

Some scihool teachers remain
skeptical

When the 1983/4 school year began,
medical students visited the schools
to conduct the baseline survey on
pupils’ knowledge. In addition to
discovering the low level of pupils’
knowledge, the medical students
were surprised that many teachers
seemed unfamiliar with the efforts to
improve the curriculum. A closer
check revealed that many teachers
had been transferred during the vaca-
tion period.

Again with the assistance of medical
students, a two-day after-school revi-
sion workshop was organized in Oc-
tober 1983. Guineaworm and malaria
received prime attention, together
with the teaching of practical skills.

The teacher explains the importance
of filtering pond water, using local
materials, to prevent guineaworm.

While most teachers agreed in princi-
ple that there was a need for health
education, some expressed doubt;
were these specific diseases part of
the approved curriculum? Was the
time adequate for this teaching ?

Trainers tried to counter the skep-
ticism by explaining that these
diseases were immediate threats to
children, and thereby relevant to
school health. Dividing material into
simpler units was suggested as an
answer 1o the time problem. The evi-
dent reluctance of teachers to break
out of  established  patterns
highlighted the need for individualiz-
ed follow-up supervision.

Further transfers of teachers resulted
in two major problems. First, by
January 1984 the total number of
primary teachers in Idere had
decreased to 33. Many had been
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transferred to village schools and
were not replaced due to financial
constraints. This required doubling
of classes and made it difficult for
teachers to handle the regular
teaching foad, much more so health
education. Second, the number of
teachers who had attended tropical
disease workshops was further reduc-
ed. Nine classes were now staffed
with teachers who had atiended
neither workshop. At this point in-
tensive consultation education began
with each teacher. Review was also
made of each teacher’s timetable to
find suitable opportunities to teach
about tropical diseases.

The health content of textbooks:
teachers are truly surprised

In order to give credence 1o our claim
that the four diseases were relevant to
the school health curriculum, we
decided to review the school health
texts for each primary class and pin-
point exactly where each disease fit-
ted.

As noted earlier, malaria received the
fullest verage. Guineaworm was
mentionec only once in the book for
primary class three but all books in-
cluded sections on clean water.
Schistosomiasis was covered under
the name bilharzia only in book four,
though need for proper disposal of
human wastes was treated in each
text. There was no direct or indirect
mention of onchocerciasis.

A page by page review of all six
books was prepared, either to rein-
force existing mention of a disease or
to indicate specific ways a disease
topic could appropriately fit into the
available material. In the case of on-
chocerciasis, for example, when a
text specified that some insects carry
disease, teachers would be asked to
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mention the black fly; in a section on
*‘eye trouble'’, note was made that
onchocerciasis can lead to blindness ;
in another text referring to working
on the farm, the danger of exposure
to black fly bites was emphasized.

This review was mimeographed and
given to evary teacher and head-
master. The teachers were truly sur-
prised that the school health lessons
outlined in these standard texts of-
fered such a wide potential for
teaching. One would think that
teachers had never scrutinized the
textbooks. Another possibility was
that they ignored health in favour of
teaching other subjects for : 1ich
students might be examined on leav-
ing school. It was not just the
tropical diseases therefore which
were receiving little attention, but the
whole area of health.

A small step forward

It would not be realistic to expect
major improvements in the pupils’
knowledge given the short time
available in the weekly teaching pro-
gramme plus the other constraints
mentioned. Still, a small change was
noted in the follow-up survey con-
ducted in April 1984 among 95% of
the original sample.

Pupils’ knowledge — Whereas at the
beginning of the school year only
3.8% of pupils knew that mosquitoes
carry malaria, 18.8% had this
knowledge at the end of the year (Z
= 10.64, p < 0.0001). Awareness
that wading in streams leads to
schistosomiasis increased from 5.2%
to 12.0% (Z = 5.37, p < 0.0001).
While these changes are statistically
significant, they still show that there
is a long way to go to improve
knowledge (let alone practice). But
the positive direction is encouraging.
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Knowledge on guineaworm remained
high with no significant change.
Those knowing the correct cause of
onchocerciasis continued to be
negligibie.

Workshop impact — Since the
teachers themselves had received dif-
ferent types of exposure, there was
interest in seeing if this reflected in
their pupils’ knowledge. The major
difference between teachers was at-
tendance at a workshop since all of
them benefited from individual con-
sultations and received teaching
materials.

Malaria knowledge among pupils
was chosen as a test case since it
registered the most improvement.
Pupils® responses were compared ac-
cording to whether their teacher had
participated in a workshop or not.
While both groups showed progress,
21.1% of those in classes where the
teacher had attended a workshop
knew that mosquitoes carry malaria,
compared to 12.0% in other
classrooms. The major impact was
therefore realized by pupils whose
teachers had participated in the more
active form of training where group
discussion and visual inputs could
reinforce learning.

Teachers pinpoint the real
difficulties

The results of the follow-up survey
on pupils’ knowledge were
mimeographed and distributed to all
teachers with a note thanking them
for their efforts. Honest mention was
made of the small size of gains, but
encouragement was given for conti-
nuing action in the coming school
session. Feedback was also gathered
from the teachers who were asked for
their views on how the programme
could have been more successful.

All indicated appreciation for the
various inputs by the research team.
They felt that the review of the
school health texts had clarified their
responsibilities. Some expressed op-
timism that with the past year's ex-
perience, they would be better equip-
ped to draw a more appropriate work
plan for health education in the com-
ing year.

A few noted the helpfulness of the
films on guincaworm shown in
previous years by the Health Educa-
tion Unit of the Siate Ministry of
Health. This confirmed the resear-
chers’ suspicion that children’s high
level of knowledge on guineaworm
was not a direct result of the school
programme.

Teachers outlined their real and
perceived difficulties in implemen-
ting the programme. Some blame
was placed on the home. It was
reported that some children were
discouraged from practising what
they learned. For example some
parents did not believe it was helpful
or economic to boil or filter drinking
water.

The Ministry of Education was men-
tioned as well — no provision for
teaching aids, inadequate time allot-
ted to health education, inadequate
training in health matters at teacher
training colleges, subjects not spelled
out clearly in the standard syllabus,
no specific directives from the school
board.

Comments were also made in the
direction of the local health service.
Without adequate drugs in the local
dispensary, teaching and early refer-
ral for these diseases became mean-
ingless.

Teachers did not spare themselves of
criticism. They agreed that in many
cases  traditional  beliefs  still
hampered their teaching of modern
concepts.
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The central role of the individual

The teachers’ comments point to
several important foci for fuiuie in-
tervention. The research team in-
tends to share its experiences with the
Ministry of Education so that im-
provements in both syllabus planning
and teacher education can be made.
Consuliation with :he local school
board will be needed to sce if disrup-
tive transfers can be avoided. Head-
masters will be encouraged to make
greater use of the Parent Teacher
Association as a medium for
generating support for disease con-
trol activities in the home.

While these ‘‘external’* changes will
help, both the teachers’ insights and
the research team's experience point
to the central role played by the in-
dividual teacher.

It may be true, as some teachers
claim, that there is a lack of imagina-
tion, confidence or willingness (o
make adaptations and interpretations
of the school health syllabus. But
then, there were teachers who used
their own resources to buy and make
their own teaching aids, like cloth
water filters. They even shared these
with other teachers. On the other
hand, others were waiting for finan-
cial assistance from a resource-
starved parent teacher association or
the local school board to purchase
teaching aids.

No matter how many directives come
from the ministry, their impact will
remain  minor unless teachers
perceive health education as a naiural
part of the curriculum and feel it to
be a matter of duty to the chiidren.

Here, support on the local level is of
importance in stimulating interest
and involvement.

Since the workshops and in-
dividualized follow-up did show
some impact, the research team in-
tends to build on this experience. An-
nual workshops on school health
education will be organized and team
members ¥ill meet with teachers ear-
ly each session to help set out a plan
of work that truly reflects local
health needs. With these rein-
forcements it is hoped that teachers
will accept teaching of local health
issues as a basic part of the school
curriculum. a
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Abstract.  School attendance records of all primary schools in a guines worm-endemic
village in southwestern Nigeria were examined to determine the cause of missed school
days and school drop-outs. At the time of the survey, 1,49 pupils (768 boys and 727 girls)
were registered in the 4 primary schools in the village, of which 21% of the pupiis were
infected with guinea worm disease (GWD). Female pupils had a higher infection rate than
their male counterparts. Guinea worm-infected pupils missed up to 25% of school year
days compared to a non-guinca worm-infected absence of 2.5%. At the height of guinea
worm scason in the study area, guinea worm-related absences contributed virtually all of

the absentecism recorded in the schools, Im

educational attainment of the pupils are dj

Guinea worm discase {(GWD) is endemic in
most rural communities in Nigeria. Effons to
control the infection in Ibarapa district of Oyo
state have not been successlul largely due to the
Paucity of sanitary water supply in the affected
areas. Pipe-bome water supply to western lbar-
apa district stops at the village of Idere, as a
result, most villages in western Ibarapa depend
on stagnant shallow ponds and wells for their
domestic and main drinking water supply, These
collections of surface wutcr serve as breeding
grounds for the Cyclops specics, the intermediate
obligatory host of Dracuncufus medinesis, the
Causative organism of guinea worm infection,*
Disability dve to GWD may last for 3—4 months,
depending on the location of guinea worm le-
sions and relative number of ulcers.?? A high
prevalence of GWD coincides with mid-school
year activilies and major agricultural activities
when the farm lands are cleared manually in
preparation for cultivation, planting and har-
vesting of the essential staple foods.

Although many workers have studied the im-
pact of GWD in terms of lost work days and
decreased agriculiural productivity in the adult
labor foree, little is known of the effects of GWD
on children’s activities.* * This study reports the
findings of a cross-sectional survey of GWD
among primary school children (aged 6-14 years)

e ———

Accepied 16 April 1986,

plications of the findings within the context of
scussed.

in ldere vuring the school year 1981-1982 and
the impact of the discase on school attendance.

MATERIALS AND METHODS
Study area

Idere is about 117 km southwest of Ibadan,
the seat of Oyo state govemment, and about §
km from the Rural Health Center Igbo-Ora. Do-
mestic water supply for Idere residents comes
mainly from shallow ponds. Cisterns for rain col-
lection and stand pipes do provide some amount
of water for the people. However, while on their
farms, Idcre farmers and their families collect
their drinking water solely from shallow ponds
which contain guinea worm-infected Cyclops.
There are 4 priniary schools in Idere. When not
in school, most of the boys and some of the girls
betweer the ages of 10-14 years helpon the fam-
ily farms.

Primary school visits

All primary schools were visited during the
months of January and February of the 1981~
1982 school year, the height of guinea worm sea-
son in lbarapa. On the survey day, each pupil
present in school was visually examined for »
guinca worm lesion or blister and for & palpable
preemcrgent adult guinea worm under the sub-
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Fourt 1. Dic . . xtizs of rasg of noasticndance in
Sdere schools by class kevit (981-1582

culancous lissue. Attendance records of each class
during the 1980-1981 and 1981-1982 school.
years were inspected for cause and duration of
abeencex. ConArmation of cause for spence nor-
mally was oblained from the class teacher, but
8 relative of the pupil in the 1ame school wag
consulied in cases of doubiful sxcerainment of
cause by the class weacher. Funhermore, class
weachers and school headmauiers were individ-
uelly intervicwed as 10 what proportion of their
pupils dropped ot of sckool csch year aad for
whai rcasoa.

ALIULTS

Registrstion in all primary schools in ldcre
during the period of the siudy was 1,493 pupils
(768 boys and 727 girls), 68% of children (6-14
y<ars) ia the village. GWD was present in 28.2%
of the pupils, with more females (22.3%) infecicd
than males (20.2%). Figure i shows the propor-
tion of pupils absent by class kevel duning the
1981-1982 school year. Peniods of high absea.
wxism corespoad with the height of both dry
scason and guines worme scaon in the villags.
GWD wes the major cause for missed school

Porat of sovent Pupin

S 3 3 e & & TAWILG WA,
Sumten o eonetmaasess fowsey

T ]

B oo Bup W guines vomm

Ficuag 2. Comparison of peroent durstion of adb-
seniceivm (in weacks) in Ldere primary schools by cause,
1980-1981.

days, and, during JanuarwFebruary, it repre-
senicd almost Whe enlire reporied cause (or non-
atterndance ia schoo’s. Abscniceism declined as
guinca worm scason wanced. Figure 2 shows pu-
pils with GWD were absent from school Jonger
than noa-guinca worm-infected pupils. The av-
erage absence for GWD wes 9 weeks vi | week
for noa-guinca worm absence. This represents
25% and 2.5% of misscd days, respectively.
School recoeds indicated that approsimately 5.7%
(83) of the pupils registered in schools perma-
neaily dropped out due 1o guines worm infec
tioa, while the coresponding proportion of pu-
pils who dropped out for non-guinsa worme-
related reasons was 0.8% (12). GWD was the
reason for the initial abience of 8% of the 97
pupils who mever retumad 10 school.

DUCUIIIOM

Importance of clean waler supaly and proger
wasie disposal is 8 difficult concept to tcach the
pupils in 1dere primary schools because saniary
facilitics are sbaent in the entirc communily. This
study found thai &3 a conscquence of guinea worm
infection, over 21% of Idere pupils in primary
schools did not benehit from the cducational op-
ponunitics provided through the school sysiem.
No provisioa is made for homs or individual
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tutoning. In Nigeria there is a sirong link between
Litcrac; and attainment in keadership.

For pupils whe are chroniaally infocted with
GWD 10 optimally benehil (rom the educationsl
sysicm, cducation ia pcraonal and community
hygicne should bocome an ciseniial component
of insircction in pamary schools in 18cre. Coa-
labovative effon by sdministrators of education
and 10Cial $CrviCe agrncics i3 NCCTIIArY 10 pro-
viie esscntial sanitary amenitics W0 promoic
school health in nual villages, including the pro-~
vision of adequate pipe-tbome watey and toikel
Balitics ia pamary schools and in the com-
mun:ly. The tnsmiision cycle of GWD is known
10 be intermupted in a roiatively shon ponod whea
adequale prpe-borme waler is provided 10 an en-
domnic community >
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ABSTRACT

For years the teaching of health education has always been a probiem In thz Nigerian
schools cither due to the absence of the subject on the cumriculum or inadequate
professional preparation of teachers to handle it. This study introduces an extrs-
curricular approach using four endemic diseases as an example in the teaching of
health education in five secondary schools. The findings revealed that: 1) teachers
can be successfully used as informal agents in the school environment if exposed to
sppropriate health education techniques, and 2) endemic diseases can be controlled
:hxq:;h the provision of learning experiences in the wnool environment where
casible.

THE SCHOOL CURRICULUM AND THE
CONTROL OF TRGPICAL DISEASES
IN NIGERIA

The colonial government paid little attention to the educational needs of the
people. Education was left entirely to the Missions who, according to Lord
Lugard assumed that the African culture and religion had “no system of ethics,
and no principles of conduct™ [1]. Before the tum of the nineteenth century

tnt1. Querterly of Community Heslth Education, Vol. 6(4), 1985-88
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many schools were founded in Nigeria by the missions with no clearly defined
educational policy by the coloniai rulers to guide them {1].

Formal education made significant impact in Migera in the late nineteenth
century with the activities of the missonaries and the colonial governmerit. The
primary objective of the early missionaries was to convert the “heatken™ to
Christianity through education. Hence their efforts were concentrated on
English grammar, Latin, Catechism, and writing—with the Bible as a major text
book [2].

It was only in 1399 when the Northern and Southemn Protectorates were
established under the British Government that the government got involved in
the education of the people [1]. Government schools and education
depariments were crezied and educational requirements and regulations werse
promulgated in the early twentieth century.

By 1925 it was soon evident through the Phelps-Stokes Reports on Education
in Africa that the content of the curriculum in schools was not relevant to local
reeds [1]. Instead it was centered around the needs of the colonial government.
The secondary school curriculum was based on the syllabus for the Cambridge
Junior and Szrior Local Examinations Syndicate and the Matriculation
Examination of the University of London [1]. After the Phelps-Stokes Report,
the colonial government made efforts through the years to adapt the schooi
curriculum to local situation but these efforts were generally unsatisfactory.

In 1969, nine years after Independence, a National Curriceium Conference
was convened by the National Education Research Council (NERC) to deliberate
on curriculum planning in Nigerian Schools [3]. The aftermath of this
conference and s subsequent one in 1977 culminated in the formation of 2
national policy on education which took into consideration the *psychological
and emotiona! needs of the Nigerizn Child.” In al! these deliberations and
activities, health education was never featured as a subject. Where it was
mentioned by contributors, its content was usually related to biology [4]. The
education experts continue to jopgle health education around biology, physical
education, and hygiene curricula. -

Up uvxitil today, health education in Nigerian schools is yei to be properly
recagnized and appreciated by the education experts and school administrators.
Because of this lack of enthusiasm, teachers continue to receive little or no
professional preparation in the teaching of health educstion. Health education
Is combined with physical education in teacher training colleges—a situation
which deters ihe effective teaching of health education, according to popular
reasoning among hezlth educators [5].

In Nigeria, communicable diseases zre responsible for substantial rates of
mertality and morbidity, loss of manpower, and impaired productivity.
Although there 2re several measures to control some of these diseases at the
one through four age group level \.1 maternal and child hezlth clinics—the latest
of which is the Expanded Immunisation Programmes (EP1)—very little attention
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Is paid 1o the school-age child. The cnly education the school age child (five
through sixteen years) reczives at his/her level on communicable diseases is in
biology, health science, or hygiene courses. Health education is not offered as a
subject. :

At the s2condary schoo! level, the biology curriculum focuses more on the
phys.ology and anatomy of living things than on diseases or health-related needs.
Where discases are mentioned, they are usually treated in relation to entomology
and 2oology under such headiags as arthropods, multicellular animals, and
disease vectors without any bearing to the local health problems and diseases to
which the students are susceptible [6].

Many studies have highlighted the need to include health education in the
school curriculum but the ~all has always not been heeded by the school
authorities [7,8). This experience calls for a need (o develop zalternative
strategies that will by-pass the school curriculum in order to incorporate health
education into the activities of the school. The preseni study describes an extra-
curricular approach to the introduction of health education in secondary schools
in Nigeria. The aim of this study is to assess how effective s:condary school
teachers could be as informal change agents in the school environment if
exposed to health education strategies in which they acquire specific skills,
techniques, and leamning experiences which are relevant to the health needs of
the schoo!l child.

METHODOLGGY

The study was carried out in five randomly sclected rural secondary schools
created in 1979. Four endemic tropical discases prevalent in the area of study
and wargetted by the World Health Organization special program on the contro}
of tropical diseases (TDR) were the main forus. These include malaris,
schistosomiasxis, onchocerciasis, and dracontiasis (guinea worm) with prevalence
rates of 56 percent, S percent, 20 percent and 34 percent respectively.

For the purpose oy teaching, second year students were chosen as the target
population. Baseline data on the knowledge of the four diseases were collected
from teachers and theis students. Methods of data collection included a
sell-administered Guestionnaire, informal interviews, and personsi observaiion,
The quesiionnaire for tzache:s was designed to provids information on their
knowledge of school hzalth education, broadly classified into healthful schoo!
living, health instruction, and school heslth services. The questionnaire was
pretested in a schoo! similas to those being used for validity and reliability.

Based on the results obuained irom teachers and students, a curriculum which
laid emphasis on experiential leaming was designed for the students. After
secking the consent of the Ministry of Education, » four-day workshop on the
use of the curriculum was held for teachers. Method of instruction was
facilitated by the use ofdcmomlrnion, lectures, story telling, role playing, and
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the use of visual-aid materials. Frogress evaluation was initiated two weeks after
the workshop, while the final evaluation followed about seven months later.
This period of time allowed the teachers involved sufficient time te teach and
implement the various activities required of them.

Results of Bssalina Data for Teachers
and Thair Students

Responses were obtained from fifty teachers. The teachers displayed very
littie knowledge of czuses, prevention, and treatment of schistosomiasis (4%)
and onchocerciasis (2%). a fair knowledge of guinea worm (63%) and 3 good
knowledge o” -3laria (81%). Analysis of the teachers’ background revealed that
most of them have had little or no formal preparation in the methodology of
health educztion as a subject.

Data were cojiected from 632 students. They portrayed little knowledge on
the causes, prevention, and treatmen: of onchocerciasis, (0%), schistosomiasis
(5%), and guinea worm (34%) and only 25 percent had some knowledge of malaria.

INTERVENTION

The workshop for teachers was held at the rural health center and lasted four
days. The purpose of the workshop was 1o infroduce the teachers to the
methodology of teaching school health education, using the four endemic
diseases as examples. The participants were the seven biology and health science

moaths earlier had failed. Teachers apparently were not willing to spare their
free hours for what they considered an inservice training. Two of the seven
teachers were university graduates, while the others wers products of colleges of
education and polytechnics. There was only one female teacher (an expectant
mother) in the group.

Before the formal presentation of the diseases to teachers, there was a session
on school health, which included materials and method in the teaching of school
health education. The following was the format of oresentation:

Stage 1

(a) Presentation of educational and behavioral objectives relevant to each
disease. The facilitator describes the mode of transmission of each disease,
the symptoms, control and treatment, and then relates it to local
conditions. Teaching meterials and methods used included role playing,
story telling, demonstrations, gnd visval aids (drawings, slides, and
posters).



_LL_

TEACHERS AS CHANGE AGENTS / 327

(b) Teachers make sketches of selected visual aids which they will reproduce
st home and use for their health education projects when they retum to
their schools.

Stoge I

(2) Teachers discuss the local beliefs, attitudes, and practices which
contribute to the spread of the four diseases and other diseases of
interest.

(b) Teachers discuss control measures for the disease, especially those that
are feasible within the school environment.

Stage JI]

(a) Teachers suggest ang discuss appropriate strategies to change or influence
the beliefs, attitudes, and practices of the school children to control the
diseases.

(b} With the guidance of the facilitator, teachers list and discuss the specific
disease control activities they will carry out when they get back to their
schools.

(c) Review and evaluation.

Teachers’ Performance at the Workshop

The teachers contributed and participated fully in all discussions on the four
discases. They were particularly active during discussions on traditional
medicine, local beliefs about the four diseases, and predisposing habits of the
ccmmunity. Other health issues of interest to the teachers were tex education in
schools, hypertension, and stress in the society. The teachers were very
concemned about the poor living conditions in the community.

Of the four diseases, onchocerciasis appeared to capture their interest most.
Only one of the teachers (a Ghanaian) was familiar with the disease. They were
excited to have a skin snip test at the Liboratory in the health center during their
field visit. The teachers were proud to display the teaching aid materials which
they prepared during the workshop.

Evaluation of teachers indicated significant increase in the knowledge of
the four discases after the workshop. The teachers involved indicated a
desite for: 1) more of their colleagues to be involved, 2) films to be produced
on the four diseases to enrich workshops in future, and 3) the facilitator
and other members of the health team to visit schools to give health talks
to the pupils.

At the end of the workshop, incentives comprising information pamphlets
and booklets on the diseases studied and copies of the book Where there is no
Doctor were given to the seven teachers and their principals.
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Before departing, the teachers agreed that their immediate sssignment for the
next few weeks would be to:

1. Provide leadership in the formation of a school health committee with the
cooperation of theiy principals;

2. Organize methods and materials for teaching the four diseases;

3. Work on the improvement of the environmental conditions within the
school with assistance from the Parent-Teacher Association (PTA) and
technical advisers; and

4. Ensure both the adequate supply of potable water and the provision of
toilet facilities in their respective schools.

EVALUATION OF TEACHERS'
POST-WORKSHOP ACTIVITIES

School 1 — Okedere High School

The teacher who participated in the workshop from this school is a biology
graduate with eight years teaching experience. Of all the teachers, he made the
most significant contributions in class during the workshop. After the workshop
he was able to incorporate lessons on the four diseases into his biology lectures
for several classes apart from the target group. The diseases were used as topics
of debate during weekly extra-curriculum activities. Examples of topics for such
debates included: “Should we demand that the government grant us regular
water supply from the taps or should we dig wells or bore holes?™ This kind of
topic according to him, was with relevance to causes of guinea worm infection.
On malaria treatment, the topic was: “Should we practice self-medication or
should we rely on the dispensary for drugs?" The school hasa pitlatrine. They
have a s:anding pipe which is broken. Water does not flow regularly in ldere
town, so the urgency for repairs is lacking. The PTA is aware of the project in
the school. They contributed to the full equipment of the first aid box. A+ much
as they appreciated the need for a well, there were more pressing issues (i.e., the
building of more classrooms and temporary walls for students who are presently
studying under trees and temporary sheds). A school health committee has been
formed. The students were organized 10 take turns in taking care of the toilets
and in the maintenance of a clean compound. The school maintains a clean
environment with beautiful flower gardens. Until a well is sunk, the students are
instructed to bring drinking water from home in small containers and to ensure
that the water is cyclop-free through boiling and filtering.

School £ — Ayslogun Grammar School

The teacher from this school is a graduate of a technical college with a public
health engineering background who has been teaching for only eighteen months.
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The principal of the school has been supportive of the project from its inception.
At the end of the workshop, the principal asked the teacher 10 share his
experiences with members of staff during one of their staff meetings. It was the
principal’s hope thst the teachers would incorporate the four diseases in their
teaching.

At the time of the final evalustion, the PTA had pit latrines half-completed
and were in the process of digging a well. Funds are major constraint in these
projects. The PTA is responsible for completing snd equipping blocks of
classrooms and equipping the school science jaboratory. The teacher in chzarge
hzd compleied irparting knowledge of the diseases to the students concerned.
According to the principal, the students no longer go 1o nearby streams for
washing and drinking after school meals. It was Brinea worm sesson and those
affected were being sent to the health center daily. Only 18 cases of guinea
wo:m were reported at the time of dzta collection. This nuraber, according to
the principal, is small comparad to the previous year when guinea worm
accounted for SG peicent of absenteeism in the school. The school has no
immediate plans to erect a pipe-borne water tap because of funding difficuliies.
The compound is neat and tidy with beautiful gardens.

School 3 — Lejorun High School

The teacher from this school is a graduate of physical and health education
with twenty-two years of teaching experience behind him. He was the acting
vice-principal of the school.

This teacher began his activities in the school after the workshop by giving
short health talks during morning assemblies. On World Health Day, he used the
opportunity to speak on onchocerciasis to the whole school. His achievements
included the teaching of the four diseases 10 the target group. '

The scirool had no well and s students relied on neasvy streams for washing.
After the workshop, the teacher requested technical assistance in the siting of a
well. Since then, a geologist and an environmental health expert visited them
but the schoo! still is without funds to sink a well. Meanwhile the PTA donated
2 tank Jor storing of water supplied weekly by the water corporation. The
teacher made arrzngements ior the provision of plastic pot containers in each
class with funds contributed by siudents. Each class gets its daily supply of
water from the tank eliminating the need for the students to visit the nearby
streams. At the moment, arrangements for the regular supply of water from the
water corporation in town is being hampered by lsck of funds 0 pay for the
services. The scheol is in dire need of funds to run the school. They have
intensified their agricultural Project in order to generate funds from the sales of
farm produce. The school has employed the services of an agricultural extension
superintendent to assist with the farm. All the =chools in the rural areas have
large corn fields. The:e ace no good toilet facilities but ths school] auttorily is
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now working with the PTA development committee to construct pit latrines.
The teacher has completed the teaching of the diseases to the target group and
a school health committee has been formed.

School £ — Isals Oba Grammar School

Two science teachers, each with about five years teaching experience,
participated in the workshop from this school. These teachers started imple-
menting programs beforz the other five teachers. During our visit, the teachers
demanded thas we should have 3 brief session with their students. The responses
from the students on the knowledge of the four diseases were encouraging.
During our brief interaction with the students, six children informed us that
they had experienced blood in their urine (schistosomiasis), and one boy
mentioned that he had blurred vision. They were 2l referred to the health
center. Other zchievemeats in the school included the formation of an active
health committee, the construction of urinals, and half-completed pit latrines
(with student labor). The completion of the latrines and the construction of 2
weil are on the PTA agenda as priorities 25 soon as the tasks of equipping science
laboratories and finishing uncomplsted classroom blocks were accomplished.
There is no well in the school corpound, so students were asked to bring drinking
water from home in small jerry cans on a rotational basis because the tank
donated by the PTA 2 few months earlier was rarely filled with water. According
to the school authorities, only one cas» of guinea wormn was reported so far. The
compound is kept clean by students and the flowers are well tended. Sometimes
during visits students can be zeen busily working on the school farms which the
school authorities looked to as a source for funding school projects.

School 5 — Lasogbs High School

The teacher from :his school was a young expectant mother and the only
woman in the project. She is a graduate of the National College of Educatior
and has been teaching for ten years. She tvas the last to begin executing the
workshop assignments due to ill-health. The principal, a keen supporter of the
Project was disappointed that their school's progress was slow compared with
other schools. At the time of our visit, funds had been provided for the purchase
of materials for the first aid box. The principal requested othsr staff members
to work with her in the formation of a health committee. Water has slways been
a major problem since the school is not close to any flowing streams and is some
distance from the community. The school has a shallow well which dries up
during the dry season, snd it has been found that the topography of the area is
an obstacle in the siting of deep wells. The school requested technical assistance
In siting another well. One unique example of the workshop's impact was the
display of drawings of the life<ycle of ths four diseases prepared by the science
teachers during the workshop on the walls of the schooi laborstory. Another
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Innovation was the provision of plastic buckets for storage of water for school
and students’ use. According to the priacipal there sre pians 10 construct pit
latrines In addition tc the well and the PTA was cager to rendey assistance.

The scheol environment is kept tidy by students. The achievements of this
school were made possible through pressure exerted fiom the principal on the
science teacher.

DISCUSSION

The job of each teacher after the workshop was to organize the teaching of
the diseases to certain groups of students, to provide leadership in the formation
of a school hzalth committee, and the working on the improvement of the
environmental conditions within the school environment, with the cooperation
of the PTA where necessary. From the findings all teachers 2ttempted to
accomplish all of these at their own pace. They all showed a high level of interest
during the post-workshop intervention. One example was their ability to
accommodate the project at a time when Milita:v Government announced 3
change of currency as one of the measures to arrest the country's battered
economy and {oreign exchange. Every citizen had to queue endlessly in the
banks for lcng periods in order to have their old cusrencies exchanged for rew
ones within two weeks deadline. There was difficulty in generating funds for the
implementation of activities due to the general ecc.omic recession which
transferred additional responsibilities from the government to parents and the
community. Government directives were that the PTA should handle all the
unfinished projects by the last civilian regime. This implied that funds
contributed by the PTA to improve the schools' environmental conditions were
diveried to the equipment of science laboratories and for completing blocks of
classrcoms In readiness for the new entrants the following session.

Despite all the difficuities encountered by the teachers either within the
school system or without, the findings show that health education can Le
successfully introduced .nto schools throug® an-extra-curricular approach thus
by-passing the educaticnal policy. This alternate approach has made significant
contributions to areas of school health which were hitherto neglected {n the

" schools concerned:

1) it hasincreased the leve! of awareness on the control of tropical discises
through adequate iieslth education, among school personne! and students.

2) 0t has created the need to improve conditions in the school through the
organized efTorts of 2chool personnel, PTA, and students withnut relying
solely on the government—especially when funds are inadequate.

3) Since health education is not catered for on the time table, this extra.
curricular approach has sfforded students the cpportunity to gain
knowledge of prevalent diseases in their environment through various
learning experiences.

CONCLUSION

Reports frem the involved teachers indicate the children seemed to enjoy
the brief zessions of health education. According to them *the students wanted
more but there was no time.” The project demonstrated that in the absence of
health educstion on the curriculum or time table, the present approach can be
edopted to effect positive change in the school environment. Finally school
authorities recognize the need to improve the health status of the school child
through health education, but the educational policies werc sometimes,
iradvertently militating against the implementation of health education
activities.

Presently the country has Jjust introduced a new educational system with -
health education termed health science in the secondary schoo! curriculum 9].
The execution of the subject on this new curriculum will remain a problem for
some time since professional training of teachers and producticn of school
health text books will take s while.
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Summary

This psper reports one study carried out
amoag school children in Nigeris t2 investigate
some of the social and behaviour factors con-
tributing to the transmission of malaris,
guincaworm, schistosamiasis and onchocercia-
sis. Dats were gathered from 1310 secondary
school children in a rucs] communicty. Analysis
of daca revesled that 70%, of students wash and
ferch water in the sueams and ponds for
domestic purposes. More than 70°, claimed
that their drinking water was pipe bome even
though we knew that the taps had been dry for
months. Only 29%, specified streams, wells,
poads and water holes &3 sources of water
supply. More than 30%;, clsimed to trest theis
water before drinking in their homes. There is
evidence from home visits in the communiry

that 8 large proposticn of the populatioa 6

very littde to improve the quality of drinking
water before consumption.

With the exception of malaria, the student’s
Inowledge on the causes and prevention of
schistosomiasis, onchocercissis and guincs-
worm is vircually ail.

All of these had implications for an educa~
tional intervention plan which was the next
phase of the project.

Introductioa

The school £ge population is one of the vulner-
able groups krown to suffer serious conse-
quencer from envizcamental hazards. High
mtes of morbidity among school chisdren are
well estsblished. Infective ead parasitic

diseases, eapecislly malaria, are responsible for”

high rates of sbreateeism in schools in Nigeria.
Bruce-Chwart in a comp-zhensive malaria sur-
vey in Nigeria a3 far t .ck as 1951 recorded a
parasitic rate of 92°, emong school children
(Bruce-Chwartt 1951). Sirce then numerous
studies on prevalence and cpidemiology of
malaria among school ciun'sen revesled that
the rate has not decreased s.gnificantly. The
morbidity rates for schistosomistis are Quite
high in endemic arcas. Infection rates rangz
from S8 to 93°% in school children. (Gilles
etal. 1981; Sicgal 1968). Guincaworm infection
exists in most rural communities where the
people depend on surface water lLoles for
domestic and drinking purposes. Kale (1977)
recorded 8 prevalence rate of 22-27", among
the 10/14 years sge group, while 8 rate of
13-23°%, absentecism from schools was
reported by Nwosu ¢f al. (1982). Onchocercia-
si3 has been known in Nigeria for more then 70
years. Blindness rates of up to 15% havz beem
seported in heavily affected aress (Crosskey
1981). In some communitics some children are
already Llind by the sge of 9 years (Aldiex
§981).

There is no doubt the: much of the human
behaviour that coatributes to the transmissioa
of disease has its roots in the practses, health
beliefs and perceprions learned esrly in youth.
Many discases zre suongly linked with
people’s life styles, occupation and poor living
conditions and sre complicated by ignorance
and poverty.

In 1981, the UNDP/World Bank/WHO
special  progrsmme  supported s  muld-
disciplinzry research project for the control of
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malaria, schistosomiasis, dracontiasis and
onchocerciasia at the Univensity of Ibadan,
Nigeria. The main objective of the projectis to
s3sist the eflorts of the biomedical scieatists by
examining the social, economic and behavioural
factors in the wansmission of these discases.
The school age gmup (518 years) ia the com-
munity where the tezcarch programme (TDR)
is based comprise 33%, of the populsticn and
constituted the tasget for tus study.

Study sres sad Lackground

The project is being carried out in the 1barapa
disuict of Oyo Sute in western Nigeria,
Jbsrapa Division, 31 it is popularly known,
covers about 288) square km end has st present
s population of 191'612. Ibirapa extends
towards the savanna region in the north and
the rain forest zone in the south. Hills and
rocks occupy 4-3° of the land surface. The
division comprises seven major rural towns,
namely Esruwa, Igboora, Igangan, Idere, Taps,
Aiyete and Lanlacte. Ibarapa has no acknow-
ledged capital. 1gboora, onc of the larger towns,
is the hesd of the Ibarapa District, while
Eruws is the divisional headquarters. The lack
of a recognized Oba (a consututed wraditional
king with myal appararus) hss hindered
Igboors or any of the larger towns from
claiming to be the nstural capiusl of lbaraps
Division. The population of Ibaraps is
unevenly distnbuted, with about 70%, in the
tcven major towns and 30%, living in more
than 700 villages or farm sertlements scattered
throughout the area. The farm settlements are
temporary residences where the people camp
in order to carry out their daily occupation of
fsrming, crafts, etc. At weekends, festivals and
ceremonial periods many village relidents
geturn to their family compounds in the town
ot to their pesmanent home settlement.

There is a dispensary in ecach of the rursl
towns, 8 health centre st Jgboora and 2 district
hospital at Eruwa. The larger towns, like
Eruwa and Igboors, have piped water whose
supply was intermittent while the remaining
towns and villages rely on wells, ponds, water
holes and streams which as sources of water
supply are heavily polluted.

Methodology

A fcw years ago, the Oyo State Government
declated free, and compulsory, education—
from primacy school to vniversity level—for all
in the Scate. In order to cope with the annual
intake more secondary schools were created.

The study was carried out among secondary
school students rtom 10 newly created schools
randomly sclected in five of the rursl townsy
within lbarsps durict. The sample consisted
of second year pupils of the 1981/82 session in
all the 10 schools. biwch class had an averuge of
140 students thereby making 8 totel of 1400
students for inclusion in the study. Daa
collected included the children’s 3ocio-
demographic data and their knowledge abuut
causes treagnent and prevention cf malaria,
schistosomiasis, dracontiasis and enchocerci-
asis as well a3 their beliefs and practices in
relation (0 these discases. Mcethods of das
collection included: informal interviews with
pupils, school personnel and parents; general
observation in schools and in selected homes
in the community; and & sclf-administered
questionnzire complered by the pupils.

The questionnaire included questions on the
pupils’ notions of causation, preferences for
ucaanent (traditionsl or modern) and notions
of prevention. Other items related to recog-
nition of discase sympioms, practices and
behaviours known to be sssociated with trans-
mission of the discase, personal protecuon
measurcs and past experiences.

The purpose of the informal interviews and
observation was to cross-check information
given by *he pupils when there was 8 need for
clarification or confirmation of any sort. Four
ficld assistants were trained 10 assist in the data

* coilecuon.

Findlngs

DEMOGRAFHIC INFORMATION

Out of 1400 pupils in the 10 schools, dats was
collected from 1310. Most of the abteniceism
in many schools was ascribed to an outbreak of
guincawurm infection. A few others who were
absent wcere preparing for the annual sports
competinon. Of the 1310 pupils, 60°, were
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Toble 1. Cruses of melania and guincaworma

Teabla 3 T of malania snd

Malaris  Guincaworm

Couses (%) o) Treaunest o) *.)
Dust 7 -— Howpiwad qa 24
Morquito bite b1 —_ Native mediciae 3 ]
Swamming in dirty weter -_— ) Drugps 4 1 |
Groundnut oif or pulm oil 3 - Palm oil -_— [}
Bute of small ir.secny 8 -— Qhemin 3 |}
Woeking in the sua 4 - Traditional heiler 1 1
Dnalung impure waer -— a4 Doa’t know n [
Doa’t hoow a [}

a=1310

a=1310

Table 2. Preveasion of malaris sad guiscs—orm

Malaria  Guincrwerm

Prevendco 3 (%)
Insecuicides (3peay and coil) t -—
Nsuve mcdicine [} 2
Oa swsy bushe 4 -—
Preventive dougs 1] 4
Mosquito neg 2 -—
Inpection 3 -—
Boding nf weeer - ¢
Don’t boow [ ] »
a=|310.

males and 40% females. Their sges range?
from 11 © 23 years, with » large proporton
(over 35%,) of the children between 14 and 16
years. About 50, were Christians while 45%;
were Muslims. Seventy per cert of the parenss
bad reccived oo formal education. Cver 64%; of
their fathers were involved in subsistence farme
ing, whilz 60%, of their mothers were eagagsd
in rading.

STUDENTS' NOTIONS OF CAUSATION, TREATMENT
AND PREVENTION OF MALARIA, GUINZAWORKE
ONCHOCERCIASLS AND SCHISTOTOMIASIS

The findings sre presented in Tablay | © 6
They show (hat, excepr for malaris snd
guincaworm in which 36°; and 43%, of the
pupila respectively had the cosrest notions of
causes, the percentage of pupils with correct
ootions of causes, treatment and preventiion of
the four diseases was generslly low, with ‘doa’t
knov' responses ranging from 3! w0 99%.

Iz should be noted that the Jocal name for
schistosomiasis, which has a symplomatic
origin (blood after urine), was used. By thesame
criterion, onchocerciasis was recognized as four
different discases—chronic itching, nodules,
blusred vision and blindnesa.

BIHAVIOURAL DIAGNGSIS IN RELATION TO WATER
CONTACT AND ITS USE

In rchation to behaviour sssocisted with
guincaworm infection, the majority of pupils
(71%,) claimed to depend on pipe bome water s
their source of drinking water in the home,
while 29% indicated streams, ponds and wells.
When asked in what form their >vater was
coasumed, 39, 1aid they drank their water
uatreared sll of the time, 26% claimed they
oaly boiled their water sometimes and 1%,
said that weter consumed in their homes was
always boiled. More than 50% did not scem 1o
snyociste the drinking of pollured water ~ith
guincaworm.

With zespect to behaviour sssociated with
the transmission of schistosomiasis, 70°, of
respoadants 3aid that they went to streams and
ponds to bathe, swim, wash and fetch water for
domestic use. When asked leading questions
oa the caures of schistosommiasis 8 few (269,)
believed that buthing snd washing in water
could cause bloud in urine but the remasining
74, did not think the two were connected.

Thirty-nine per cent of pupils believed chat
the bite of the blsck By (Similium damnosum)
could cause nodules in the hips and groin,
bluszed vision and blindness, all symptoms of
onchocerciasis. They had no knowledge of
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protecting themsclves against the bite of the
fly.

When asked if they thought the bite of the
mosquito could cause raalaria, 89% snswered
in the affinnative, whereas earlier on (Table i)
only 35%, linked malaria infection 10 morquita
bite in response to e noa-laading qucitioa
on the causes of malaris. Sevanry-five per
cent failed 0 specify what 10 do to protect
themiselves aguinst the bite of the malaris
vector.

PAST EXPERIENCES WITH THE FOUR DISEASES
When aiked to list diseases from which they
hsd suffered within the past year, malaris,
guinesworm, blurred vision, r*omach upset
and hcadache topped the list of discases
identificd.

SALIENT POINTS &l ORSEAVATION OF
ENVIRONMINTAL AND CONDITIONS OF $CHOCLS
AND COMMUNITY

Eight of the 10 schools were situsted sbout
Skm zway from the town. All 10 schools had
spacious well mainwined surroundings with
beautiful gardens. The students did their owa
cleaning and clesring of the bushes. All the
schools had inadequste toilet and water facili-
ties. In schools wheze pic latrines were not pro-
vided, the pupils made use of the surrownding
bushes for defaecation and urination.

Sources of water supply in many of the
schools were nearby streams. Children
depended con these sueams for drinking and
washing their utensils afte. meals during the
break period. Some tchools had wells, buz
these usually dried up in the dry scason. One of
theschoolshad s tap installed butithardly func-
tioned since there was 8 perperual shortage of
water in the area. Asked informaily what they
were doing about the water problem teachers
said that they sdvised students tc bring warer
from home. According to one teacher, students
found this cumbersome and 30 never complied.
Discussions with many of the students revesled
that they did not associste washing in the
polluted strcams and drinking from them with
aaasmission of schistotomissis and guinea-
worm infections.

Classrooms were ¢rercrowded because of
limited spsce. More classrooms, furmniture and

teaching facilities are « xeded 10 cope with the
growing population of the schools. Teachers
and principals complained of insufficieat funds
for the daily sdminisration of the schools.
According to the principals, one problem
facing the school: wes the constant transfer of
teachers by the State Government. In addition
there was 8 shoruge of tnined tesching
pensonnel in the differeat subjects.

The only science sudject offered by most of
the schools was Biology. The schools lacked
well equipped laboratories to teach Physics and
Chemistcy. Health Education was not oc the
school curriculm. Fusthermore the first aid
Loxes in il the schools were empty. Teachers
claimed that children were sent 1o the heslth
sentre Jispensary in case of sudden illness or
cther emergencies.

It is obvious thst the financial needs of the
schools sre urge.t. Some schools had intensi-
fied their agriculrural programme with the
intention of generating funds from the sales of
their farm produce. Tbe school personnel fully
appreciated their role ia the control of wopical
diseascs, however there were more pressing
needs, and the Parenns Teachens Association
(PTA)already had its hands full in it efforts to
qiter for the children’s cducational needs.

A few homes visited in the communircy
maintained clcan compounds. Almost none
had toilet facilities. There were tap:z in all of
the communitics but they were dry. Many of
the homes visited udlized sueams, poads,
water holes snd welly a3 sources of water
supply. Igboors, Eruwa and Lanlate, where six
of the cchools sre located. enjoyed a potable
water supply more frequently than ldere and
Igangan whore thz remaining schools were
located. The incidence of guincaworm was low
In some communities, for cxample Igboors,
during the guincaworm season when compared
to others, such as Idere. It was found that in
Igboora there was 8 sanitary well in almost
every compound. In some of the homes the
common breeding places for mosquitoes were
pots of water containing cassava flour left to
ferment for many days before processing.

Parents in the communiry said they pro-
tected themscelves against mosquito bites by
using insecticides and coils. On the farm, some

6 H.E. Ekch & ]. D. Adeniyi

farmers 32id they protected themselves from
the bite of the blackfly (Amukuru) by rubbing
kerosene and limez on their srins and legs.

Discussion

From the results thete is no doubt that com-
pared with malaris 3nd guincaworm, onche-
cerciasis and schistosomiasis were discases
unfamiliatr 10 the srudents. There is evidence
that all four discases are prevalent in Ibarapa
district with malsria and gu:ncawormn more
common among school children. The students
had little knowledge of the causes, prevention
or treaunent of the diseases, especially schisro-
somiasis and onchocerciasis. Although more
than 25%, clsimced that they would go to the
hospital for trcatment of the diseases, utiliz-
stionof health services was considerced tobe very
poor among students. Many srudents resorted
to home remedics and over-the-counter drugs.
Malaria was usually treated with a traditional
drug (sgbo) madz from boiled medicinal leaves.
The rubbing of pslm oil on the leg ulcer result-
ing from guinezworm infection was found to be
widely practised.

The inability of many of the students to
associate guincaworm infection to drinking of
polluted water has its roots in the community.
In the Idere community for instance, one of
the worst affected arcas, there was a popular
belief that guincaworm is 8 ‘curse from the
gods’. An clderly traditions] healer who was
interviewed had this to say ‘We have the sbility
to cure any kind of silment, but that of the
guincaworm beats us’,

A mejority of pupils (71%,) claimed to have
pipe borne water 83 a source of water, even
though we knew that the taps had been dry for
months at the time of data collection. Similarly
we had no evidence to support the claims of
31, who said that they filiered and boiled
their water before consumption. The heavy

infection of guincaworm during the scason
1982 (when dasta was being collected) and
recent occurcences testify that water collected
from doubrful sources is consumned without
sdcquate ucauncnt.

The difficuluies and financial problems being
cspenenced by schools in the Ibarapa district
are common to many secondiry . -hools in
Nigens. They sre due to the prevailing econ-
omic tecesnion in the country. Unforwunaicly
the newly created schools which are just begin-
ning 0 citablith their foundations are the
worst affected.
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DRACUNCULIASIS IN AFRICA IN 984: ITS GEOGRAPHIC
EXTENT, INCIDENCE, AND AT-RISK POPULATION
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4bnrm. This paper presemts o prefiminary amessment of the grographic extent and
estimates of the incidence and the populstion at risk of dracunculiasis in Africa. Nineteen
countries are known 10 be affected, in 8 belt catending right across the nonhern pant of the
con_lincnl south of I18°N, and in east Africa extending almost to the equator. Annual
incidence is estimated to be 3.)2 million, and the st-risk population is approximately 120
million. These data provide an initial bascline oa which the success of control measures

now being initiated in Africa can be sssessed.

Dracunculiasis, infection with guines worm
(Dracunculus medincnsis), is a diseas- found in
femote rucs! arcas of Alnica and the Indian sub-
eontinent. As it c3n only be transmitied bydnink-
ing contaminated water. its ultimate global erad-
ication is feasible.’ India has an active national
campaign 10 eradicaie the discase by 1990.° In-
\enational determination 1o control dracunce-
biatis i3 illusirsicd by the passage of a resolution
st the World Heallh Assemnbly in Genevain May
1986, in suppon of the eli tion of 1the dis-
ense.’

Nine of the 19 African countries in which the
infection is endemic (Benin, Burkina Faso, Cam-
eroon, Céte d’lvoire, Mauritania, Niger, Nigeria,
Togo, and Uganda) were by July 1936 acrively
considering, or had recently begun, national con-
trol programs 10 combai 1he discase. The data
presented here provide an initial beseline for gs-
sezament of futere surveillance and of the impect
of cwrrent and future control programs.

MATERIALS AND METHOOS

Information sbout dracunculiasis in knows
endemic countries was collected from delcgates
8t the African Regional Workshop on Dracun-
culiasis, 1-3 July 1986, in Niamey, Niger. The
workshop was sponsored by the Cimegie Cor-
poration of New York, the World Health Or-
ganization, the U.S. Agency for International
Development, and the USA for Africa Foun-
@ation. Delegates frem 14 of the 19 affecied AL

Accrpaed 23 Decrmbar 1986,

fican countries atiended, and provided data on
the extent of endemicity and the estimated num-
ber of cases of guinea worm in their respeciive
countries.? Current data were ali0 svailable for
2 of the $ countrics which were not represenied.
Mauriania and Ghena. No informsation was
svailadle for Kenya (where the disease appears
10 be restricied 10 the extreme ronthwesi®). for
the Central African Republic. or for Gambia.

The methods of data collection and mapping
81 the Niamey conference were closely modeled
o0 those used at the first Nigenan Nationai Con-
ference on Dracunculiasis, held in Horin, Niger-
ia,in March 1985. Atthat time a map aof Nigena
showing the extent and endemicity of dracun-
culiasis in 303 loca! government oreas and the
Federal Capital Temitory of Abuja wzs pre-
pared.®¢ Delcgates 10 both conferences were
asked 20 ldentify regions within their respective
countries where dracunculiasis was considered
5 be cither highly endemic, esdemic ot spo-- Jic.
or not reporied of absent. The blank sreas on the
map will in the future be distinguithed zither as
arcas in which there is no guines wormn, o areas
in which guines woem {3 present but, as of 1925,
®ot recorded. Information available in 1985 and
1986 was insuficiently deuiled 10 distinguish
between areas where exogenous guines worm
cascs only were found, and arcas wheve trans-
mission occurred.

The map (Fig 1) incorporates date from Ni-
geris, collecied in Mareh 1985, snd from the rest
of Africs, collected in July 1986 )1 is considered
10 be only 8 provisional represeniation of the
extent and endemicity of dracunculiasis in Al

ne

rica, a3 information about 1he discase was ofien
difficult for the country delegates 1¢c obuin, and
the reliability of the data varied from country to
couniry. The reporting system is deficient, for
few sufferers anywhere attend hospita!s and clin.
ics, as they do not perceive the infecticn 10 be
amenable 10 modem medicine and they fre-
Quently live in remose arcas far from medical
facilities.

The estimates of he incidence of dracuncu-
liasis were denived in most cases from officially
reporicd cases, which represent only a very small
and vanizble provonion of the actual number of
€212 in cach country. The discase is only offi-
cially reporable in 8 of the aflected countries:
Benin, Burkina Faso, Cameroon, Céte d’'lvoire,
Erhiopia, Ghana, Togo. and Ugands. Even where
official case reporting exists oflen it has been in-
troduced very recently and is not slways gro-
graphically comprehensive. In 1986, in Burking
F2s0, & country with s reeently initiated control
campaign, it was estimased thai oaly 3%-10% of
the actus! cases were reporied. For West Alrica
as 2 whole, Hopkins estimaied that only 1% 0
3% of the ectual cases were reported. § used an
intermediate figure, 2.5%, L.e., multiplied the re-
poried figures by 40, in order 0 =kulste b
estimated incidence for endemic countries in Af-
fics which based their fgures oa passive case
repering

The case of Togo is coxnplea, for the nationat!
epidemiological wnit reporied 8 Haggening inci-
dence of over 440,000 cares in 1982, out of 3

toua! population of about I million (i.c.. 135% of
the tou! population suffered from dracunculiasis
in that year). Yetin 1985 only 1,456 cases mere
reported in the whole country, which muluphed
by 40 gives a total of $8.240 cases. | have used
this figure in licu of any other, a1 irere has been
8 marked deciine in incidence reported in highly
endemic sreas of the couniry as a result of dra-
cunculissis control measuresr® Of all reporting
countrics in Africa, only Céte d'lvoire undei-
takes active surveitlance of guinea worm, and |
used their figure, S92 cases reported in 1985, a3
the actusl number of cases reponed. In Nigena
Socal Beld assessments provided an alicrnative
estimaie of the annua! incidence.

For our purposes here, the st-risk population
is defined as the rural population of districts,
suaieL, or pruvinces where ot least one case of
guinas worm {3 reperied to occur. Ja order 1o
ammive st the estimated size of the current at-risk
population in exch country, ) fnt consulied the
last extant census, which might be several years
out-of-date, and deiermined the 1otal rural pop~
vlation »f :hat country and of each afected dis-
rnvprovince. | then obtained towl population
‘sstimates. and the proponion of the population
which was rurai from the 1986 World Population
Doata Shez1. produced by 1he Population Refer-
ence Burray, and calculaied the oversll percent-
ege rural population gromth rate betweer the most
recentcensus snd 1986. 1 used thisas a multiplier
10 obuin the approaimate rural population of
effecied areasin 1986, Ja compiling ihe c3stimates
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of at-risk populstions. it was c1sentia? 10 use rural
population growth rates. Due 10 high lkevels of
rurzi-urban migration, rural rates of growth are
utually consideradly lower than 3 nation's over-
8!l growth rate.

The dasic populstion dats was not without its
prodlems. Ceniuses varied in relisbility. Some
were relatively recent, such a3 those for Ghana
(1954), Burkina Faso and Mauritania (198)),
whilc others, notadly for Nigeria (1963), the larg.
et singlc affected country, were very out-of-date.

In Nigeria. 1 wsed official popuistion projec-
tions based on the 196 census dats and gives
for alt 303 tocal government areas of the 20 states
8nd the Federal Capiwal Territory of Abujs, and
the material collecied at ihe 193S Nigerian meet-
ing. rather than material collected ot the Niamey
workshop. In the case of Chad, with a 1948 cen-
sus and s recent history of civil disturbances. and
Guines (st census 1954-53) | used (ke ront
secent officis] extimates of the populstions of the
civil divisions as given ia the Europa Yearbook
Al official 1986 population estimates are derived
from aa cstimated sanusl growth nate for exch
sfiected couaury since the last census; in the
countries siudicd, continuwous records of births
8nd deaths, such a3 would be uied in industrial-
ized couninies 1o compute growth sates. are cither
absemt or uarcliadle,

Another probiem is that the zensus delinition

of rural populaticn, L.c., the populstion which is
not urban, it pot consi forallc ies. The
critens used for idenufying an urban settlement
are ysuslly size and/or urban functions, such a3
peped water supplics. In Chad, Kenya. and Ghana,
say sciilement with over $.000 people is consid-
ered vrban, while in Nigeria 20,000 13 the lower
limit. Such differences reflect tocal perceplions
of whzt consttules sn urban center. and in prac-
tice such urban arcas oficn have some form of
protecied water supply which usually prevents
the tnaimission of dracunculissis locally. Al-
though only rurs! popuia‘ions have been contid-
ered at risk in this paper, transmistion has beea
documented in some urban greas. for cxample
ia llorin, Nigeria {population =400.000).'

AULTS

Figwre | indicates that aress affecred by dra-
cenculissis ia Africs extend right across the
Borthern pant of the continent south of 18"N and,
fa Exst Africa, extending tlmost 10 the equator.
The infection is endemic in 19 countries, and is
found in all ecological zones from the forest,
through the savanna 1o the semi-desern tahel, 10
the detert, a3 shown in Figure 2. In Africa. cases
recorded in the desert may originate elsewhere.
Trangmiwion in desert areas is not documented
§a Africa, shthough it is known in Pakisun.®
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A comparnison of Figures | snd 2 shows that
3vanns vegeration. dominated by grasses, scat-
tered trees, and shrubs, and sssociated with
tropical wet and dry climate predcminates where
dracunculiasis is present. Here seasonal varia-
tions in the availabifity and sources of drinking
waler are » feature of many runat communines
8rd are oficn associated with seasonal changes
in dracunculiasis transmission.

The 101l at-nisk population in Africa, as shown
in Table 1, i estimated 10 be 120 million, sbout
42% ol 1he :ow! popuistion of aflected countries.
The estimated annual incidence is 3.32 millioa,
2.7% of the al-risk population.

The infoction is most serious i 3 countries i
West Africa, namely Benin, Burkina Faso, Ghana,
Mali, Mauritania, Niger, Nigeria, and Toge. All
13 regions of Burkina Faso, sll 33 in Niger, all
10 in Ghana, 3l 6 in Benin, and 24 of the sub-
prefectures in Togo are affecied. As of March
1985, 130 of the 303 Jocal government arcas in
Nigeria were known to be aflected. Nigeria, with
8 1022 entimated population of 92 million, has
an estimated 75% of the annual Africsn cases
(2.3 million) but, a3 indicated aardier, the basis
foc this estimate is dewiled Beld studics raiher

than passive cuse reporting. Thinty miltion Ni-
genans are thought 10 be st risk from the infec-
tion, 25% of the Afncan 10tal.

The disease is present, but kess widespread., in
8 number of other West Afncan countnies. in
Chad, Cé1c &’Ivoire. Cameroon, Gambia,
Guinea, and Sencgal. Cése d'Ivoire, which prob-
8bly has the bes: data in Africs, based on active
surveillance, has recorded 3 dramatic reduction
in the Rumber of cases as & result of an cflectine
control program, from 67,12) in 1966, 10 6,971
in 1975, 10 392 in 1985. However, a1 cases are
still recorded from szaticred locations through-
out the country, the 81-risk population, sccording
0 the criteria used in this paper, is still high.

Another cluster of affected countrics forms an
East Alrican endemic focus, centering on south.
em Sudan, Ethiopia, northern and eastern Upgan.
ds, and nonthwest Kenya. The disesse spoears
t0 be panicularly widespresd in Ethiopia end
southern Sudan, but very litike is known about
its distribution and endemicity. In Ethiopia in
1984-35, 770 cases were reporied from 11 of the
14 provinces; eaclier, in 1969, isolaied cases had
Ween reported from Eritres® In the Ethiopian
highlands, ahhough cases have been found, ac-
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tive transmission is probubly nare since open
wier cannot ofien reach and sustain 8 temper.
tiure high enough {19°C) 10 suppon the guinea
worm larvae.” However, transmission is much
more frequent in the loviands of Eshiopiz. In
Sudan, severa! hundred cases were 2aid 10 occur
in each of the 8 affected regions.

In Uganda the discase has recently increased
in significance and areal extent. A 1983} WHO
dracunculiasis survey focused on norihern Ugan-
ds.' but in 1986 the discare was 53id 10 occur
further 10 the south and east. The small affecied
8res in Kenys, in the Turkans distnict, adjoing
the sflected pan of Uganda. The cluster of Ken-
yan cases among nomadic Turkana, some of
whom had previously been 10 southemn Sudan,
was reporied in 198).¢ :

DESCUISION

We now have at least a preliminary overview
of the endemicity and extent of dracunculiasis
in Africa. The map of sfected areas in Africa
indicates the general outlins of the areas aflecied
by dracunculissis Its accuracy dcpends on the
s<ale of the regional data available for each coun-
try. For easmple, in the vast country of Sudan,
it was reponied that 8 of the 9 pnncipal civi)
divisions were aflected. and. in conscquence the
map slmost censinly overestimates the gco-
873phic cxtent of the disesse in that country. Some
Case reporting in the Sudan sppears to occur in
nonendemic areas a3 8 result of widespreed pop-
ulation mobslity. Were information availabdle for
smaller subdivisions st the district level, and re-
lated to transmission rather than occurrence, true
endemicity would probebly be limited 10 8 much
smaller geographic srea. However, underrepont-
ing of cases is aho significant. In contrast 1o the
situation in Sudan, in Nigeria data for mapping
and for est ing at-risk populstions were
available for 203 local government arcas in 19
states and Abwja. Similarly, in the small country
of Togo, dsta were available ‘or all 30 subpre.
fectures. Table | suggests an at-risk population
of sbout 120 million persons end an estmated
snnusl incidence of at least 3.32 million caser.
The latter Agure is almost certainly an underes-
timaie. No bgures on which 10 base an estimate
of incidence are available from the Central Af-
rican Republic, Niger, Guines, or Gambia, and
thow from the Sudan are very spprozimate. Céte

G’lvoire is currenily the only country in Africa
conducting active turveillance for dracunculia-
sis. This lack of information does not necessanly
reficct o low Jeve! of infection, or its abience.

Political disturbances and populstion move-
ments s1sociated wAith drought and civil sinfe
edverscly sffect the reliabdility and frequency of
data collection in parts cf Sudan, Ethiopis, Chad,
and Uganda. Yet, in these countries population
movements pisociated with war and lamine, and
in Ethiopis with resettiement, provide ideal con-
ditions for further dissemination of the discase
through impovenished populations which rarely
have actess 10 protected water supplies.

Even where cases of dracunculissit sre re-
poried, the use of a 2.5% multiplier may result
in 8 serious underestimate of the number of cases.
In both Ghana and Beain all provinces were
known 10 be affected, and high communiry level
prevaicace rates have been recorded.? ? Yet, in
Ghana, only 4,244 cases were reporied in 1984,
giving an estimsated incidence of 170,000, and in
Benin 1,480 cases were reportea in 1972, giving
an citimated annual incidence of 60,000, These
figures give a ratio of 18 cases per 1,000 at-risk
population in Ghans and 24 in Benin. Yet, in
Nigeria, where similar ccological conditions pre-
vail, but where dewsiled research provided a more
realistic Agure for the incidence, the ratio of es-
timaied incidence to towal at-risk popuiation is
82:1.000. The fact that the Nigenan figure con-
stituies 75% of the African touw! incidence, but
only 25% of the towl at-risk population, suggcits
that estimates for other countries, based or of-
ficislly reporied figures muttiplied by 2.5%, may
be far 100 low. Fer if Nigeria had 23% of the
total number of cases, the same as the propontion
of the st-risk population, this would sugges® @
total African incidence of approximatcly 10 mil-
lion, compared to the estimate of 3.32 million
presented here.

The curtent ratio of cases 1o at-risk populsation
ia Nigzria (32:1,000) msy appear bigh, but such
8 Bgure Mmight more sccurately reflect the situa-
tion in the ment eriously affecied African coun-
uics thas figures for Ghana and Benin, 18 and
Zd.mmivtly.Commmity level incidence rates
in seriously affected sreas of West Africa can be
very high. ranging between 50% and 80% . “*and
few rural settkkments have pecess 1o protecied
yezr-round sources of drinking waler. As pro-
grams 10 eliminate or control dracunculiasis in-
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tensify, impcovemnents in data collection will
provide a more precisc identification of the most
senouily affected areas and the populations most
ot risk from the disesse. This will almost cer-
tainly result in an incresse in known cases, over
and asbove current astimates.

At-risk populstions ard the number of cases
8 year are probably grester in Africa than in the
Indian subcontinent, including Pakistan, which
sppesrs 1o be more seriously affected than 1adia.®
In January 1985 an Indisn appraital team esti-
mated that the acteci number of cases of dra-
cunculiasisin India was 440,000 (about 10 times
the number of reported cascs after 3 yaans of
aclive case scarch), ané that 1§ million peopie
were at risk; in India the a1-risk pepulation is
defined a3 the population living in =ficcted vil-
lages. Thus, it appears that the pieliminary e-
timate of incidence for Afnca presented in this
paper indicates a grester nurnber of caset in that
continent than in *ndia and PaXistan, 1f1he cur-
rent WHO figure of 10 million cases of dracun-
culiasis worldwide is found 10 be en underesti-
mate, it will be because improved surveillance
methods reves] a far greater number of cases in
Africa than our preliminary survey suggests.

In conclusion, it is clear that the estimancd
figures presented here for both incidence and xt-
risk populations are very approximate; estimates
ofincidence are especially likely 1o increase ss a
result ofimproved surveillance. Yet the 120 mil-
hon people estimated to be at-nsk of dracun-
zuliasis in Afnea and the estimated minimum of
3.32 mullion cases annualiy, represent consid-
crable actual and poteniial suffering from a dis-
ease which is relatively easy to control.

The presence of areas aflccied by dncuncy-
liasis on cither side of national boundaries in
Africa, such 81 in contiguous sreas of northera
Cameroon, southwest Chad, snd northeast Ni-
genia, is evidence of the need for international
cooperation in the control of guines worm, Such
cooperalion is also exsentisl in vicw of the wides
spread distribution of the discase, the large aAum-
ber of people aflecied and st fisk, &nd its occur-
reace ia 8 widc range of ecological zones. It is

hoped that the African Regional Workihop on
Dracunculiasis held in Nismey in July 1986 will
facilitate the pooling of health education mate-
nials, research Andings, and the experience gained
in putting into practice the wide rzagr of possible
control measures.

14, Eduwngbola, L D.. 198). Babens parmitic discases
project. 11, Prevakence and impact of dracon-
tans in Babens Dustrict, Kwars Swste, Nigeria.
Trans R Soc. Trop. Med Hyg, 77:310-313,

13. Edungbola, L D, $984. Dracenculiasisin [gbom,
Oyo Suaw, Ngrria. J. Trop. Med Myg . 87:15)-
158,

16 Edungdols, L. D, and Watts, & J_ 1985, Epi-
dcmiological sssctument of the distribution and
endcmiaty of guines worm infection i Asn,
Keara Swusie, Ngeria. Trop. Geogr. Med.. J7:
22-28.
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CHAPTER 8

The Distribution and Ecology of
Guinea-Worm Disease in Nigeria,
with Special Reference to Kwara
State

S.J. WATTS AND L.D. EDUNGBOLA

Introduction

Dracunculiasis, caused by a tissue-dwelling nematode, Dracunculus
medinensis, is a painful and debilitating disease which is still a major
public health problem in certain tropical countries. It has been widely
reported in India, the Middle East and West Africa’. Its common name,
guinca-worm, reflects its prevalence in West Africa and early travellers’
observations of the disease along what was then called the *Guinea Coast’.
Itis widespread in Nigeria today and active transmission of the disease has
been recorded in all the nineteen states of the country at varying levels of
endemiciry.

Among all the communicable diseases affecting humans, dracunculiasis
is the only one that can be entirely eliminated by the provision of a
constant, reliable supply of safe drinking water. Its eradication is a target
of the UN Water Supply and Sanitation Decade initiated in 1980. There
is an on-going program to eradicate the disease in India by 1990, but in
many other parts of the world it has, until recently, been neglected. In
Nigeria, policy-makers still underestimate the extent and impact of the
disease because it is usually thought of as being a problem of remote rural
communities. However, the commitment to primary health care, follow-
ing the 1978 Alma Ata Declaration of WHO, should encourage preventive
measures aimed at eliminating guinea-worm. A first major step in
eliminating this infection is to identify the distribution and various
ecological conditions asscciated with the disease.
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FIGURE 8.1 Infected school children who could not sitend classes due to guinea-worm
incapacity.

Etiology of dracunculiasis

Guinea-worm is contracted as a result of drinking water, usually from a
stagnant pond, containing the minute aquatic crustacean, cvclops, infected
with thé infective larvae of Dracunculus medinensis. The cyclops are then
dissolved by the gastric juices in the human gut and the larvae escape int'o
the tissues. The female worm matures and migrates to the epidermis
where, 10-12 montlis after ingestion, it emerges, causing a painful
abscess. When the abscess is submerged in water, the guinea-won'n
embryos are released into the pond and thus the transmission cycle is
continued. :

Many sufferers have multiple worms and are infected year aﬁc'r year.
FIGURE 8.1 shows guinea-worm abscesses on the feet of children in Igbu
Emu village, Moro Local Government Area of Kwara Smlc. Sufferers
may bz incapacitated for as long as three months, and lh.c q|§casc often has
a serious impact on agricultural, school and social activities. . '

The severity of the infection depends largely on the number of infections
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FIGURE 8.2 A pond where active transmissicn of dracunculizsis occurs.

and their anatomical location on the body; up to 80% of the worms emerge
at or below the knze but they may also involve the central nervous system,
the eye, the genitalia and the mammary glands. The disease is especially
incapacitating when the worm emerges around the ankle or knee joint, or
when it is complicated by secondary pyogenic infection. Although some
individuals who swallow infected cyclops do not suffer from the infection,
the overwhelming majority of the individuals who drink from the same
untreated water source are prone to guinea-worm infection?.

The likelihood of infection by guinca-worm is usually related to the
number of infected cyclops swallowed. Cyclops densities are low in fast-
flowing water and very few embryos are likely to be swallowed by the
intermediate host before they die. Hence the danger of contracting dracun-
culiasis from a rapidly flowing water source is minimal. In India,
unprotected step wells, in which people immerse their arms or legs when
they collect water, are a common source of infection®. A properly pro-
tected well is extremely unlikely to be a source of infection. In Nigeria the
commonest sources of guinea-worm are ‘stagnant ponds, such as that
shown in FIGURE 8.2, ditches, roadside pools and stream remnants used
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for drinking water during the dry scason, and incomplete or improperly
constructed dams into which people wade to collect water or wash,

Data sources

P blished information on the dis:ribution of guinea-worm infection in
N geria is limited to a few states. It is not recorded in official returns and
sufferers rarely attend clinics, for the disease is not perceived as one which
respends 1o Western-style medical treatment. Recently, however, indica-
tions from schools, news reports and the Ministry of Health have shown
that guinea-worm occurs in all states of Nigeria. Detailed studies have
been undertaken in Oyo, Ogun, Anambra and Kwara States. These
indicate the ecological circumstances associated with the transmission and
endemicity of the infection: this knowledge is viial for the detailed plan-
ning of prevention and eradication strategies.

This paper will focus on the preliminary results of field research carried
out in Kwara State bstween 1979 and carly 1984. Villages affected by
guinca-worm were idertified from various sources, including field reports
by local medical and paramedical personnel, newspapers and television
reports. Because of the highly localized distribution of the disease and the
ab.ence of reliable census data, the study could not be based on any form
of statistical sampling. In any case, our aim was to identify settlements
where active transmission of guinea-worm occurred, in order to make
recommendations for the control and possible eradication of the disease to
the local authorities.

Prevalence surveys of over 80 serlements were conducted during the
late dry season, the peak patency period, which was also the peak period
of transmission. Drinking water sources were also identified and samples
taken for laboratory determination of cyclops densities and infection rates
with guinea-worm larvae. As reports of settlements badly affected by
dracunculiasis continued - . ome in throughout the research period, this
survey did not, by any means, encompass all settlements in the state where
the disease was a serious problem.

Distribution of guinea-worm in Kwara State

Guinea-worm infection is endemic in many areas of Kwara State and
present, though not apparently actively transmitted, in many other places.
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Prevalence rates vary markedly from settlement to scrtlement in highly
endemic areas and more than half of the residents may be infected in any
onc season. If the level of hyperendemicity is to be established at a
prevalence level of 20% or more during the peak transmission season®,
then 75 (90%) of the 83 settlements studied in 1980 can be rated as
hyperendemic communities. Also, using this criterion, four of the twelve
local overnment areas in the state can be classificd as being
hyperendemic areas. These are Borgu, in the extreme north and west, and
Llorin, Asa and Moro, around the city of llorin, the State capital.

The major towns of the State, which have protected, piped water
sources, are usually free from guinea-worm. However, Edungbola
reported the danger of transmission of guinea-work infection and other
parasitic diseases in the State capital, llorin. Here local ponds and streams
are used by people who do not have access to the city’s piped and treated
water supply, or when this suppiy is irregular’. A survey of 696 people
in the Kuntu area, on the western edge of the city, in 1980, revealed a
prevalence rate of 47.4%. In the surrounding rural areas, where the
disease is highly endemic, few settlements have protected, year-round
water sources. In one peri-urban community, a new outbreak of dracun-
culiasis was traced to a stagnant dry season backwater of the lake created
to supply piped water to the city of llorin®.

Basement complex rocks underlie most of Kwara State. Here wells
yiclding a year-round supply of potable water are expensive to excavate
and the failure rate for both wells and boreholes is high unless
sophisticated equipment is carcfully used. In contrast, the riverine area
along the River Niger is underlaid by alluvium and by Nupe sandstone,
an excellent aquifer’; here boreholes and wells generally yield excellent
year-round water supplies and only exogenous guinea-worm cases were
recorded. ‘

High prevalence rates within a particular community can be related to
the use of infective sources of drinking water by a large proportion of the
population. There is widespread ignorance of the mode of transmission of
the disease; people continue to wade into ponds to collect the water even
vhen they have guinea-worm abscesses, and they are ignorant of the role
of the cyclops in the life cycle of the parasite. The vast raajority of the
rural population draw their water from unprotected sources, especially in
the dry season, and fail to treat the water before drinking it.
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Ecological Relationships in Kwara State

A crucial factor influencing the occurrence of guinea-worm infection is the
length of the dry season. This ranges from more than seven months in the
extreme north-west of Kwara State to under five months in the south. In
the arcas away from the major rivers, the Niger and its tributaries, there
are few perennial rivers and strecams. During the dry season many water
sources dry up, or are reduced to a series of stagnant ponds which form
an ideal habitat for guinca-worm. Throughout the State, guinea-worm
transmission occurs towards the end of the dry season and in the early pant
of the wet season, before annual streams have begun tc flow or the ground
water level has risen to replenish seasonal wells. As this is the main period
of farming activity in the year, the effect of this disease on agricultural
productivity can be considerable.

In the drier western and extreme north of the State, in Borgu, there is
an absolute shortage of water at the end of the dry season and the people
have to travel long distances in search of water, regardless of quality.
Under such circumstances, a single water source can become the focus of
infection for people living in a very large area. Cleaning ponds to remove
mud and aquatic vegetation would help to control the cyclops numbers, but
this is seldom done bzcause of the fear of ponds drying up. The shortage
of water is so severe during the dry season that people often dig holes in
dry stream beds into which water will slowly percolate®.

In the more densely populated south-central part of the State, around the
State capital of llorin, the dry season is shorter than in Borgu and water
scarcity less acute; the preblem here is poor water management. Towards
the end of the dry season, "~nen many wells and streams dry up, people
are forced to use stagnant ponds which support guinea-worm transmission.

In the densely peopied south-eastern part of the State, the presence of
scattered cases indicates the danger of future infection. Here, as elsewhere
in Nigeria, because isolated cases occur almost everywhere and most rural
areas are without protected water supplies, there is concern that new areas
of high endemicity will develop unless control measures are taken in the

near feture.
Ecological Relationships in Other Areas of Nigeria

Active transmission of guinea-worm appears to occur.in all a:cas.of
Nigeria regardless of the length of the dry season, and in all vegetation
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zones. In Kwara State and the states to the south and east, the sources of
infection are commonly found to be stagnant ponds or the stagnant
remnants of annual streams which are used as dry season water sources;
the habit of wading into the pond to collect water sustains the disease cycle
here. Although little is known of the ecological relationships associated
with the discase in the north of the country, where the dry season is longer,
stagnant porus are also common dry season water sources, for example
in the Kano closed sertled zone®.

Cnabamiro identified stagnant ponds as the main sources of guinea-
viorm infection in the former Western Region. He stressed the
considerable local variations in prevalence and pointed out that, in a few
cases, wet season transmission occurred at small ponds which dried up in
the dry season'®. A more recent study of the area around Ibarapa, in the
dry western part of Oyo State where settlement is relatively recent and
scattered, showed that guinea-worm occurred in 70% of the villages and
was the result of using water from pits dug during the dry scason in dry
stream beds". In the Ibarapa area and elsewhere in Yorubaland, many
families live in small farm hamlets for most of the year and return to the
larger setlements, which they regard as their permanent homes, for
ceremonies and festivals. These people continue to suffer from guinea-
worm infection acquired in the farm hamlets even though their permanent
home base is provided with piped water'?.

The introduction of piped water supplies has diminished the dangers of
endemic infection in and around larger settlen =nts ir GOndo, Oyo and
Ogun States®. However, these piped water suppliez must be regular. In
1975, 34% of the people of Idere (population about 10 000) in Ibarapa
District, had guinea-worm although the town had recently been provided
with piped water. Supplies were unreliable and continued to detcriorate;
in the dry season people begaii to use the stagnant ponds which were their
carlier, unprotected sources of drinking water. During the 1980/81 dry
scason of half of the population had the infection**.

In parts of eastern Nigeria, ponds cr tanks dug for water storage are a
common source of year-round water supply and, unless properly pro-
tected, can become foci for guinza-worm infection. In Anambra State,
which has a four-month dry season, these ponds, locally known as okouru,
are often not adequately protected and people wade into them to collect
water. The main season for guinez-worm transmission is the dry season,
between March and May, when the water level in the ponds is lowest and
the density of infective cyclops is highest".
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Conclusion

In central and southern Nigeria, the main period of guinea-worm trans-
mission occurs at the end of the dry season and in the early wet season.
The full impact of the infection is experienced approximatcly a year later.
As this period is the main planting season, the impact of the disease on
agricultural production can be considerable, for half or more of the adults
in an affected sentlement may be unable to farm effectively at this time.
Children who suffer from multiple infections may be unable to atznd
school; their mothers cannot perform their full range of daily tasks, cook-
ing, child care, fetching water and firewood, farming, food processing and
petty trading. In badly affected villages, the able-bodied spend much of
their time looking after those who are totally or parily immobilized. A
similar pattern of dry season transmission and patency, associated with the
disruption of farming, has been recorded in southern Ghana'®.

In Kwara State, after surveys were conducted in a rural community and
people had become aware of the source of guinea-worm infection, they
were anxious to cooperate with various authorities to improve the quality
of their drinking water. In some cases, this may mean deepening and
cleaning a pond and installing a simple filter; in others the deepening of
an existing well or the construction of a new one will be adequate; in larger
communities 1t may be feasible to drill a borehole. Providing people con-
tinue to usc only the protected water sources, and are able to maintain
them in good condition, guinea-worm can be completely eliminated from
the community. [n view of the relatively good prospects for the eradication
of guinea-worm, and the growing evidence of increased prevalence in
many parts of Nigeria, it is especially important that various local and
international agencies cooperate in a programme for the control and
eradication of the disease.

Note

Dr L.D. Edungbola initiated this study of guinea-worm infection in Kwara
State with the aid of a Faculty Research Grant from ihe University of
llorin; Dr S.J. Waus actively participated in surveys carried out around
lorin. Dr Edungbola was the co-ordinator of the First National
Conference on Dracunculiasis (Guinea-Worm Disease) in Nigeria, held in
Ilorin on March 25-27, 198s.
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