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Chapter 1
 

INTRODUCTION
 

This is a teachers' guide for
on guinea worm prevention. It is intended

training of secondary school teachers 
 teaching hygiene education/health

programs. Secondary school are
students highly respected in many village
communities. They can influence 
community decisions their
and 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. 
 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 communitie;- 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
teachers 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
ind 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 which 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 life cycle
and transmission, prevention, an exercise on water filtration,
identification and treatment. The lesson plans 

and
 
include discussion outlines
and three stories with accompanying questions for discussion. 
 Each of these
parts can be pull~d ouc of the text for duplication purposes for the students.
 

At the -. manual
end of his 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 

A. WORKSHOP SCHEDULE 

1:30 Introduction 

1:50 Lecture 

2:20 Full group discussions on prevention and prioritizing options 

3:15 Break 

3:30 Filtering expe.riment arid practice of process 

4:00 Review materials. Asking everyone to quietly review and ask any 
questions on what was presented 

4:30 Role of the teacher in the control of guinea worm in 
their communities 

5:00 Wrap up 
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B. AGENDA-FOR TEACHERS' WORKSHOP
 

1:30 	- 1:50 p.m. INTRODUCTION TO THE TOPIC
 

9 	 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 someone
 
has it.
 

* 	 Present session objectives
 

1:50 	- 2:20 p.m. 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.
 

2:20 	- 3:30 p.m. PREVENTION 

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

* 	 Resource person reviews list, 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.
 

3:30 	- 3:45 p.m. BREAK
 

3:45 	- 4:15 p.m. REPORTS FROM SMALL GROUPS
 

4:15 	- 4:45 p.m. PRIORITIZE OPTIONS
 

* 	 Plenary session. The methodologies are rated on the
 
basis of cost, convenience, acceptability, level of
 
difficulty, and long-term effectiveness.
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4:45 - 5:10 p.m 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 educa
tional activities related to guinea worm disease. (See
 
Chapter 2--Resource Materials)
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Chapter 3
 

RESOIRCE 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
t"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.
 

0 	 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.
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4) 	It should weave a net of messages into which nearly everyone is
 
caught. Community leaders, both traditional and modern,
 
government representatives and other people likely to lead
 
community opinion must be convinced that the proposed strategies
 
are legitimate and desirable. Specific messages, methods, and
 
communication techniques should be directed at different groups
 
in the community: men, women, children, elders, youth, etc.
 

5) 	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 overcome obstacles, on how to
 
solve problems--rather than on what shiould not be done, what old
 
behaviors are negative, or what should be avoided. "DO" should
 
be the focus of discussion rather than "DON'T."
 

6) 	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.
 

7) 	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.
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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 vi]lage 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 filtered, the
 
filter can be turned over into a small glass jar and any cyclops
 
caught in the filter can be washed into the jar with clear 
water. Everyone can then actually see the cyclops. A 
magnifying glass or hand lens is helpful but is not absolutely 
necessary. 
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3. Stories
 

A traditional way of 
imparting knowledge and values in many
villages 
is telling stories. Health workers can also find
sLory-telling 
useful in health education. By listening to a
story, community members should be able to 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 ,illage, as this may
embarrass them. 
 Stories 
 should always be followed by
discussion. 
The story-teller should ask the listeners questions
to determine whether 
or net they understood the 
main points of
the story. SaaDl.e stories are 
included here in Part 3: 
Teaching
Materials. One story shows 

what 

how two boys got guinea worm and
 was done for prevention. Sample questions are also
 
included.
 

4. Posters
 

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

Posters on 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 con-est. Not only
will the posters 
be useful in the community, bui also the
children will 
learn about guinea worm in the process.
 

Homemade posters can the of
use backs 
 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 
ftom the pond, the following discussion

questions may be asked 
to encourage Deople 
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?
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5. Proverbs
 

In all cultures proverbs remind people 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
 
when a problem strikes that can get out of hand, we have to
 
consult with elders to help us stop it, whether it is guinea
 
worm or the oluganbe 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.
 

6. 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
 
worm. 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.
 

7. 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 to 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.
 

8. 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.
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C. VOCABULARY LIST
 

Abate - See Temphos.
 

Dracunculiasis 
 - parasitic, water-related disease caused
string-like by a long,female wotm---the 
nematode Dracunculus medinensis.infects intermediate Larval formcrustacean host, 
cyclops, which 
sources. Disease infests drinking wateris seldom fatal but often debilitating.protecting Preventablewater supplies and targeted by
for eradication by theOrganization. World HealthUsually called guinea worm disease.
 

Dracunculiasis Medinensis 
- nematode parasite which 
causes dracunculiasis.
 

Cyclops - water flea which acts as intermediate
Dracunculus medinensis host for the parasite
in the transmission 
3f dracunculiasis (guinea worm 
disease).
 

Guinea Worm - commonly used name 
for dracunculiasis.
 

Incidence 
- The number of 
new 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 
stages and is 

size while passing through several
finally transformed 
into a pupa or chrysalis from which the
adult emerges.
 

Malaria  a water-related disease caused by sporozoan parasites of
Plasmodium in the the genus
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
nematode Onchocerca. infection by the
This parasite invades 
the skin and subcutaneous
other tissues and produces fibrous modules. 

and
 
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
parasite, but complications are primarily related 
specific
 

to fibrosis around eggs laid
in sensitive tissues and vital organs.
 

Septicemia - irvasion of the blood stream by virulent micro--organisms from a
local seat of infection.
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Sobia - Yoruba word for dracunculiasis. 

- Igbo word for dracunculiasis. 

- Hausa word for dracunculiasis. 

Temphos - insecticide most commonly used for periodic chemical treatment of 
water to kill cyclo.;. 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 
muscles, especially the jaw, and caused by the specific toxin of a bacillus 
(Clostridium tetani) which is usually introduced through a wound. 
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Chapter 4
 

SAMPLE LESSON PLANS FOR A GUINEA WORM 
UIT
 

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 preve'icion of the disease. The 
exercises described are
specifically designed to require few 
 visual aids or

and to be easily adjusted to variable conditions of room and class size.
 

or no 	 Drinted materials
 

Goals and Objectives
 

* 
 To inform students about the nature of dracunculiasis
 
(guinea worm), its mode of transmission, its clinical
 
sympto-is, 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.
 

* 	 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
 
where 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.
 

0 
 Describe treatment procedures and concerns for 
an
 
individual case of dracunculiasis infection.
 

* 	 Describe the mechanics of filtering water through a
 
cloth sieve and the rationale behind this procedure.
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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 o 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.
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SESSION #1: 
TiHE LIFE CYCLE AND TRANSMISSION OF GUINEA WORM 

Purposes 

1. To provide students 
 with accurate 
 information 
 about
transmission of guinea worm 
the
 

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

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

Materials
 

1. 
Handout: Story #1 The Life Cycle and Transmission of Guinea Worm
 
2. 
Materials presented in part 1 of discussion outline
 

3. Blackboard and Chalk
 

4. Posters (if available)
 

Time: 
 70 Minutes
 

Advance Reading for Teachers
 

Background Reference #1, page 53:
 

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

Procedures
 

1. Introduction. 
Begin by introducing 
the topic and soliciting
responses from the students regarding their current knowledge of
guinea worm, 
e.g., what 
traditional 
beliefs
with? are they familiar
Do they know anyone who has had guinea worm? 
 How can one
tell when someone has guinea worm? etc.
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2. 	Lecturette. Proceed with a lecturette on the cycle and
 
transmission of guinea 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.
 

3. 	Discussion. Introduce the discussion exercise. Then read Story
 
#1 from the Handout to the group. Follow-up the story by

conducting U discussion based on the disct.ssion questions which
 
accompany Story #1.
 

4. 	Wrap-up. Emphasize the followin7 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:
 

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

* 	 Larval form from the open sore infects intermediate
 
crustacean cyclops, a water flea.
 

* 	 Cyclops inhabit sources of drinking water.
 

Prevalence:
 

* 	 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 million.
 

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 worms 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.
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* 	 When the person puts the affected part of the body in
 
water, 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 containing them is held up to
 
a light.
 

Transmission:
 

" 	 Necessary conditions for transmission:
 

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

2. 	The water temperature must be between 25 and 300
 
Centigrade.
 

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

4. 	TLe worm larvae must be ingested by the cyclops
 
within 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.
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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.
 

0 	 The disease has been targeted for elimination by the 
World Health Organization. 
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FIGURE 1 
Life cycle of Dracunculus medinensis. (Source: 
 Centers
for Disease Control 1981)
 



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 year 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 worm 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." Afrer: 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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I 

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
 
went to Igbo-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. 


only drink tap water in Igbo-Ora."
 

Thea 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
 
onward 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 ways we can make sure 
our
 
drinking water 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 Dracunculiasis (Guinea Worm Disease) in
 

Nigeria: The Operational Aspects by L. D. Edungbola.
 

Background Reference #4, page 73:
 

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.
 

2. 	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.
 

3. 	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

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

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

5. 	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:
 

9 	 Sterilizing contaminated water by
 

- filtering with cloth and/or special filters,
 

- filtering through sand and charcoal,
 

- sterilizing with solar heat, or
 

- boiling.
 

0 Selecting non-contaminated water for drinking by
 

- determining which sources are "safe" and
 

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

Prevention--Community Level:
 

* 	 Becoming aware of the relationship of water to guinea
 
worm.
 

" 	 Learning about the causes or transmission of the 
disease. 

* 	 Avoiding contamination of water sources by
 

- building platforms or creating places for
 
water-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 in
 
drinking-water sources, and
 

- controlling cyclops populations.
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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 

- tea(hing 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 to 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
 

wash 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.
 

Wasinmi village is about five miles from Ajegunle. Farmers in Wasinmi grow
 

cocoa, yams, fruits, and other crops--just like the farmers in Ajegunle. In
 

Wasinmi 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. We 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
 

health 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
 
whenever they wish. They no 
longer suffer from guinea worm.
 

Discussion Questions I
 

1. 
What problems do the people of Ajegunle have in the dry season?
 

2. 	Why do people in Ajegunle continue to suffer so much?
 

3. 	What 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 water 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 with cloth,
 
buckets, and water.
 

d. 	 Boil pond water to kill guinea worm eggs.
 

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

2. 	Anothe.r general way to prevent guinea worm 
is 	to make sure
 
guinea worm 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.
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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?
 

2. 	When we go home after this lesson, how will we start to solve
 

the 	problem?
 

3. 	How can we educate our people about this problem?
 

4. 	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 worse.
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SESSION #3: EXERCISE GN WATER FILTRATION
 

Purposes
 

1. 	To demonstrate that there are small organisms in the water that
 
can swallow 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 availablc)
 
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). Explain 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
 
how 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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3. 	Group Work. After the demonstration, ask each student to repeat
 
the procedure and explain it to the other students in the group.
 

4. 	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 to 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
 
worm among themselves and their family members.
 

2. 	To provide students with accurate information about the
 
treatment for guiinea wo i,, wifh 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 Reading for Teachers:
 

Background Reference #1, page 53:
 

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

Procedures
 

1. Introduction. Introduce the topic by pointing out that 
even
 
though prevention is 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.
 

2. 	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.
 

3. 	Discussion. Introduce the discussion exercise by soliciting
 
answers from the group about some of the ways 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
 

3. 	Wrap-Up. The discussion exercise can be summarized by reviewing
 
the maiL points
individual treatment for guinea worm, following 


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
 
that even though
tetanus immunization. Conclude by pointing out 


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:
 

0 
 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.
 

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

0 	 The tissues near the emergent iite 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.
 

Complications:
 

0 	 Secondary infections are common. These can lead to 
severe tetanus infcctions. 

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

Social/Economic Effects:
 

* 	 The disease most heavily effects 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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0 	 Peak transmission often coincides with planting or 
harvesting, resulting in significant losses of 
agricultural productivity and, consequently, nutri
tional and income deficits for affected families.
 

0 
 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.
 

* 	 There 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
 
emerge-ce of the worm. People do not remember their
 
actions that far back; therefore, it is difficult to
 
establish cause and effect.
 

Treatment--Individual/Fainily Level:
 

* 	 Cleaning the wound, preventing infection, covering the
 
wound.
 

* 	 Preventing tetanus.
 

• 	 %emoving the worm.
 

* 	 Lessening physical discomfort.
 

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

Treatment-Comwunity Level:
 

* 	 Idertifying people with guinea worm.
 

* 	 Contacting medical professionals for treatment (and
 
getting sick people to them).
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0 	 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 at 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
 

swJling on Lr r foot. In a few days this swelling became a guinea worm sore.
 

First Runmi tried rubbing the sore with palm oil. 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 t."mato leaves with palm oil. Runmi tried
 

this medicine, but it did not help either; Runmi's senior brother said she 

should mix soot frori 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 burned 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 baue feet. Much dirt got mixed with the palm oil on her foot and
 

entered the guinea worm sore.
 

One morning tunmi was feeling uncomfortable. 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, hut the doctors finally saved her life.
 



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 	disnenser gave Ronke 
some drugs to reduce the pain and swelling in her
 
foot. ie gave Ronke an immunization agpinst 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. 	Why did Ruimi get tetanus?
 

3. 	Why 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?
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Guinea worm disease: e emiology,control,wom isent. epiem.ologyLcontrolalong
and treatments'i R. MULLER' 

iinea woem inf ion is one of thtion wuily pirwnr,,ed paaiuincdi'n',bdevelopingir won'"riitrlr, o, of diaabhr, i na, arrwat01/Africa.annson cs ,. b
k ia. mvd Ideira. lnf¢sn cr o.rn bginhi, wirr U of ftfd .ksiofhtetd 
try,:ops. a muirnwn,., Wo,.ws up so7-10 m.,i k1 detop im the 
s-b,,e, ou of i sad la,-vae a e ibratd so,onics At fter o new she cycl.
whrn an infrcied mndividual jurpiwo a well or F7-.I from -Ach owhAr drawdrusAing war,.Infection is martrd7 seaonal bectisr of (a thtinfl.tnci heof 
chimwit on ir types of watr source uoed &Ad (b) the Jevrlopmenral cycle of seirpar ste. TVi dazabohy may be iconom ely -Y imPunanr i4 leperiod of 
infecion co,ncideswith yprnod inth ariulur Sliyur.Siving wirr hernA 
a cloih a uffciet o remove &heCyclops. but on a public healhk cle impiovd 
waer upp clare rrqird fo conrolO nscs.Arclt of enfecon can be broken 
inmpy d#s Als a fapr-rir and emof iaycnnrsleln srao-jman Te'i-amtn 
sOcrieoi o ng ca.-rcm rsliawym of rasmarllingstiafw cpnttiie. titdaUyan failin droi-rduca a"Win aid p tit end enabhl¢ or go hi 
rrmored more quicly. 

Infection with guinea worm (Dracuncului.; medinensi) is a common and neglected 
causc of disability in rural areas of Afinca. south-west Aia. and India. where the peoplerely on pon-s or wells for their drinking water. Treatment is nt very satisfactory andbetter methods are required but the most urgent need is for well cnnducted control 
scheme;aimed at maki I the drinking water safe. 

Guinea worm disease. dracontiasis. has been known since antiquity and the current 
po , ion is well illustrated by twn quotations from recent reports on studies in Ghana.
Regardint treatment, one worker stated Although all the villages were within 32 km of a hospital none of the patients had sought, or been taken for. medical tieatment. -and in 
connexion with the epidemiology and control of the infection another group of workers
reported that "'Guinea worm diseas is the major preventable cause of atricultural work
loss in the Danfa Project areas. activities, a n d even Fcw other di'eascs coincide with major agriculturalye a r-ro u n d malaria ca u ses little prolongecddisah it in rJ m t yG
immune adults. In spite o its prevalence and he suffrin: it cause, eltea lyof huemost easily prevented parasitic didases. "'a guinea worm isoneInthe mstthe disa a mture female worm (about 7 0--entcm long)

Ietssmeantously in the tifues, usually of the feet or .provokin the formation f asmall burning blister at iusantunor enlyThis burts and about cm of worm is extrudedfiom the resuling ulcer pasnicul.rly 'iollwingT immersion in water. After about weeks,once the complete worm ha Icbn eliminated, the ulcer heals rapidly. However. 
oncethecomleteworha ben elminted theuke hcll apidy. oweer.markedlydracontiasis can be an incapacitating disease because of the lissue reactions the parasites 
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may provoke. Cellulitis is paariciularly severe when worms dre darragcd in the tisues.especaally when this occurs Lound the joins. and at cesti, and chrotic ulceration. can 
persist for months when there armmany worms present, sometimes leading to pcrmanentdibility from fibrous ankylosis of joint or contraurcs of endons. Secondary infection

the track of the worms in the connective tissucs is also very common. It is an
unusual parasite in that the. ame person M61y be reinfecled year alter year without 

any immunity to leinfecdion. 
Guinea worm disease is primarily a disease of poverty, afflicting communities living inremote rural areaLs without adequate water supplies; it is parnicula4ly widcs,.rta& in India

and West Africa. but there ere also foci i ran.Pakistan. and other countrit,. insouth
west Asia. and in north-casm Africa. 

EPIDEMIOLOGY 

The prevalence of dracontiasis shows markd variation with the seasn and this is 
closlybound up with the mode of transmiuss on and with the ctra'ordiary life style of
the causative organism, the nemaode Drocunculus medirnieui. An important factor that 
reinforces the scasonal nature of infection is that the female worms in the human bodv 

take approximately one year to mature and release larvae into water to initiate thefollowing year's infection. The larvae require a period of drvclopmcr,: of about afOrtnght in a freshwater microcrustacean. Cyclop. before the disease can Ie Irnsmittedto a new host through ;he ingestion of infected CsYlops in drinking water. Suitableconditions for infection occur only where water for drinking is taken from stationar"bodies of surface %atersuch as ponds, large open wells ith steps leading down to the 
found particularly the 

pros, ide the only source of drinking water in rural areas of southern Iran. Infection is not 
wacr as in India. or type of covered rain-fillcd cisterns thai 
associated with running water or with draw-wells with a circumference of less than 
3 metres Infection isalso limited to t,'opical and subtropical regions because the lanae 
d velp b:st hot-en 25 and 30 Tand willn.tdevelop atallblow 9 T. 

Effecl f aler .4rc-a trasa plles, 
Ponds 

Natural or artificial ponds are used as sources of drinking water in the Shel and
Guinra savanna 2reas of Africa and in the Sind deser area of Pakistan and thus provide~ ~ ,'n a a ea f A r c n nt eS n e~r r a o a i t n a d t u r vd 
fnci nftransmission. In semi-arid. -.and dry-climate areas with an averzge rainfall ofless than 65 cm concentrated inizo3-4 months of the year (e.g.. Chad. northern Ghana.
Mauritania. Niger. northern Nigeria. Senegal. Sind Province of Pakistan. Sudan. Uganda.in the north of the United Republic of Cameroon. and in Upper Volta). water is ob:ainecd
from safe bore-wells mosstfor of the year when the ponds are dry. and the maximumincidence of infection occurs during and after the end of the rainy season. particularlywhen water levels become low in the ponds. Under these conditions infection is

seasonal. patent guinea wrorme disease being confined to less thsn5 months of the yar with peak during the arvesting season at the end of the rains. 

In humid-climat savanna areas of Africa that have tn annual rainfall of more than 
!-5)e0m.as in Benin. southern Ghana. Ivory Coast. southern Nigeria. and Togo. pondsI 
contain water all the year and infection may be apparent in man for up to 8 months of the 
year. However. most ccs of dracntiasis occur in the oflatter half the dry season. 
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extending to the main planting time after the Carly rains. There am very few Cses in the 
rauy sson be" there is so much surface water. 

WiLL, 

In villag s in endemic arc% wheredrawwllsprovide the only source of water,anamission of guinea worn Lsnot commonly found. Conditions are not suitable for thebreeding of Cydopi.and in a wellconstrucced well there is a surrounding parapet which 
prevents larvae from reaching the water.Stcp-wells. however. which provide the main source of drinking water in many rural 

of
auneas nda. re ideally suited for Drac nc~ul
few metres trarmision.Thesewells arc usually ain diameter, providing ideal conditions for Cyclops biceding. and the steps
kading down to the water result in affected limbs being immersed when the person dipsa 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 no disease is found during themonsoon season when the water kvel i high. and peak transmission occurs towards the
end of the dry s"',on before the main rains inJune or July. 

Large covered cisterms (known as "birkehl") riled with rainwater provide the only
source of drinking water in the semi-dcsn arcs of southern Iran. The water in theostcrns rarely dnes up completely but disease occurs principally when they are half full.and cease for the 2 months bcfore the rains. Again there is little transmission during the 
4- sovernight, 

ECONL MIC EFFECTS OF THE DISEASE 

Dracontiasis is very rarely a killing disease And infection is usually followed by

spontaneous recovery even in the 
absence of any treatment. However. it does cause adegree of disability from the painful ulcer, and abscesses, which u:ually occur on the feet
lad Irts.and whih can Iasi
overa period of sveral monthsitthere isin~ictiun with more 


tha s i c . tor ddisease 
1tisdifficult
self-employed farmers, but the seasonal nature of crop production

to determine the economic effects of disability amocing corrmunitie$ of
means tiat its effect 
Ont agriCulural uutpIu may be cursidrablc. 

In southern Ghana. 21 men incapacitated by guinea worm dis aze were netviewed
In order to determine the effecu on the whole household of infection in the male farmer.The average period of complete disability in untreated patients wat about 15 weeks. butthe peak infection rate coincided with the plantin$ or harvesting pcriuds. 75-0% of
Crop% being produced in this area between June and September. A similair situationprabably obtains inal endemic areas of West Africa, and in South-'cstcrn Nigeria up to one-quarcr of the working population aged from 15 to 4t) years may be in-.apzcitatcd forAtlsti=1 0 weeks Uineach year.' Ators iacdisabled. y 0. o s 1cci omeprouimaely 0.5 % of sufere perncntlvbec 
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PROSPECTS FOR CONTROL 
While the concept of the global eradication of a parasitic disease has rather fallen into 

disrepute, dracontiaiis should bethe one of the casicst diseases to prevent. This is bccausepenod of infectivity i4 only a mptter of weeks, human infection has to be contracted 
each year. there is no imporunt~easily defined foci. Once animal resrvoir, and transmission is limited to small.transmission is interrupted in an area for a single season.infection ceaies entirely unlcss it is reintroduced from outside. Even without any specific
control measures the infection appears to be rather unstable and in many areas itdisappears and rcappears in local communities over the course of a few yearsn. depending 
on factors such as changes in climatic conditions. on the one hand. or on mai:ration ofinfected individuals, on the other. For example, infection vanished completely from the
Sind desert area of Pakistan in the early 1930s. following a suverc drought when theponds never filled, and the region remained disease free until infected people moved into 
thc area following pArtiion in 1947. 

For individua2l protection, even a measure as simple Assieving drinking water through
a cloth willfilter out any infected Cyclops. Unfortunately. the necessity for such measures 

Is not usually appreciated and for community control there area pproach; (a)improvement of the two possible lines ofwater supply, or (b) water treatment. 

Improement of water supple 
When piped water is provided. guinea -orm disease vanishes, perhaps not quite 

hut ccrtainlv in a couple of years. Bore-wells and tube-wclls can also provide a 

constant supply of pure water where their construction is technically feasible. The water 
is not liable to the contamination that can occur in draw-wells when full and. if used withan elevated tank. can provide the convenience of water on tap. Improved water supplies 
have benefits far greater than the control of guinea worm infection and help to reduceother wict horne di'caies Such 3 cholera, typhoid fever. gaiitornteriis, hepatitis, and
poliomyclitis. 

However. much can be donc to interrupt transmission even in the absence of more
sophisticated mcthodt of water supply. A notable example was the elimination of the 

from Sam:ki.nd and Tashkent over 40 years ago by the filling in of stp-wells or 
their replacement hy draw-wells. Similar co-versions of :tp-wclls have been earned outsporadically in villages in India. and have lowered the prevalence of disease locally in 
areas of Andhra Pradesh and Rajasthar. 

cbel"ex cgatrol
Control of dracontiasis by treatment ofwater sources has been advocated many limes

in the past but very few practical control schemes have been attempted.
Recenty. organephosphorous compounds have
been widely used for the control ofinsect larvae in potable water store-s and have been shown to hae good rsidual actioni~~llra nptbewtrso
and to be cxtremc!y tafe. Temcphos. adhv cnsont ~ odriulloone of this class of compounds, was found to be m 'tacive when tested against Cyclops in the laboratory." In the field. a concentration 
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of 0.5-1.0 mglitre of temcphos removes Cyclop: for S-7 weeks and, in the climatic
Conditions of north-west Ghana. when added to ponds ina v-SIIrge, two applications weresufficient of control Cynops for the durationsufficient wt S c p4y s 

of the wet season infction in wero cl 
 thed ur aion of t e tm e t sasoInhabitants w:areduced from 41 cses in the year of treatment to 
n; inefointhen ,emin the following year, 

a llof which appeared to rate of ]0 g per kilogram, provides a 
Ten: phos in a sand granule formulati•:,, at thehave bccn con tract ed from pond s out side th e village!crrnho ina sai 
 uic dhntoanui a~ p~fmat th e rat o fd10very coqr.enient method of adding the compound tp r kil og am . p o vubd es aImto ponds a. it hAs a limited solubilty 

and the q ua n iti es d o n o t have tc be disp en sed w ith any gre a t accu racy. The tim ing andmode of application of any compound is very important and varies in different endemicrcas depending on the length of the transmission season. Larvae take about 2 weeks todevelop inside Cyclops after they have becn voidcd into the water so that the first 
application of chemical need not beaccount the r.'inmum time made until 3 weeks after a pond refills, taking intonecessary before the numbers o'Cci,,, can build up so thattsansmissio, .sn occur. Applications should be repeated ever% 4 weeks during the
'ansmituston season, the number of applications ncessary depending ",erymuch on thelocal pattern of transmisson. For instance, in the Sind deert region of Pakistan.v thouth wcer is drawn from iells for most of the year. poids arealsoused during the rainyrson and transmission appear confinedto be e ntirely to thuse months (June-September) when the ponds cantsa wat:. In the contiguous Rajasthan area of India, 

many traditional step-%.ells have been tuilt in the rocky soil. 5-10 to each village, and theUansmission season is 1-2 months longer. In endemic areas in more southern parts ofIndia. pcak transmission in slep-wells occurs at the end of the dry season (March-Mjy)
and there is no transmission while the wells are full for the months during and after the
rains 

Temephos is alre.dv being| used in vast quantities in West AfricaS.imul holarsae., whch hbiein the for ,he control offiowin waters of iheVolta River basin, and is pronSiutr ave ihIcintefoig-tr fteVlt ie ai.adi rvnto•nbe vcr) effective for that purpuse with very little cffect on othrr forms of aquatic life or 
on man. In these areas, villagers arc adding temephos to ponds on a haphazard basis and
it will be interesting to determine %hether these measures have any local effect on theincidence of guinca worm infection, 

TREATMENT 


Until recently the only effective t- trrent for dracontiasis was the time honoured oneof laboiously rolling out each emergqai worm onto a small stick. a fcw centimctres eachday, and this treatment is still a very effective one, provided that it is accompanied bymeasures to prevent secondary bacterial complications. However, in the late 1960s three 
compounds were tested and reported to have a marked effect on the emerging adultfemale worms. Thcsc azc nindazole (usually given in do-cs of'25 mg/k1 body weight dailyfor 10 days). tiabendazok (50 mglkg body weight daily for 3 days). and metronidazole(400 mg for an adult daily for 10-20 days). 


About 20 clinical t:ials
have been carried out with these compounds in West Africa
and India and their effecs have always been vep 
similar. a recant double-blind tris withmctronidazolc in India can be taken as rtpresntative.8 In this trial, as in all others, 
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rriptomatic relief of pain and pruritis *a! obtained and the drug enabled emerging

worms to be removed very much more quickly than in patients given a placebo, and witha marked reduction in inflammation. Hoowever, the drugergent worms which subsequently emerged inthe usual w 
had no effect on the preay.although with less scverelesions than in the control piticnts. In a few trials in Ghana. withIndia. and Nigeri


mctronida~rote, results 
 Were not so impressive and, although markedr c r symptomaticn d z l . r s l * t o o i p e s vprovem en t was ob ta ine d, ob n . l h u h m r e y p o a ic iv e e vide nce of drug e ffe c tive ne ss w as notpossible explanation for the poor rcsult appa re nt . Aobtained in a toil in Ghana is that all the suinca 

w r a t o n n t e a e u v y d w rw o ulason an th aree r a e . t i i i g a r o c r p c r t t va syee ad thisstudymopulatioa ivinga more rtpresentativethan i po ible in a enlf-slectd clinic population. It is proable thatchemotherap will be most effctive when liven at the time the fint worm begins to 

Cerge.tiChemothrapeutic trials carried out in esperimcntal animals have provided evidenceof the probable mode of action of these compounds. this being rather puzzling as neither
metronidazole nar niridazolc is active against any other parasitic -rnatodc. In rhesusmonkeys infected with human species of guinea worm, none of thi three compounds.even when given in high concentrations over periods as long as 30 days. had the slightesteffect on the viability of pre-cmergen adult femal. worms. All worms were active whensurgically removed and appeared normal histologically when sctioned. Mature female 
worms when readyt emerge from the skin are non-feedin organisms which are in effectbags ad wh orethan one million larvae these larvae were still active aftertretAr llt wereand capable of devloping to the third infective stage when ingstaed hv
Cyclops. All three compounds were also ineffctive agaist the developin stages
recovered from cats 5-8 weeks after infection.

It might be thought remarkable that none of the chemotherapeutic agents reportedhave tostnking effects in aiding the emergence of female worms in man. had any directantiparasitie effectarvae. rin experimentalrelcnthi sanimals oon rhcthe adults a emr ontherne on worms or on their contiained 
larva. However, on reflection this is not strang.so as an emering guinea worm hasaready lost its anterior end and it is not possible to judge from its appearance whether itis still living or not. All three compounds have marked anliinflammatory properties and it 
is probablk' that they act by Icsiening the intense tissue reaction that develops along the 
cuticle of a guinea worm once it has provoked the formation of a blister and started to 
emerge from the tissues. The course of events following emergence. with a rapidinfiltration of polymorphonuclear rieutrophils. is very suggestive of an Anhus reaction.
probably followed by a delayed hypercnsitivi'y response.'

Local treatment with hydrnconisonc accarn containing an antibiotic had an even more marked effect thin these orally administered drugs on the cas of removal ofworms cmerging from rhesus nmnkcys in the laboratory, although ita use: has not been 
evaluated in man. 

Thus it appears likely that in man t.Cirt crmpounds act against the host rtactionrather than on the worms themselves. Itis even a moot point whether direct antiparasiiicactivity against such a large amount of foreign protein is desirable. The organophos
phorus compound metrifonate has some action -against many hclminths including filanal 

t was the only substance shown to be cffettiveparasits and amgint guinea worms ininfected rhesus monkeys. When given at a concentration of 25 mg/kg body weight for 4 
days to a monkey with a total of 8 pre-cmcrgent female worms, the adult worms and the 
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contained larvae were both killed; unfortunately the monkey also died with symptoms 
iadcalive of anaphylacie shock. Rath,:' surprisingly anoihcr new compound. mcbcn
duole. which is active against many nematode infections. apparently has lil.- effect 
against guinea worms, perhaps because it is poorly absorbed from the fasiroinicstinil
trac.' 

In any case. whatever the valpe of chemotherapy in the treatment oL the individual 
paticn-t. it is clear than none of tbe compounds at present in use will have %nycffcci in 
prcvcntinc transmission of the disease. 

Surgical removal of pre-cmcrgcnt female worms after local anacsthctic is still 
praciised in India and Pakis. -n and can be accomplished with # very small incision it the 
outline of the worm can be seen or palpated. However. the procedure can be hazardous if 
pan of the worm is indeep fascia or is wound around tendons. 

DIAGNOSIS 

The diagnosis of dracontiasis is usually ssraight:orwaird once the first mature female 
worm has provoked the formation of a blister at the site of emergernce. Infection can be 
confirmed it necessary by adding cold water to the ulcer that follows the bursting of the 
blister and examining a drop of the water under the microscop€ for the active larvae. 
Various immunological methods of diagnosis ha' z'so been dcsctbcd for patients with 
patent infections but have little practical applii.,iion at present. Techniques for earlier 
diagnosis have not yet been Pvaluated in man. The indirect fluorescent antibody test is 
cffetryve ,ith scra from patients with patent infections and in 4 experimentally infected 
iicsus monkeys could detect antibodies at least 4 months before the first worm errctcd. 

'* 	 However. early diagno-is is useful only if the infection can be trcatcd and the only 
compound that has been tested in this way is dicthylcarbamazirc. This compound was
given to 31 villagers about 6 months after they were likely to have become infected; 

6 months later, only 2 of the treated group, but 15 of a similar control group. had worms 
cmerging 

FUTURE NEEDS 

An immunological test capable of diagnosing early prcpatent infections could be 
useful. as there is evidence that some chemotherapeutic agents arc active against 
developing parasites; also it might be helpful to have a more effective chemotherapeutic 
agent capable of killing Larvae inside adult female worms before emergence. However. 
the most urgent immediate need is fW' carefully monitored control schemes. based on 
water uteatmcnt. Itsuch scl'emcs are succw.ful in rcducing or eliminating infection in the 
loclity in the following year. they should provde useul guidelines for eradication of 

ccion over much wider azeas. 
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BACKGROUND 


Dracuncullasis 
or 
P water-assoclated
guinea worm disease is 


infection. 
 Characteristically, 
it is found in 
 remote rural
communities where
the people potable drinking water is
are ignorant of not available, where
its mode 
 of transmission 
and 

prevention 
and, where the necessary initiatives,
priority and commitment resources, 

or unexplored. to tackle the problem are 
either lacking
 

Dracunculiasis 
 is caused by a thread-like
Dracunculus medlnenml. nematode,

The male ia 
not usually seen, he dies
the human In
body after 
mix months. However, the female which is


responsible for 
overt dracuncullals 
 is often seen as 
 a partly
exposed worm through the ulcer which she haa caused in the skin.

Sometimes, 
it is possible to extract 
the entire worm 
(about 80 am 

x 2 om). 


D. medinensis 
shares some 

volvulus, 

close affinities with Onchocerca
a filarial 
 worm that causes 
 river blindness 

(Onchocerclaus). 
 Both are long, slender, tissue-dwelling
ovoviviparous nematodes whose vector
controlled 
with abate but Intermediate hosts can be
no effective drug against the adult
worm in 
the human host. 
 However, there 
are striking differences 


nbetween 
the two. Whereas dracunculiasie 
 is associated with
Ostagnant ponds
fast flowing in West Africa, onchocerciasjl
rivers. 
 The Intermediate is associated kith
hoat of guinea worm is
cyclops (crustacean) while the intermediate h...st 
of Onchocerca 
is 

Slnulium, blackfly
drinking water (an insect). Guinea
containing and worm in traa.smItt-d by
infected 
 cyclops
onchocercal whereas
infection 
 is transmitted 
through the insect bite.
Guinea worm larvae are not usually found circulating in the human
tissues but 
 the mlcrofilarise of 0. 
volvulus have Zhe propensity

to accumulate 
in the body and to 
 circuliate 
 in thr tissues,

Whereas 
 the adult
through the female guinea worm
skin, this is can be seen protruding
not the came 
worm. with adult onchcercal
Tha life span of 
an adult guinea worm female is only one
year, whereas an adult 
female of 0. 
volvrulus 
can live
years. up to s-isIn endemic 
 areas, 
onchocerclaais 
 is
occupational disease of farmers. 

strictly an 

In contrast, everybody livii.g
and drinking 
 from a common 
source, regardless
occupation of his/her'
is liable 
 to dracunculaseis 
 in the endemic
communities. 


To get guinea worm Infection, certain critical 
conditions
 
must be 
met. Guinea worm is 
primarily a 
disease ot remote, poor
and rural 
 areas without potable 
drinking water sources. 
For
transmission 
to occur, there must 
bet
 

I. Suitable water-body for transmission.
it is a stagnant In
body of surface water West Africa
(e.g. pond)

while in India, 
it is stepwells.
 

2. There must be an actively infected 
person to introduce
 
guinea worm 
larvae Into 
the suitable water.
 
water must
3. The water temperature must
contain the 
 rightbe between 25-30'C and the
type cyclops (water


of 

fleas) which is 
 the intermediate host of 
Dracunculus
medinensis. 
 The availability 
of the right type of
cyclops 
is oblIgatory for 
guinea worm to complete its
 
life-cycle.
 

4. Guinea worm 
larvae must 
b ingested

energy and die, 

by the cyclops

within 5 days.
or Otherwise, they will burn out
If eaten after their
5 days, will
It 

be able to move 

nat
 
to the right place in 
the cyclops ar.d
grow to a stage where they can now 
become infective to
 

man.
 

5. The larvae aust remain in 
thA cyclops 'or about 14 days
to moult tt.ice, casting off it* 
old cuticle 
so that it
 
can grow and become Infective 
to man.
 

6. Man must Ingest infected cyclops 
 raw i.e. with the
unboiled or unfiltered contarinated water.
 

Thece are 
 many conditiona 
 and if only one
missing, it is of them is
imponaible 
 to get guinea

Therefore, guinec worm is 

worm ifection.
 
an easily avoidable disease
ths has and that
remained 
with man for so 
long and causing so much
disability, Is 
rathar unfortunate.
 

wr en a person with an 
mative 
 nfection 
immerses 
 his guina
worm ulcer in water, the temperature drop c 
 the contraction
of the partly exponed uterus 
isea 


through te skin. Thp 
uterus is a
long tube that stores about 
3 million guinea worm primary larvae.
These cannot infect the 
nsam 

ingested. 

person or another person directly if
It must 
pass through the cyclops and reach the stage
when it can b,% 
infective ta man. 
 If the right type 
 of cyclops
ingests the 
 first stage 
larvae within 
about 5 days, the larva

mcults twice in 
about IA days. This 
 unables 
it to grow to a
point when it 
can 
become infective to man. Any other stage eaten
will not establish 
t human Infecton

known for (the only reservoir host
human draruncullasis). 
 In

killed by 

the gut, the cyclops is
the gastric Juice 
while

Dracunculus escapes 

the 3rd stage larvae of
through the duodenal walA 
into the abdominal
and the thoracic cavities. Here, 
 they begin to mature 
 in the
 



connective tissue of man. In about 3 months, mating occurs and 

in another 3 
 months 
 the male dies 
and becomes 
encysted,
absorbed. or
The adult female (80cm x 2 mm) lives in 
the connective
tissue before migrating to the lower 
 limbn (mostly) and other
Sites of emergence where the uterus containing the primary larvae

develops to fill 
the entire worm. 
 About 
one year after the

ingestion of infective 
larvae, a relatively long incubation 

perlud, the adult female is ready 
to -merge and moves to the 

aubcutaneouc tissues where it 
 secrets a toxic substance that 

provokes a painful

point, 

blister and subsequently an ulcer. At thl:
the symptoms of dracunculiae 
 are manifested and the
adult female could be neen 
partly protruding 
from the body. This

unique feature of guinea 
worm to protrude from 
the body makes its

conclusive diagnosis relatively easier 
 than for other parasitic

helmintha 
 of man. 
 .Jhen in contact with water, the Uterus
ruptures to 
release thousands of embryos 
 into the pond and
Whole sequence is repeated. 

the 


SITES OF EMERGENCE 


The commonest site of emergence of ad.]t guinea worm Is 
the
lower limb. This 
 Is a parasitic adaptation which ensures that 

the ulcer In located at an anatomical region which is 
most likely

to be in 
contact with water, thereby ensuring that the life cycle
continues uninterrupted. However, 
an adult female guinea worm
can emerge from any 
part of the body; Including the genital
areas, breasts, trunks and buttocks. 


The general contention 

Immunity against guinea worm. 

is that there is no protective

Everybody In endemic area is at 


risk. However, the Infection rate may vary by age and 
sex from 

one place to another.
 

In areas 
where dracunculiasic 
 is endemic, children are 

generally less infected than adults. 
 Edungbola. (1983)

attributed this difference In Nigeria to long prepatent period of
guinea worm infection, the destruction of infective guinea worm

larvae in the unconscious 
 process of boiling children's water
with medicinal product= prior to 
ingestion and prolonged breast 

feeding. In Nigeria, 
 both males and females are affected 

equally. 
 Guinea worm infection in seldom 
fatal but it 
Is often
accompanied by serious complications that may 
 lead to protracted

but reversible incapacity. 
 However, permanent disablement may

enz!le sometimes. 
 The major causes of incapacity is 

dracunculiasic are: 


I. Tissue reaction against 
the worms' products, 


2. Repeated multiple Infection. 


3. 
 Secondary bacteria infection resulting from negligence, 

ignorance and unsanitary rethods 
 of local ngesnt. 


Th is I "jo r cause of death In co p lcated 

dracunculiaels. 
 A study 
in the Upper Volta revealed
that 7 of villagers who died of 
tetanus died of guinea

worm secondary 
tetanus. Similarly, 
 a study in Nigeria

reported that guinea wory ulzer 
wa ths third moat
 
important portal 
 of entry I tetanus
w pores at
 
University College 
Hospita ibadan where 
tetanus was
 
the leading cause of death.
 

4. The presence of guinea 
worm at unusual anatomical
 
locatione 
Is a major cause, of complications: 
 These
 
include: ocular involvement and blindness; 
abortion and
 

due to retrolacental location of the worm;

paraplegia due to guinea worm 


_terility 

In the extradural space;
complicated pregnancies 
 due to 
 the location of
 

calcified guinea
constructive worm in the
pericarditis due 
broad ligament;
 

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 
 crrvicai vertebra; Osteomyslitia
 
of the 5th lumber vertebra causing the collapse of the

vertebra; Intrapulmonary calcification; 
acute synovitis

and arthritis caused by presence of guinea worm 
In the
 
knee joint.
 

The severity and duration of 
 guinea worm Incapacity
varies among 
the victims of the disepse and depends on
the number of infection, the anatomical location of x1.R
 

worm; the status of the health and personal hygiene 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 NIGERIA
 

Guinea worm infection is wide-spread in Nigeria. 
 The First

National Conference on Dracunculissis held In 
1985 showed that it
existed in 
 all the 19 states 
 and the New Federal Capital
 
Territory of Abijim (Figure 1).
 

At present, about 2-5 
million Nigerians are infected o 
ery

year. 
About one million of these experience temporary incapacity

for a period of 
1-3 months while about 12,000 suffer Irreversible
 
disablement.

of 50 Every year. the Infection Is responnible
million man for a lose
days by farmers 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 factors enhancing the spread
diesase in Nigeria of the
include: water scarcity, especially during the
 

dry season; the dispersion of water collecting siten 
%.hlch gives

rise to multiple
settlement; foci of transmission;
increased mobility and water contact
the local pattern of
frequencls; the
 



wide distribu'.ion of cyclops in 
 the community drinking water 

sources; poor 
water management; VOcio-CUStomary observances;

poverty; ignorance 
 and the lack of initiatives; 7esources,
priority and commitment to tackle 
 the problem on a permanent

bsis. 


The excessive and prolonged guinea worm incapacitationa In
 
Nigeria are 
largely due to multisle and repeated infections, and
socondary bacterial inectlon 
 resulting from negligence;

ignorance and the unhygienlc procedures of local 
management. 


At present, endemic dracunculiasia Is causing serious 

concern in many 
endemic Nigerian communities because of its

formidable impact on the 
 medical, social, 
 economic, religious,
educational and 
 political development of the affected areas and

the country at large. In spite of 
 the lack of a complete
assessment, the 
 evidence Is overwhelming that prolonged illness 

of farmers which overlaps with the critical 
 period of farming

activities, Is aftecting 
agricultural productivity and causing
poverty, starvation and misery. 
The problem of food scarcity is
compounded by the problem 
of unchecked inflatioriand economic 

recession. 


Ovr- 0 of infections 
arc located below the knees,

Therefol4, most 
 farmers, because of their inability to walk ong
distances, ara abandoning 
their distant fertile farmlands for

barren and insufficient farm areas 
just outside the residential 

areas. Likewise, women who were 
 active hrveatere, were 


0' concentrating on 
 petty trading for the same reason, whild the
o 
food crops are left unharvested. 


A study of the school 
attendance, the performance of pupils

In schools, the number of years 
 taken to complet& primary

education and the 
overall school performance in the national and 

state examinations 
 indicate that prolonged nfectlons and the
high rate of absenteeism due to dracunculiasis (reaching about

33% in some hyper-endemlc 
areas) are affecting academic 

performance and threatening educational advancement 

development, especially 

and 

in the educationally disadvantaged 


coamunities where dracunculiasie il 
highly endemic.
 

The inability of Infected muslims to fulfill their Islamic
obligations and aspirations of 
 fasting and undertaking the 

pilgrimage to Mecca Is 
 of conmiderable eignIficance in these

communities. Besides, 
 it will be difficult and probably
unethical to collect taxes from poor 
subsistence agricultural

farmers who have been 
incapacitated for months with barely any

food to feed their families. Consequently, dracuncullacjs
constitutes a major economic burden and a serious handicap to the 

development of rural communities, especially In a system where
local achievements and the 
 provision of basic amenities largely

depend on community self-initiated and self-supported 


It has been frequently observed that during local and 


national elections; 
 many eligible and registered voters in these

endemic communities could not 
 go to the poll because of guinea
worm incapacitation 
 (voting in absentia is not allnwed in
Nigeria). In addition, victims of 
 dracunculiasis often become
 
easy victis of economic and 
political exploitations and of
 
unfulfilled promises.
 

FEASIBILITY AND OPPORTUNITY POR
 
GUINEA WORN CONTROL/ERADICATION
 

Wh!reaw the 
 control of dracuncullasls (reduction of the
infection to a minimum 
level w'en It 
ceases to be & e-trlous

public health problem) will be valuable, it is better to aim at
the ultimate tradication of the disease. 
 This is because the

infection can eruor spontaneously In a whole village by the act
of m single contamlnator. 
 Beides, !he resources required for
 
control and eradication are essentially the aame.
 

The eradication of dracunculiass in Nigeria is 
feasible and
advantgeous. It WIll 
 be in conformity with 
the national
 

commitment to 
the Implementation of
tha aspirations of health 
the Primary Health Programme.


implementation of for mil by the year 2000, the
"Water Decade" and the ongoing campaign for the
promotion ot good envIronmenta; sanitation In 
 Nigeria. The
elimination of dracunculiasis 
will increase food production,

morove tchool 
enrojlment and attendance, and reduce 
a major cause
 

of dsoci-econcmic 
 burden.
 

TheoretlcIly, dracunculiaaio 
 Is an easily avoidable and
 
eradicable disease. 
 It Is the only disease that is transmitted
exclusively through the consumption of contaminated water. It is
also the only diseaao that can be eliminated absolutely through

the provinlon and utilization of potable water. 
 For this reason,
 
guinea worm has 
been earmarked as
the success or otherwise cf the the malar Indicator to measure
"Water Decade". At a local

]eve, it could 
 be used as a good indicator of asesing the

priority and commitment of the 
 ederal and/or State Government to
the development and provision 
of basic amenities to the rural
 

STRATEGIES FOR THE CONTROL OF
 
TRATEGI S IN NTRIA
 
DRACUNCULIASIS IN NIGERIA
 

Ths control of dracunculiasis In Nigeria can be based on
three broad strategies: Technical, Coverage and Support.
 

TECHNICAL STRATEGY,
 

Kultiple strategies are recommended for IntarvarL1on In
 
Nigeria. These are:
 

1. The provision of alternative 
potable water sources; (piped
 



water, boreholes or wells);
 

2. 	 The improvement of the existing water sources using chemical 

treatment much as Abate and; 


3. 	 the promotion or health education (individual& to boll their

drinking water, to filter their drinking water and to avoid
 
wading Into the ponds and thereby contaminating thenwith 

guinea worm larvae). 


The choice of technical strategy to adopt will deped on the 

population aize, the target of the Intervention and the resources 

available. While the provision of an alternative water source Is 

the most effective and permanent, it is fairly expensive. 

Ideally, the combination of multiple strategies will be most 

effective. The provision of new water sources will reduce the 

prevalence of other water-related diseases. 


COVERAGE: 


The 	 first shouldy bshould
s 	 should be given to the endemic guine

worm villages for the provision of potable water. Because of the 

wide-spread of the problem and the relative easy of It& 


t

dissemination, #a2l endemic areas in the entire coun ry should be 

covered. However, the choice of technical strategy and priority 

should be based on the degree of endemicity of dracunculiasls in 


each state and the aaount of resources available. 


HEALTH EDUCATION: 


In addition theddiiontoromtio of prophylacticprphyactc
toIn he promotion ofperonapersonal 

measures, health education should also focus on comrunity 

mobilization and participation so that the benefitting community 

mes the problem and the maintenance of the intervention as 

theirs. School children and mothers, the chief contaminators 

should form the special focus of health education campaigns. 


SUPPORT: 


Technical and financial support for the control of 

dracuncullasis should embrace close cooperation between various 

Federal and State ministries of Health, Agriculture, Water, 

Science and Technology, Education, Rural Development as well as 

the support of International Agencies. Each participating donor 


or Agency may preferably focus its contribution on one or two 

states, rath,r than for the entire country, becauae of fina.1v-isl 

and other constraints. The Involvement of the Nation~al 

Universities and Research Institutes will be useful in regards to 


the procurement of baseline data on the epidemiology, Vector 

Biology and economic impact of the disease.
 

ONGOING INDEAVOUPS AND PLANS IN NIGERIA
 
Actlvo research studies on different aspects of
 

dracunculiasia are going in different Universities, including

those of Ilorin, Ibadan and Calabar.
 

The Fist National Conference on Dracunculiasis in Nigeria
 
was held in 1985 to assess the status of the disease in the
 
country and to recommend appropriate steps to control or
 
eliminate it. The report and the comprehensive map ofguinea
 
worm distribution (Figure 1) produced for the whole country (by
 
the participants drawgn from all states, Universities. Research
 
Institutes, nany ministries and International Agencies). provided
 
the national data on dracuncullasis at a level of details whicn
 
far exceeded any that ever existed before in Nlgeria.
 
Thereafter, to implement one of the conference recommendations,
 

the National Council on Health adopted a resolution in March 19d6 

that dracunculiasls Is a leadina national health problem that 
i.ecelvo . high priority for control. Besides, varying 

degree of activities and commitment towards controlling guineaworm at state levela have been Initiated. In Anambra State.
 
Japan ;iaa agreed ±n principle to compliment the eforL of the
 
Sate Government with pboui $5 million. UICEF has drilled about
 
to hundred oreholes in K: ra State in collboraion with the
 
te hundreSt
 

State Government.
 

Meanwhile, the Federal Government Is completing the
 
arrangement to reconstltut the National Task Force for the
 
Eradicationthoseof gulneb wormUnlvzraltles,disease ResearchNigeria. Irnstitutes, the
in 	 Members will
Include from 


Ministriei wtR 

reenteda
 
relevant Federal Qnd State tnd c Initernational
 

Agencies.
 

There are numerous Yedertl Structures uniquely conducive for
 
the control of guinea worm in Nigeria. These include: the newly
 

ostablished directo-ate for the rural development, the Ministry
 
of Realth and the National Youth Service Corps Directorate.
 
These Institutions are coordinated on zonal basis with a central
 
head at the Federal level. Thus, making the plannIng,
 
Implementation and coordination of guinea worm control easy and
 
fitting into an already existing structure. Each State h-z
 
health workers Including Community Health Aids. Community Health
 
Assistants, CH Supervisors, and CH Officers, plus several other
 
cadres that could be used to implement the surveillance of the
 
disease after some training. Over 100 million nalra Is currently
 
being committed by the Federal Government for Rural Development
 

which includes guinea worm control.
 



CONSTRAINTS TO OPERATIONAL EFFORTS IN 
NIGERIA 


]. Financial constraint to launch a mass 
rural water project,
to purchase 
 and apply Abate and to 
 train surveillance

workers and Health Educators. 
 The availability of several
project vehicles and an 
efficient data storing, processing

and retrieving system. 
 are also major potential 


requirements.
 

2. The existing date 
on the distribution of 
dracuncullasi(, 
 the 
site of Its transmission and the ecology of cyclops (vectorof guinea 
worn) is inadequate to
country-wide control plan and implement a
programme. 
Therefore, gross deficiency
in baseline data constitutes a 
major constraint. 


3. For an effective control 
programme, the existing man-power

development has 
to be strengthened. 
 Surveillance Health
Workers, Abate 
Applicators and 
Health Educators need 
to be 

trained. Competent trainers 
 and training materials
 
(mannuals, audio-visuals etc.) 
will be required.
 

4. Rapid surveillance 
 techniques and quantitative impact

studies of the diseases 
are presently
an investment plan to unknown. Similarly,
convert the 
new water and reclaimed 

sources 
Into economic benefits has not been Identified, 


5. There is 
an urgent need to establish a national 
secretariat 

with the necessary
storing, retrieving system for collecting, processing,
and disseminating 
data and information 


and for coordinating fleld activities at the state levels, 


AREAS OF NEEDS AND INTERNATIONAL ASSISTANCE WITH PARTICULAR 

REFERENCE TO USAID
 

A. USAID (LAGOS. NGERIA) 


Declvratron
o. 
 of support 
 for the National Guinea Worm 

C~ontrol Programme. 


2. 
 Representation on the National Task. Porce/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, 

a. 
 Providing financial assistance for the establishment of 


the National Secretariat 
 for the control of
 

dracuncu:iasa.
 
S. 
 Funding of Field Researchers on (I) 
 the development or
rapid surveillance method., (2) 
 the quantitative


asseusment or 
 the Impact of 
the disease on agriculture

anaeuchools 
and 13) on field trials 
 with Abate.
 

7. 
 Undertaking of intervention programmes ouch as
of boreholes, promotion of drilling
Health Education and the
 
supply of Abate for water treatment.
 

a. 
 Supporting short-term Consultants 
 to liaise with the
Vactor Biology 
 Control Projects of USAID 
 in
 

Washington, D.C.
 

B. 
 VECTOR BIOLOGY AND CONTROL (USAID/WASHINGTON)
 

1. Identification and distribution
the endemic areas. of vector species In
 

2. Field experimental control 
 using cyclopocides under
 
different situations to determine the optimum effective
 

conditions for its applipation.
 

3. Studies to 
 determine
dracunculialim eocio-economic
(quantitatively), impact
especially of
 on
 

agriculture.
 

4. Establli;hsent 
 of information 
 center to collect,
 
process, store, 
retrieve, and disseminate guinea worm
data.
 

a. Assistance in 
 the provision 
of training materials and
 
the training of Surveillance Workers,
and Health 
 Abate Applicators
Educators.
 

6. Promotion 
and support of collaborative research with
 

Nigerian researchers who are actively working on Guinea
 
Worm.
 

GL CO(ENTS

Guinea worm is a wide-sread end serious problem in 
Nigeria.
Therefore any assistance 
an. investment by 
USAID towards Its
 

control 
is desirable and worthwhile.
 

The endemicity of 
the disease varies
therefore, USAID may wish to focus on one 
from state to state,
 

or two highly endemic
 
states, depending on 
the amount of resources available, for a
start.
 



The resources currently available 
to supplement the state
efforts are largely that of UNICEF. Although CDC provides

technical advice to mobilize 
the country at large 
 to declare a

national policy 
 for the control of 
 guinea worm, the relatively
huge 	size of Nigeria, the number of 
 its states and of Its
population demand. far more help for effectiveness on a permanent 

basa.
 

The establishment of 
a National Secretariat with information 

center, studies 
 to procure

dracunculiasia, 	 accurate data on the epldemlology of
the distribution and 
types of potential vectors 

(cyclops) in Nigeria, and the study 
 to determine the Impact of
the disease on agriculture and to 
 carry out pilot intervention 

programmes (provision 
of new 
wata sources and treatment of old
infested ones, 
using Abate), seem to 
be the first and immediate
priorities. 


A LIST OF SOME KEY-PERSONS ASSOCIATED WITH
 
DRACUNCULIASIS IN NIGERIA 


FEDERAL LEVEL: 


I. 	 Dr. A. D. Kolawole, Chief-Coordinator, PHC Unit, Federal

Ministry of Health, Ikoyi, Lagos. 


a, 2. Dr. Suleiman, Director, Planning, Federal 
Ministry of

Health, Ikoyi, Lagoa. 


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

Ikoyi, Lagoa.
 

4. 
 Dr. 0. Williams, WHO-Llaison Officer, Federal 
 Minristry of
 
Health, Ikoyi, Lagos.
 

a. 	 The Honorable Minister, Federal 
Ministry o: Health, Zkoyi,
 
Lagos.
 

6. 	 Dr. Ogunye 
 Federal Ministry Sci. & Tech.

Dr. Timl-Agary 
 9 Kofo-Aboyomi Street
 
The Honorable Minister Victoria Island, Lagoa.
 

AT SOME STATE LEVELS:
 

7. 	 Prof. A.B.C. 
Nwosm, The Anambra State Commissioner for 
Health, Enugu, Nigeria. 

8. 	 Dr. 3. 0. Idowu, Chief-Epidemiologist, Kwara State Ministry

of Health, Ilorin, Nigeria.
 

9. 
 Dr. 0. Saba, Permanent Secretary, Ministry of Health, Minna,

Niger State. Nigeria.
 

10. 	Mr. f. 
Abe, 	Project Manager, Rural Water Supply & Sanitatiot

Project. Ministry Local 
Government 
and Rural Development.

IlorIn, KWS, Nigeria.
 

AT UNIVERSITY LEVEL:
 

11. 	 Dr. L. D. Edungbola, University of 
Ilorin, Nigeria.
 

12. 	 Dr. E. Braids, University of Calabar, Nigeria.
 

13. 	 Dr. 0. 
Kale, Dept. PSS, College of Medicine, lbadan.
 

AT INTERNATIONAL LEVEL:
 

14. 	 Mr. D. BasIgouni

UNICEF (Nigeria)
 

11A Osborne Read
 
Ikoyi, Lagos, NIGERIA
 

15. 	 Ms. Keys McManue
 
AID
 
U.S. 	Embasy
 
Victoria Imland
 
LAUOS
 



RESEARCH FOR EFFCTIVE STRATEGIES 

1 1	 calth education aimed at Primlary
children should make it 

possible for them to develop schools: 
their physical and mental making- hmakngthe
potential to the utmost and to 
appreciate the need to protect teaching
and promote the quality of 
life... Does teaching in primary relevant to 
schools contribute to this local health 
objective ?Are teachers in a 
position - are they willing? - issues 
to make health education an 
integral part of :he curriculum 
and to focus on local health 
issues ? by W. R. Brieger, 

J. Ramakrishna, 
J.D. Adeniyi and M.U. Lekwa 

The inaugural issue of Education for were outlined, focussing on training,
Health reported on the study in- school health, and adult education. 
itiated in 1981 by a multidisciplinary This article describes how the second 
team of researchers based at the strategy was developed for primary
African kegional Health Education schools in Idere, in Western Nigeria.
Centre, University of Ibadan, The primary health care concept
Nigeria.' Its object was to identify upon which the programme is based 
the social and behavioural aspects of advocates involvement of health,four tropical diseases - malaria, avctsivleeto elh
guineaworm, onchocerciasis and agriculture, education and all relatedscistaomasi c and sectors in solving health and develop

-ncho todv 
shatheduatioaninter d onsdeme nent problems. 9 Also required forhealth education interventions aimethe integration ofat helping to control these diseases. school and community efforts' andThree broad educational strategies c 

proper consideration of local values, 
needs, mores, and problems.' 

WILLIAM R. BRIEGER (M.P.H.), JAVASHREE 
RAMARISHNA (Ph.D.) and JOSHUA ADENIYI Surveys among schoolchildren in
(Dr P.H.) are on the staff of the African dicate their curiosity about diseases
Regional Health Education Centre (AJIHEC), which affect them.2'' It is therefore 
Department of Prentive and Social
Medicine, University College Hospital, important to identify the common 
University of Ibadan, Nigeria. MICHAEL health problems of childhood in a
LEKWA (B.Sc) worked with the project as par particular locality so that these may
of his National Youth Service Corps assign.
ment. Dr Adeniyi is Principal Investigator of be represented in th! local school cur
the Research Project on Tropical Diseases of riculum. Such data also provides an
the University of lbadan; Mr Brieger is Co- epidemiological baseline against
investigator. 
Addre.: ARHEC. College of Medicine, which the school health programme 
University of lbadan. Nigeria. may be evaluated. 3 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 2007o 
live in small satellite farm hamlets. 
The main town is fortunate to have 
five primary schools and two secon-
dar,. 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 sone 
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 secord Islamic school 
and a community school. It is 
estimated that 80076 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 year. This 
is summarized in Table I. 
These findings were presented to the 
headmasters of the five primary 
schc -,Is. They expressed concern and 
asked the research team if they could 
help the schools develop appropriate 
action. 

TABLE I. 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 
microfilariae (March) 

Observation for nodules (onchocerciasis,
May) 

Population Prevalence 

Children aged 
2 to 16 years 19.3%1 

Children aged
2 to 16 years 17.40 

All school 
attenders 39.60 

All school 
attenders 6.4072 

Children aged 
5 to 19 years 15.111741 

Children aged 
10 to 19 years 6.4474 

1 Malaria would have scored a higher prevalence if the weather had not been unusually dry for 
two years; it was the leading cause of death (28.3% of all deaths) among children 5 to 14 years
between 1970 and 1979. 
2 Idere isavery dry area; a few kilometres away. the village of Ilbo-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 interested, 

Of all the diseases, omon 
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 cau~sed 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 coufld not 
easily dismiss the idea that the disease 
might be hereditary, even though 

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 54.176 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. 
8807o could recognize malaria. Corn

symptoms given were fever, 
cold, headache, body ache and dark 
urine. Guincaworm, they said, was 
characterized by swelling, pain, 
ulcer, itching, peppery sensation and 
worm coming out; only 11.40 could 
state no symptom. Since 
schistosomiasis has the lowest 
prevalence of the four diseases 
among schoolchildren, it is not sur
prising that only 8.507o recognized it 
by blood in urine; a majority 
(88.407o) 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 

they knew that guineaworm was nolongr comonin arn ap~preciable knowledge on the~bo-ra aterhad 
longercause 
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 !he 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 

of guineaworm, but little on 
the other diseases. Drinking bad 
water was mentioned by 66.607o of 

the pupils. The 1981 survey of adults 
also showed 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 
(16.507o) and sun (7,2%); a majority 
(54.307o) knew no cause; only 3.8% 
of them mentioned mosquitoes. Most 
(88.40) had no idea about the cause 
of schistosomiasis though some had 
apparently heard that small snails 
were involved, but they credited the 
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cause as eating these molluscs: activiti,:s of health workers in the 
bathing or w',ding in water was men- community.
ioned by only 5.206 of children. This assessment of children's know-Aside from the large number of ledge suggests a low priority for"don't knows" (86.3%), a wide scat- health in the teaching programme of

tering of responses were given for the Idere primary schools.
 
cause of onchocerciasis; the black fly
 
was suggested by 4.00o.
 

Class differences - If these diseases Training the teachers: four
formed a regular part of the school approaches build up knowledge
instructional programme, one might and skills
 
expect a cumulative effect on
 
knowledge over the years. A study of
 
the school health texts' 	 showed that Efforts to incorporate and strengthenmalaria was the only disease men- health teaching spanned a twelve
tioned consistently for each primary month period. Four interrelated
class. Guineaworm was specifically strategies evolved during that time:noted only once. Figure I shows (1) in-service training workshops, (2)
knowledge on both these diseases provision of sample teaching
class by class: malaria knowledge re- materials, (3) individual consulta
mains low and variable, but tions with teachers, and (4) an anguineaworm knowledge grows notated review of existing school 
almost steadily from primary one to health texts.
six. It would seem that teaching on The research team organized a
malaria is not only sparse but also workshop for all Idere primary
limited, although it appears as a school teachers in June, 	at the end ofregular feature in the school health the 1982/3 school year. Lesson planstexts. On the other hand, the gains in prepared earlier for the training ofknowledge on guineaworm by each primary health workers were
successive class are likely due to the modified for the purpose. Emphasis
continued exposure to educational was on recognition, cause, preven

tion and simple care for each disease. 
In addition to incorpcrating teachingFIGURE I. VARIATIONS IN CHILDREN'S of these diseases into the schoolKNOWLEDGE ON CAUSE OF MALARIA AND
GUINEAWORM 
 BY CLASS (BASELINE) 	 health curriculum, the workshop 
idewi~ified the role of teachers in early 

. .Cugnea~m diagnosis and treatment, and stressed 
&, the importance of referring to thenearby dispensary children feeling 

feverish or with guineaworm ulcers. 
A set of background materials which 
comprised simple songs, stories andproverbs about each disease had been 
prepared for each primary school 
teacher. It included directions for
simple demonstrations using local 

- materials - for example filtering of 
. .- Ha I pond water with aclean white cloth 

Cla, I Clas, Cis%%,3 Class 4 CIaA 5 Cla%, 6 - and simple drawings with local 
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language captions which could easily 
be replicated on the blackboard to 
aid teaching. 
The workshop ran for three con
secutivc 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. Out of a 
population of 56 teachers, 76. .o at
tended the workshops, averaging 2.4 
sessions each ; at the end, 62.50o took 
an objective test on the four diseases. 
Only two did riot 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 (two 35-minute ses-
sions per week). 

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, atwo-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. 

V
 

7 

AA -

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

While most teachers agreed in princi
pie 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 to 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 load, 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 attended 
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 !o 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 fii-
ted. 
As noted earlier, malaria received the 
fullest verage. Guineaworm was 

mentioneCL 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 

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 ev.ry 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 the.y ignored health in favour of 
teaching other subjects for ilich 
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 shortthe time 
available in the weekly teaching pro
gramme plus otherthe 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
 
3.807o of pupils knew that mosquitoes 
carry malaria, 18.80 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 5.20 
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). Butdisease, teachers would be asked to the positive direction is encouraging. 
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Knowledge on guineaworm remained 
high with no significznt change. 
Those knowing the correct cause of 
onchocerciasis continued to be 
negligible, 
Workshop impact - Since the 
teachers themselves had received dif-
ferent types of exposure, there was 
interest in seeing ifthis 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 

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 guineaworm shown in 
previous years by the Health Educa
tion Unit of the State Ministry of 
Health. This confirmed the resear
chers' suspicion that children's high 

was chosen as a test case since it level of knowledge on guineaworm 
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, 
21.107 of those in classes where the 
teacher had attended a workshop 
knew that mosquitoes carry malaria, 
compared to 12.00o 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. 

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

The teachers' comments point to Since the workshops and in
several important foci for liuie in-dividualized follow-up did showtervention. 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. 
Consultation with ;he local school 
board will be needed to see 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 leam'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 to 
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 pirchase 
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 children. 

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 will 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. U 
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Houston. Texas 7 72)-0186. and *Department ofPreventive and Social Medicine,
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Abstract. School attendance records ofall primary schools in a guinea worm-endemicvillage in southwestern Nigeria were examined to determine the cause of missed schooldays and school drop-outs. At the lime 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 pupils wereinfected with guinea worm disease (GWD). Female pupils had a higher infection rate thantheir male counterparts. Guinea worm-infected pupils missed up to 25% of school yeardays compared to a non-guinea worm-infected absence of 2.5%/. At the height of guineaworm season in the study area, guinea worm-related absences contributed virtually all ofthe absenteeism recorded in the schools. Implications of the findings within the context ofeducational attainment of the pupils are discussed. 

Guinea worm disease (GWD) is endemic in 
most rural communities in Nigeria. Efforts to 
control the infection in ibarapa district of Oyostate have not been successful largely due to the 
paucity of sanitary water supply in the affected 
areas. Pipe-borne water supply to western lbar-
apa district stops at the village of Idere, as aresult, most villages in western lbarapa depend 
on stagnant shallow ponds and wells for their 
domestic and main drinking water supply. These 
collections of surface witwr serve as breeding
grounds for the Cyclops species, the intermediate 
obligatory host of Dracunculus medinesis. the 
causative organism of guinea worm infectio, 
Disability due to GWD may last for 3-4 months,
depending on the location of guinea worm Ic-
sions and relative number of ulcers.' A high
prevalence of GWD coincides with mid-school 
year activities and major agricultural activities 
when the farm lands are cleared manually in 
preparation for cultivation, planting and har. 
vesting of the ess ntial staple foods. 

Although many workers have studied the im. 
pact of GWD in terms of lost work days and
decresodagricultural productivity in the adult 
laborforce, little is known ofthe effects ofGWD 
on children's activities.'' This study reports the 
findings o f a cross-sectio nal survey of G WDamongprimaryshool children (agled 6 -14 years) 

Acepted 16 April 1986. 

in Idere outing the school year 1981-1982 and
the impact of the disease on school attendance. 

MATERALSAND METHODS 

Study area 

Idere is about 117 km southwest of Ibadan,
the seat of Oyo state government, and about 5
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 
ofrwater for the people. However, while on their 
farms, Idere farmers and their families collect 
their drinking water solely from shallow ponds
which contain guinea worm-infected Cyclops.
There are 4 prinary schools in Idere. When not 
in school, most ofthe boys and some of the girls
between the ages or 10-14 years help on the ram
ity farm,. 

Primary school visits 
All primary schools were visited during the 

months or January and February of the 1981
1982 school year, the height o fguina worm sea
son in l ear, the e y d ayiea p upilin ibarupa. On the survey day, each pupilpresent in school was visually examined for nguinea worm lesion or blister and for a palpable
pe-emergent adult guinea worm under the sub
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cutaneous tissue. Atsenance rcords ofcach das 

during the 1990-1921 nd 1981-192 school. 

years were inspected for cause and duration of 

abenccaL Confirmation ofcausc rotasencenor-
mnally was obtained from the class teacher, but 
a relative or the pupil in the same school was 
consulted in camao doublul asce tainment of 
cause by the class teacher. Furthermore, class 
uzachr and school icadmauscri were individ-
ully interviewed as to what proportion of iheir 
pupils dropped ot of schooleach year sad (or 
whai riao, 
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RegiisrmtiosIan primary schools in Wee 
dLung the period ofthc study was 1.495 pupils 
(763 boys and 727 girl). 6&% orchildren (6-14 
);:n) in the village. GWD was present in 21.2% 

o"th pupilts, with mom Females (22.3%) infected 
than males (20.2%). Figure I shows the propor-
lion of pupils absent by class level during the 

1981-1922 school year. Periods of high abses-
sceism correpond with the height of both dry 

scasos and gulca worm season in the village. 

GWD was the Aor cms for mse Khool 

tutoring. In Nigria themr is a sroM link betwectee 
iteraFo and attainmenthc l i ynhip . 

~For pupils whc amecluonially inkx-ted withGWO to optimally benefit f(an the odueat=6al 
syllcm. education jI personal and commuity

~hygiene should become an essential component 
of insinrction in prirnLaty schools in IdcreC:.-:OI 
Laborstivc clTon try adminutrator%of orducalho 
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and pupilsoflrdcm primary C. 
icrxAn itsschoc: Absenteeism declined as Andrw Pearson. Rul Health Center Igbo-OrK

settled almost the entire reported cause (ow non-
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pils with OWD were absent from school longer T nivsiH e 

than noe-guinca worm-inectod pupilL The av

eag absence forGWD was 9 weeks vs. I week 
for noo-guinea worm absence. This represents 
25% sad 2.5% of missed days. respectively. 

School rcds indicated that approximately 5.7% 
(5) of the pupils registered in schools peruma
neatly droppod out due to guina worm infec
tion, whils the corresponding proportion or pu
pils who dropped out for non-guir-a worm
related masons was 0.3% (12). GWD was the 
eason for the initial absence o" 31% of the 97 

pupils who tsv rcturnd to school. 
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Imporance orclean water supply and proper 
waste disposal is a difficult concept to teach the 

pupils In Ider primary schools because sanihary 
facilities am absent in the entire community. This 
sludy found that as a consequcnc ofguineaworm 

infection, over 21% of Idcre pupils in primary 
schools did not bencht from she educational op
pnunities provided through the school systcm. 
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ABSTRACT 
For years the teaching or health education has always been aproblem in the Nigerian
schools either due to the absence of the subject on the curriculum or inadequateprofessional preparation of teachers to handle It. This study introduces in extra-curricutla approach using four endemic diseases as an example in the teaching of
health education in ive secondary schools. The findings revealed that: 1) teachers 
can be successfully used as informal agents in the school environment If exposed toappropriate health education techniques, and 2) endemic diseases can be controlledthzough the provision of learning experiences In the w-nool environment where
fesible. 

THE SCHOOL CURRICULUM AND THE 

CONTROL OF TROPICAL 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" 1fl. Before the turn of the nineteenth century 
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many schools were founded in Nigeria by the missions with no clearly defined 
educational policy by the colonial rulers to guide them [11.Formal education made significant impact in 1:igeria In the late nineteenth 
century with the activities of the missionaries and the colonial government. The 
primary objective of the early missionaries was to convert the "heathen" to 
Christianity through education. Hence their efforts were concentrated on 
English grammar, Latin, Catechism, and writing-with the Bible as a major text 
book [21.

It was only in 1899 when the Northern and Southern Protectorates were 
established under the British Government that the government got involved 'in 
the tlucation of the people [11. Government schools and education 
depar:ments were crez:ed and educational requirements and regulations were 
promulgated in the early twentieth century.By 1925 it was sor evident through the Phelps-Stokes Reports on Education 
in Africa that the content of the curriculum In schools was not relevant to local 
needs I11. 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 Senior Local Examinations Syndicate and the Matriculation
Examination of the University of London [ I. After the Phelps-Stokes Report.
the colonial povernment made efforts through the years to adapt the schoolcurriculum to local situation but these efforts were generally unsatisfactory.

In 1969, nine years after Independence. a National Curriculum Conference 
was convened by the National Education Research Council (NERC) to deliberateon curriculum planning in Nigerian Schools [3). The aftermath of this

conference and a subseqient one in 1977 culminated in the formation of a
 

national policy on education which took into consideration the "psychologicaland emotiona! needs of the Nigerian Child." In all these deliberations andactivities, health education was never featured as a subject. Where it was 

mentioned by contributors, its content was usually related to biology 141. The 
education experts continue to joggle health education around biology, physical 
education, and hygiene curricula. 

Up until today, health education in Nigerian schools is yet to be properly 
recognized 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 education. Health education 
is combined with physical education in teacher training colleges-a situation 
which deters the effective teaching of health education, according to popular 

reasoning among health educators [5.In Nigeria. communicable diseases are responsible for substantial rates of 
mortality and morbidity, loss of manpower, and impaired productivity. 
Although there are several measures to control some of these diseases at the 
one through four age group level , maternal and child health clinics-the latest 
of which is the Expanded Immunisation Programmes (EPI)-very little attention 
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Is paid to the school.age child. The only education the school age child (fivethrough sixteen years) receives at his/her level on communicable diseases is inbiology, health science, or hygiene courses. Health education is not offered as a 
subject.

At the secondary school level, the biology curriculum focuses more on thephyi;ology and anatomy of living things than on diseases or health-related needs.Where diseases are mentioned, they are usually treated in relation to entomologyand zoology under such headi.igs as arthropods, multicellular animals, anddisease vectors without any bearing to the local health problems and diseases towhich the students are susceptible 161.
Many studies have highlighted the need to Include health education in the 

school curriculum but theauthorities 17,81. 
all has always not been heeded by the schoolThis experience calls for a need to develop alternativeeducation into the activities of the school.educatioofthe scho l. TheTheinto te activtiesresentDtudy decribes 

strategies that will by-pass the school curriculum in order to incorporate health 
curricular approach to the introduction of health edtcation in secondary schoolsin Nigeria. The aim of this study is to assess how effective s5-condary school 
teachers could be as informal change agents in the school environment ifexposed to health education strategies in which they acquire specific skills,techniques, and learning experiences which are relevant to the health needs ofthe school child. 
the shdays. 

METHODOLOGY 
The study was carried out In five randomly selected rural secondary schools
created in 1979. Four cndemic tropical diseases prevalent in the area of study
and targetted by the World Health Organization special program on the control
of tropical diseases (TDR)ofhtooicalieaes,nch were the main fo'us. These includeschistosomia sas werethend d malaria,onchocerciasis, and dracontiasisron T(guinea worm) with prevalence 

esine cluderm)witprvalence 

rateseducationFor the purpose oi teaching, second year students were chosen as the targetpopulation. Baseline data on the knowledge of the four diseases were collectedfrom teachers and their students. Methods of data collection included aself-administered questionnaire, Informal interviews, and person;l observation,The questionnaire for teache;s was designed to provide Information on 
their

knowledge of school health education, broadly classified into healthful school
living, health instruction, and school health services. The questionnaire was
pretested in a schoo! similar to those being used for validity and reliability.Based on the results obtained from teacher and students, a curriculum whichlaid emphasis on experien!ial learning was'designed for the students. Afterseeking the consent of the Ministry of Education, a four-day workshop on theuse of the curriculum was held for teachers. Method of Instruction was
facilitated by the use of demonstration, lectures, story telling, role playing, and 

present study describes an extra,neextra.Datamwee2costetednfroData edconssuect 
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the use of visual-aid materials. Progress evaluation was initiated two weeks afterthe workshop, while the final (valuation followed about seven months later.This period of time allowed the teachers involved sufficient time to teach and 
implement the various activities required of them. 
Results of Baseline Data for Teachers 
and Their Students

Responses were obtained from fifty teachers. The teachers displayed verylittle knowledge of czuses prevention, and treatment of schistosomiass (4%)and onciocerciass (2%). a fair knowledge of guinea worm (63%) and a goodknowledge o: -hclaria (81%). Analysis of the teachers' background revealed that 
most of them have had little or no formal preparation in the methodology ofhealth education as a subject. 

.632 st dents.tTeyyportayedthe causes. prevention. and treatment of onchocerciasis, (0%7).llitle oknoledgeooschistosomiasis 
thc aue reve 3ionand a nl of o ercasise(nw) g ofhitlsoia(5%), and guinea worm (34%) and only 25 percent had some knowledge ofmaiaria. 

INTERVENTION 

The workshop for teachers was held at the rural health center and lasted four 
methodology of teaching school health education, using the four endemicdiseases as examples. The participants were the seven biology and health science 

The purpose of the workshop was to tnrroduce the teachers to the 

teachers in the five schools. The limitation on attendance was imposed by theMinistry of Education to prevent significant disruption of classes. An attempt tohold the workshop after school hours in order to include more 
teachers a few
months earlier had failed. Teachers apparently were not willing to spare theirfree hours for what they considered an inservice training. Two of the seven teachers were university graduates, while the others were products of colleges orand polytechnics. There was only one female teacher (an expectant 

mother) in the group.m oe the group
Before theal pric ainou te diseases to teachers, there was a sessionon school health, which included materials and method in the teachin of schoolhealth education. The following was the format of resentation: 

Stage I 

(a) Presentation of educational and behavioral objectives relevant to eachdisease. The facilitator describes the mode of transmission of each disease,the symptoms, control and treatment, and then relates it to localconditions. Teaching mi.terials and methods used included role playing,story telling, demonstrations, and visual aids (drawings, slides, and
posters). 
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(b) Teachers make sketches or selected visual alds which they will reproduce 
at home and use for their health education projects when they return totheir schools. 

Stage 1l(a) Teachers discuss the local beliefs. art!ludes, and practices which 

a 
contribute to the spread of the four diseases and other diseases of 
interest.technical 

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

stage III 

(a) 	 Teachers suggest and 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, 

TeforTeachws Performance at the Workshop 

The teachers contributed and participated fully in all discussions on the four 
diseases. They were particularly active during discussions on traditional 
medicine, local bdiefs about the four diseases, and predisposing habits of the 
ccmmurnty. Other health issues of interest to the teachers were a-ex education in 
schools, hypertension, and stress in the socFety. The teachers were very 
concerned about the poor living conditions in the comn.unity. 

Of the four diseases, onchocerclasis appeared to capture their Interest most. 
Only one of the teachers (a Ghanalan) was familiar with the disease. They were 
excited to have a skin snip test at the Lbotatory 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 diseases after the workshop. The teachers involved indicated a 
desire 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 nformation pamphlets 
and booklets on the diseases studied and copies of the book Where there is no 
Doctorwere given to the seven teachers and their principals, 
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Before departing the teachers agreed that their Immediate assignment for the 

etfwweswudbnext few weeks would be to:o 
t . Provide leadership in the formation of a school health committee with the 

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

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

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 IWORKSHOP 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 lecturesseveral classes apart from the target group. The diseases were used as topicsof 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 has apit latrine. They 
have a szanding pipe which is broken. Water does not flow regularly in Idere 
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. AE-much 
as they appreciated the need for a well. there were more pressing i'sues (i.e., the 
builling of more classrooms and temporary walls for students who are presently 
studying under trees and temporary sheds). A school hesl~h committee has been 
formed. The students were organized to take turns in taking care of thetoilets 
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 2 - Ayelogun Grammar School 
The teacher from this school is a graduate of a technical college with apublic 

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. 
A t the end of the w orkshop, the principal asked the teacher to share hisexperiences with members of staff during one of their staff meetings. It was the
principal's hope that the teachers would incorporate the four diseases in theirteaching. 

At the time of the final evaluation, the PTA hrd pit latrines half-completedand were In the process of digging a well. Funds are major constraint in theseprojects. The PTA is responsible for completing rnd equipping blocks ofclassrooms and equipping the school science laboratory. The teacher in chergehad completed irparting knowledge of the diseases to the students concerned,According to the principal, the students no longer go to nearby streams forwashing and drinking after school meals. It was guinea worm se.son and thoseaffected were being sent to the health center daily. Only 18 cases of guineawo-rm were reported at the time of data collection. This numlber, according to
the principal, is small compared to the previous year when guinea worm
accounted for 50 percent of absenteeism in the school. The school has 
no
Immediate plans to erect a pipe-borne water tap because of funding difficulties.
The compound is neat and tidy with beautiful gardens. 


School 3 - Lajorun High School 

The teacher from this school is a graduate of physical and health educationwith twenty-two years of teaching experience behind him. He was the actingvice-principal of the school. 
This teacher began his activities in the school after the workshop by givingshort health talks during morning assemblies. On World Health Day, he used the 

opportunity to speak on onchocerciasis to the wholt school. His achievementsincluded the teaching of the four diseases to the target group.The school had no well and so students relied on nearby streams for washing. 
After the workshop, the teacher requested technical assistance in the siting of awell. Since then, a geologist and an environmental health expert visited them
but the school still is without funds to sink a well. Meanwhile the PTA donatedteacer adearragemntsaora tank for sto he rovsionof lasic pt cntanersin achprojectringof water supplied weekly by the water corporation. Theteacher made arrangements ior the provision of plastic pot containers in each 
class with funds contributed by students. Each class gets its daily supply of 
streams. At the moment, arrangements for the regulazr supply of water from the 
streams.o At hei m oen. arrbngments orth gular su 

water from the ta nk e limina ting th nened for the studen ts to visit t h e nea rby 
e re of y at f owo thewater corporation in town is being hampered by lck of funis to pay for theservices. The school Is In dire need of funds to run the school. They haveintensified their agrisultural project in order to generate funds from the sales offarm 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. There are no good toiet facilities but the school authoriy is 
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now working with the PTA development committee to construct pit latrines.The teahhe T d vel e n g of itee tocon st ct p a n d 
The teacher has completed the teaching of the diseases to the target group and 
a school health committee has been forned. 
School 4- hale Oba Grammar School 

Two science teachers, each with about five years teaching experience.participated in the workshop from this school. These teachers started inple.menting programs before the other five teachers. During our visit, the teachersdemanded that we should have a brief session with their students. The responsesfrom the students on the knowledge of the four diseases were encouraging.During our brief interaction with the students, six children informed us thatthey had experienced blood in their urine (schistosomiasis), and one boymentioned that he had blurted vision. They were all referred to the health 
center. Other achievements in thc school included the formation of an activehealth committee, the construction of urinals, and half-completed pit latrines
(with student labor). The completion of the latrines and the construction of awell are on the PTA agenda as priorities as soon as the tasks of equipping science 
laboratories and finishing uncompleted classroom blocks were accomplished.There is no well in the school compound, so students were asked to bring drinking 
wa!er from home in small jerry cans on a rotational basis because the tankdonated by the PTA a few months earlier was rarely filled with water. Accordingto the school authorities, only one cas of guinea worm was reported so far. Thecompound is kept clean by students and the flowers are well tended. Sometimes
during visits students can be seen busily working on the school farms which theschool authorities looked to as a source for funding school projects. 

School 5 - Lasogba High School

The teacher from this school was ayoung expectant mother and the only
 

woman in the project. She is a graduate oF the National College of Educatiorand has been teaching for ten years. he was the last to begin executing the

workshop assignments due to ill-health. The principal, a keen supporter of the
r o ass appint d t o heir sh pr ogress a slows p ared ith
was disappointed that their school's progress was slow compared with
other schools. At the time of out visit. funds had been provided for the purchase

oterhls 
 Atthefire oou rindspad eenoed othe purso wr in or o a a l e ot er eite the f t i he r e. s al w a ysmbe n to work with her in the formation of a health committee. Water has always been 
a major problem since the school is not close to any flowing stream s and is somedistance from the community. The school has a shallow well which dries up 
during the dry season, and it has been found that the topography of the area isan obstacle in the siting of deep wells. The school requested technical assistance 
in siting another well. One unique eximple of the workshop's impact was thedisplay of drawings of the life-cycle of the four diseases prepared by the science
teachers during the workshop on the walls of the school laboratory. Another 
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CONCLUSION 

Innovation was the provision ofplastic buckets for storage of water for school Reports from the involved teachers indicate the children seemed to enjoyand students' use. According to the priacipal there are pians to construct pit the brief ;essions of health education. According to them "the tudents wantedlatrines In addition to the well and the PTA was eager to render assistance. more but there was no time." The project demonstrated that in the absence ofThe school environment Iskept tidy by students. The achievements of this health education on the curriculum or time table, the present approach can beschool were made possible through pressure exerted from the principal on the adopted to effect positive change in the school environment. Finally school
science teacher. authorities recognize the need to improve the health status of the school childthrough health education, but the eJucational policies werc sometimes.

DISCUSSION inadvertently militating against the implementation of health education 
The job of each teacher after the workshop was to organize the teaching of activities.


the diseases to certain groups of students, to provide leadership in the formation 
 Presently the country has just Introduced a new educational system withof a school health committee, and the working on the improvement of the 

environmental conditions within the school environment, with the cooperation 

health educatinn termed health science in the secondary school curriculum 191.
 
The execution of the subject on this new curriculum will remain a problem forof the PTA where necessary. From the findings all teachers attempted to some time since professional training of teachers and producticn of schoolaccomplish all of these at their own pace. They all showed a iigh level of interest health text books will take a while.
 

during the post-workshop intervention. 
One example was their ability to
 
accommodate the project at a time when Military Government announced

change of currency as one 

a
 
of the measures trz arrest the country's battered ACKNOWLEDGMENT
 

economy and ,reign exchange. Every citizen had to queue endlessly in thebanks for long periods in order to have their old currenc.es exchanged for new This project received support from the UNDPIWORLD BANK/WHO.ones within two weeks deadline. There was difficulty In generating funds for the 
implementation of activities due to the general ecc.,omic recession which 
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malaria. schistosomiasis, draconciasis and 

Targeting school children for tropical diseases control: onchocerciasis at the University of ibadan, 

preliminary findings from a socio-behaviour research Nigeria. The main obective of the sroic is to 
In Nigeria 	 assist the efforts of the biomedical scaentists by

easining the "scialeconomicand behavioural 
factors in the tra-nsmission of these disea. 

The Smpchol ag(--18yeas) et te cm-
ILL ED" had J.D. Adcniyig The school age rup (S-I8 years) n the corn-

muniry where the research programme (TDR) 
11- w rVI / 4 dsifs,d.d oais 	 based comprise 35% of the populatio and 

eau.
nsticticed the target for this study. 

Sumaxmary diseases, especially malaria, ar responsible for' Study arca ad background 

This paper one sdy e 	 high rates of abre'terim in schools ln Nigeria. The project is being carried out in the lbarapa 
Thisscoope ilreportaon study carTmvcigou Brucc-Chwart in a comp -hensive malaria sur- district of Oyo State in "xestern Nigeria. 
some of the social and behavio r (actorstiga vey in Nigeria as fazt ck as 1951 recorded a lbarapa Division, as it is popularly known, 

3iMn oigri soaia asean beaickftcs 
uributrng to the transmission of malaria, parasitic rage of 92% among school children coven about 2883 square kr and has at present 
guineaworm, a hirstosomasis ando ch a (runcc-Chwatt 1951). Sire then numerous a population of 191612. lbiraps extendssuncwrm adonhoccl- studies on and of 	 savanna in the north andshstsoi~i 	 prevalence epidemiology towards the region 

ss. Data were gathered from 1310 secondary studi onprevale d otw the savanna e in the orth and 
school children in a rural community. Analysis malaria arlionoschool 6..:n revealed that the rain forest zone in the south. Hils and 
of data revealed that 70% ofstudents wash and the rate has not decreased significantly. The rocks occupy 4-5% of the land surface. The 
fetch water in the stremsr and ponds for 	 morbidity rates for schistosomiasis are quite division comprises seven major rural towns. 

domestic purposes. More das 70% claimed 	 high in endemic areas. Infection rates range namely Eruwa, Igbooa. Igangan, Idcre, Taps,
that their drinking water was pipe borne even 	 from 58 to 93% in school children. (Gilles Aiyctc and Lanlate. lbarapa has no acknow. 

though we knew that the taps had been dry for 	 er al. 1981; Siegal 1968). Guineswor infection ledged capital. Igboora, one ofthe larger towns, 
months. Only 29 specified streams, wells. exist in most rural communities where the is the head of the ibarapa District, while 
monts. nlywater specise stea ,ofwae, people depend on surface water l,olcs for Eruwa is the divisional headquarters. The lackpons ad wterholsws surcs o waer xsesic nd riningpuposs. ale(197)ufpireognzedOoa(aoontitteftraitiual
~~supply. 	 domestic and drinking purposes. Kale (1977) Oba (a €onstituted u-aditioralMore than 3001 claimed to treat their 	 of a recognized
saply More thining i torea Their 	 recorded a prevalence rate of 22-27% among king with royal apparatus) has hindered 
waer before dr'inking in their hotn-. er, is 
evidence from home visits in the cmmunity the 10114 years age group, while a rate of lgboora or any of the larger towns from 

that a rgproporten of the poplatio da 	 13-230 absenteeism from schools was claiming t of barapsbe the natural capital 


very little to improve the quality of'd 	 reported by Nwosu et*. (1982). On.hoccrcia- Division. The population of lbaxapa is 
water before cssnswnption. 	 sishas been known in Nigeria for more than 70 unevenly distributed, with about 70% in the 

year,. Blefdnes raoopno15sumpteionnmjo owsan 0%lviginmr
With the exception of malaria, the aiaets year. Blindness rates of up to 15% have been &even major towns and 306. living in more 

knowledge on tkae cause, " pcievntion of reported in heavily affected area" (Crosskcy than 700 villages or farm setlements scattered 
s somisis, oc rcissia and gusine 1981). In some communities some children are throughout the ates. The fanm settlements are 
worm is vir&U:,nil. already blind by the age of 9 yeaw (Aibiez temporary residences where the people camp 
AU of thes had implications for m educa- 1981). in order to car out their daily occupation of 

tonal intervention plan which was the Ther is no doubt thas much of the human farming, crafts, etc. At weekends, festivals and
phase of the roiet, 	 behaviour that contributes to the transmission ceremonial periods many village residentsof disease has its roots in the practise,, health return to their family compounds in the town 

beliefs and perceptions learned early in youth. or to their petmanenrt home settlement. 

Introduction Many disceas .re strongly linked with There is a dispensary in each of the rural 
people's life sty!cs,occupation and poor living towns, a health centre at lgboora and a district 

TUe school age population is one ofthevulner- conditions and arc complicated by ignorance hospital at Eruwa. The larger towns, like 
able groups known to suffer serious conse- and poverty. Eruwa and Igboora, have piped water whose 
quences from rnvi:onmenral hazards. High In 1981, the UNDP/WorId Bank/WHO supply was intermittent while the remaining 
rates of morbidity among school chtdren are special programme supported a muld- towns and villages rely on wells, ponds, water 
wel established. Infective sad pusraitic disciplinary research project for the control of holes and streams which as sources of water 

I supply arc heavily polluted. 

'J. D. AdJenys 

Methodology 

A few years ago, die Oyo State Government 

declared free. and compulsory. education
from primary school to tinivcrsitilevel-for all
in the State. In order to cope with the annual 
naemrscndyscolweersed
ntak~e more secondary schools were crcaicd. 

The study was carried out among secondary 
school students irom 10 newly created schools 
randomly selected in five of the rural towns
within lbasapa district. The sample consistcd 

of second year pupils of the 1981/82 session in 
all the 10 schools. L..:h €lairhad an averge of 
140 scudens thereby making a total of 1400
s1udents for inclumsor in e study. Data 
studeted inclued th sudy. Data 
dectedpicdat ad thei lde aout 

demographic data and their knowledge about causes treaunent and prevention of malaria, 
schistosomriasis, dracontiasis and rinchoccrci

as a3 well as their beliefs a.nd practices in 
relation to uss diseases. Methods of de2a 
collection included: informal interviews with 
pupils, school personnel and parents; general 

observation in schools and in selected homes 
in the community; and a self-administered 

questionnaire completed by the pupils.
 
Thequesionnaire included questions one
 
Tu stionn icud tion s o puilonnoionpofcauatonpreerecesfo 

tetet(aiinlo oen n oin 
or preent ion Or em td tons 
ofepscent(tiionlO r mdem ) an~tdtionso 
ntion of disease symptoms, practices and
 

behaviours known to be associated with trans

ssion of the disease. pcrzw~l proica

miss thdsase peron a r o 
measures and past experiences.

The purpose of the informal interviews and 
observation was to cross-check information 
given by -he pupils when there was a need for 
clarification or confimation of any sort. Four 
field assistanm were trained to assist in the data 
oilectioc 

Findings 

DEMOGRAPHIC INFORMATION 
Out of 1400 pupils in the 10 schools, data was 
collected from 1310. Most of the absenteeism 
in many schools was ascribed to an outbreak of 
guineawotm infection. A few others who were 
absent wcre preparing for the annual sports 

competiuon. Of the 1310 pupils, 600% were 
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Tabla-kL sg a maariaaidguk.,. aro 1 should be noted that the local name forschisrosomissis, which baa a symptomatic 
natGoam~mrm origin (blood after urine), was used. By the samePr1.0oo (-) (%) criterion, oaclhocerciasis was recognized as four 

different discasli-chroic itching. nodules, 
na see( a y and - blurred vision and blindness. 

Ocia ii-By bushes 4nstrmLictd4up -Is4 BVIAVIOUEAL DIAGNOS Di .UATIONTO WATER 
Mosquito Cox 2CONTrACT AmD nTs lJn 
ling 4 WN In relation to behaviour sociated with 

DO,* O 
(71%) claimed to depend on pipe borne wagcr as 

*avar guineaworm infection, the majority of pupils 

gO,-Il35 their source of drinking water in the homes 

while 29% Endicated streams, ponds and wells.When asked in what for m their ater wasmales and 40% feales. Their &sea r consumed, 39% said they drank their waterfrom I I m 23 ycars, with a Large proportion untreated all of the time, 26% claimed they(o-er 55) of the children between 14 and 16 only boiled their water samctymes and 31% 
years. About 500. were Christians while 450a 
 said that water consumed in their homes as 

were Muslims. Seventy per cet of the parents 
 always boiled. More than 50% did not seem to
had received no formal education. Over 64% of associate the drinking of polluted water th 
their fathers were involved in subsistence farm- guincaworm.ing. while 60 of"teir mothers wcre cagi;d With iespcct to behaviour associated with 
in trading. the transmission of sdiisgosomiasis. 70% ofrespond cts said that they went to strcams and 
g Ir'oNTs'"oHS orcAVUrzyo TUaTMhIET ponds to bathe, swim, wash and fetch water forAND palyST IONOIF /AALAI. GUIIAWORIM domestic use. When asked leading questions
oNCHoanC AIS AND SCISOST-OMA.S on the cautes of schistosommissis a few (26%) 
The findings are presentcd in Tables I to 6. believed that b.thingThcy show that, except for and washing in watermalaria and could cause blood in urine but the remaining
guineaworm in which 360% 43% of theand 74% did not think the two were connected. 

pupils resoecrvely had the correct notions of Thirry.nine per cent of pupils believed thatcauses, t percentage of pupils with Correat the bite of the black fly (Siasilium damnoaum)
notions of caes, treatment aLd prcvrtion of could cause nodules in the hips and groin,the four dimsea was generally low, with *don'9 blurred vision and blindness, all symptoms of 
know' respons ranng from 51 to 99%. anchoccrcsa-is. They had no knowledge of 

4 . E. Ekh & ). D. AJln 
Tble 4. Causr of" ismtoltasg sa. odhocncrn., 
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prote"inSg themselves against the bite of thefly.
WeB kdith thua 
When ak d if the y tho u ght the b i te o f th e 

teaching facilities are L edcd to cope with thegrowing population of the schools. Teachers 
griniploplain of ls chersdfarmers and pr in cip al s omp la i nd o f ins u f fc i n t f unmds 

6 

t e b t 

H. E. Ekh &J. D. Adenoye 

said they protected themselves from infection of guincaworn during thef t e b a k y ( r u u u y r b i g 1 8 - c a a w s b i g c i c t seasond n 
mosquito could € use ,lai, 89% answered for the daily adminirration of the schools. terbieeof te n tAeir by rbd 1982r when data w g te) and 
In the affirmative, whereas earlier on (Table ) According to the principals, one problem kerosene and on their arms and les. fimerecent occurrenc es tify that water collected 
only 3 !., linked malaria inf ction to mosquito facing the schools ws the constant transfer of doulu urcedw 
bite in 
an the 

response to a non-Izading question 
causes of malaria. Scvemry-fivc per 

teachers by the State Government. In addition 
there was a shortage of trained teching 

Discussion 
adequate tretmntn.

The diffculties and financial problems being 

cent failed 
thenselves 

to specify what to do to protect 
against the bite of he malaria 

personnel in the diffcrmt subjects. 
The only science subject offered by most o 

From the results thee is no doubt that corn-
pared with malaria and guincaworm, oncho-

eapenenced by schools 
are comm.ron to many 

in the barpa district 
secondary -ools in 

vector. the schools was Biology. The schools lacked cerciasia and schisbosomiasis were diseases Nigeria. They are due so the prevailing coos-

PAh sed3tHCXS WITd s rfUo DI c. he 
well equipped laboratories to teach Physics and 
Ccmist.-y. Health Education was mot o; the 

unfamiliar to the srudcnts.'There is evidence 
that all four diseases are prevalent in Ibarapa 

onic recession in the country. Unforturatly 
the newly created schools which arc just b £m

school curriculm. Furthermore the first aid district with malaria and gusncaworm more ning ;o establish their foundations are the 
had suffered within the put year, ralaria, Loxs in all the schools were empty. Teachers common among school children. The students worst affected. 
aincaworr, blurred visio,

and head.ache topped the 
I'oi
Us. 

ach upset
of ict 

claimed that children were sent to the health had little kncwlcdge of the causes, prevention cnoldireg 
idcntificd. 

SAJLIENT PO(NT3 Cl,OLSIEVATION Of 

ventrc ispcnsary in case of sudden i:Ines or 
other e mergencies. 

It is obvious that the firacial needs of the 

or treatment of the diseases, especially schisro-
sornisis and onchocerciasis. Although more 
than 25%. claimed that they would go to the 
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NEvMIoN TAZ. A CONDIoVOa Of SoCOCL schools are urge.,t. Some schools had intensi- hospital for treatment of the discss, utiliz- of tropical discasez for iu& so-pport of this 
ANO COMMUrIs ed their agric:ltural programme with the ationofhealthserviceswasconsideredtobevery project. 
Eight of the 10 schools were situated about intention of generating funds from the sales of poor among students. Many students resorted 
5 km away from the town. All 10 shools had their farm produce. The school personnel fully to home remedies and over-thc-counter drugs. 
spacious well maintained surroundings with appreciated their role in thr control of tropical Malaria was usually treated with a traditional References 
beautiful gardens. The saudenta did their own 
cleaning and clearing of the bushes. All the 
schools had inadequate toilet and water facili-
ties. In schoos where pit latrines were not pro--

dieascs, however there were more pressing 
needs, and the Parents Teachers Association 
(PTA) already had it bsnds full in itse floru to 
eater for the children's educational needs, 

drug(agbo)madc from boiled medicinal leaves. 

The rubbing of palm oil on the leg ulcer result. 
ing fromguinetworm infection was found tobe 
widely practised. 

Albitz E. I.. it dt. (1982) Occuiar octchscrrriais in 
hypoidcmi vdisS ,in t ,a.,srt of Libes 
T,.P-d,:, P.a .nd g-or5, 3S. 

lrucc-Chu-,t L. J. (tSmi) tvzici of yntheticune
mitmnt drugsi in ehtdes from &hypocndmnc ses we 

vided, the pupils made use of the surrunding A few homes visited in the comnuniry The inability of many of the students to West Africa. /eia.sheARoyalJSatifTrap~ M.di,,,.,andHyte.44,.0. A( 

bushes for dcfaecation and urination, 
Sources of water supply in many of the 

maintained c€can conipounds Almost none 
had toilet facilities. There were tapz in all of 

associate guincaworm infection to drinking of 
polluted water has its roots in the community. 

Crotinkry R. W. (Il I) A rcwn *( 3.,1,a.do 
nd hums orchcfsris i N,tcisunLh spdna 

schools were nearby streams. Children 
depended on these sunm for drinking and 

the communities but they were dry. Many of 
the homes visited utilized streams, ponds, 

In the Idere community 
the worst affected areas, 

for instance, one of 
there was a popular 

m en.o aoNieora natr" Control Programme. 
T.eop.,edi, a-ndPawo'aieSZ, . 

washing their utensils afte. mcals during the water holes and wlla as soources of water belief that guineaworm is a 'curs from the Gil s H M., ied (t955) S&.Akis-assAa,,insiah,.,
break period. Some vchools had wells, buz: supply. !boora, Eruwa and Lanlate. where six Sods'. An elderly traditional healer who was school n lbodan A lnt,, TI u, up,ai4, im,,d 
these usually dried up in the dry season. One of of the tchools are located, enjoyed a potable interviewed had this to say 'We have the ability Pe,,uida, 59. 4.41. 
thcschoolshadatpintallcdbutithLrdlyfunc-
doned since there was a perpetual shortage ae 

water supply more frequently than Ider 
Igaring whcre the remaining schools 

and 
were 

to cure any kind of ailment, 
guineaworm beats us'. 

but that of the Kao 0. 0 (1977) The danco-pdcmooicst prufiloof" ru woM th l bod.ss distrt€ of Niger-&, 
A-i,.nnaconn ansi"ld a ,iertcsu .a 5,ngrr1. 

water in the area. Asked informally what they 
were doing about the water problem teachcra 

Ictcated. The incidence of g-uincaworm was low 
In some corsasunities, for mample lgboora, 

A majority of pupils (7 1 0.) claimed to have 
pipe borne water as a source of water, even 

2o. 
N,,i, A. 2 C. , at (1962) Endrme De o-i,.,,, m 

said that they advised students tw bring water 
from home. According to one teacher, studcnt 
found thiscumbersome and sonever complied. 

during the guineaworm season when compared 
to others, such as Idere. It was found that in 
Igboora there was a sanitary well in almost 

though we knew that the taps had been dry for 
months at the time of data colleaion. Similarly 
we had no evidence to support the claims of 

Arsrribea Sure of' N.'5ria C-ognsph.cai Ow,miiib
uon. Cli-eal Frnura s. Epideiooiy and Socu
rsoronu impact of the disease. Anals 41 T..pita, 
,fd,n .. daP.inilrry 76. 117.

Sic&&[ F M (1968M) Schatiosomia$is Hatmetrobium 

Discussionswithmanyofthesrudentsrevealed every compound. In some of the homes the 3 1% who said that they fileted and boiled Prs,chool Chdren of bchan, Nigeria Amtiue 
that they did not associate washing in the 
polluted streams and drinking from them with 

common breeding places for mosquitoes were 
pot of water containing cassava flour left to 

their water before consumption. The heavy ?.,"I.J4TepaIMediuii,,",diypme57.7 -

transmission of schistosomissis and guinea- ferment for many days before processing. 
worm infections. Parents in the community aid they pro-

Classrooms were ozercrowdcd because of tected themselves against mosquito bites by 
limited spamc. Moe classrooms, fursiure and using insecticides and coils. On the farm, some 
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DRACUNCULIASIS IN AFRICA IN I986: ITS GEOGRAPHIC
 
EXTENT, INCIDENCE, AND AT-RISK POPULATION
 

SUSAN 3. WATTS 
DuwwvrfG ftsi NosA-riser Ldw-riy. IP02 SAM ivais1 

r-ausa i~amb dOwlJ 

A6osct. "his paper prews a pliminary aaswa2uen or the Iopaphic extent andstimat e'ssolthe incidence and the population at risk of dracunculasis an Africa. Nineteencountries are i Aiic . ineknown to be ailrecetd. in e ea belt extending riht across the norhern part of thecontinent South of 11-N. and in east Africa extending almost to the equator. Annualincidence is estimated to be 3.32 million, and the at-riskpopulation is approximately 120million. Thes data provide an Initial baseline onnow being initiated in which the succesaAfrica can be •s,-sc- of control measures 

Drmcmnculiassi. infection witi- guipea worm(Dracunclux medirnsxi). isa diseaL' found in 
remote ruralareas of .
-:icaand the Indian sub-
continent. Asiscanonlybe transmitted bydrink. 
ingcontaminated water. its uttimate globaleradl 
Sicalon is reasible.i India has an active national 
campaign to eradicaie the disease by 1990 In-
te.national determination to control dracuncu-
liatis is illustrated by the passage ora resolution 
at the World Health Assembly in Geneva in May 

1916. in support of the elimination of the dis-caS'I 
Nine of the 19 African countries in which the 

infection is endemic (Benin. Burkina Faw.Cam-
6 

eroon. C te divore. Mauritania. Niger. Nigeria. 
Togo. and Uganda) were by July 1916 actively
considerinL Or had recently begun. national con-
trol programs to combat the disease. The data 
preiened here provide an initial baseline for as-
aessinentoffutrt marveillance and ofthe impact
ofCwmrtt and future control programa. 

"AI AND b 

Information abot dracuncislasis in knows 

endemic countries w-as collected from delegates 

at the African Regional Workshop on Dracun-
eliasas. 1-3 July 1936. In Niamey. Niger. Tbt 
workshop was apoisored by the Cirnegie Cor. 
poration of New York. the World Health Or-
ganization. the U.S. Agency for International 
Development. and the USA forAfrica Foan. 
dation. Delegates from 14 of the 19 affected Ar. 

Acord 2) D cember 1I3L 
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rican countries attended, and provided data onthe extent ofendemicity andthe estimated num. 
ber of cases of guinea worm in their respective 
countries) Current data were alho available for 
2 ofthe 3 countries which were not represented. 
Mauritania and Ghana. No information %as 
available for Kenya (where the disease appears 
to be restricted to the extreme r:.orhwett'). for 
the Central African Republic. or for Gambia. 

The mcthods of data collection and mapping 

at the Niamey onrfereice were closely modeledon those used at the first Nigerian Nationsi Con-
ferenceon Dracunculiasis. held in florin.Niger-
ia. in March 1985. At that time a mapOfNigeria 
showing the extent and endemicity or dracun-
culiasis in 303 local government areas and the 
Federal Capital Territory of Abuja was p . 
patred) Delegates to both conferenics wzre 
asked to Identify regions within their respective
countries wh-e dracurculisus was considered 
to be either highly 'ndemie. endemic or spot-,jic. 
or not reported or absent. The blank areas on the 

snap will in the futjn: be distinguished either as 

a ia
in which them Is no guinea worm. or areasi which guinca worm ispresen but. as of 1936. 
Pot recorded. Information available in 1935 and 
1936 was insufficiently dctailed to distinguish 
between areas where exogenous guinea worm 
came only were found, whereand areas tans-
mission occurred. 

The map (Fig- I) incorporates data from Ni-
geria.collectedin March 1915.andfromtherest 
ofAfrica. collected in July 1936. It is considered 
to be only a provisional representation of the 
extent and endemicity of dracnculiasis in Af-
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Fuxu 1. Areas of Afrlatin which draunceis is resisei or known to esais. Rwd an information 
presented at the African Regiosal Workihp on D'rsocusuiank July 1916.and the Firu National Conkrence 
on Draewuciliss is Nigenai. March 193. 

rica as information about the diseas was often 
difficult for the country delegates to obtain, and 
the reliability orthe data varied from country to 
country. The reporting system is deficient, for 
few sufferers any- here attend hospitalsand clin-
ics.as they do not perceive the infectieq to be 
amenable to modem medicine and the7 fre-
qucntly live in remote areas far from medical 
facilities. 

The estimates of the incidence of dracrncu-liasis were derived in most cases from officially 
repioned cases. which represent only a very small 
and variable progonion ofth actual number of 
cas-s in each country. The disease is only off. 
cially reportable in s of the aifected countries: 
Benin. Burkina Faso. Cameroon. C6ie dcvoire, 
Ethiopa.Ghana.Togo.and Uganda. Evenlwhcre 
official case reporting exists often it has been in-
troduced very recently and is not always tet 
graphically comprehensive. In 19V6. In Burkina 
Faso.a country with a recently initiated control 
campaign, it was estimaed that only 3%-l 10 of 
the actual cases were reported. For West Africaas a whole. Hopkins estimated that only 1% to 
5% or the actual cases were reported.1 I used a 
Intermediate figure. 2.5%. I.e.. multiplied there-
ported figures by 40. In toorder zculate , 
estinated incidence for endemic countrie inAf-

rica which based their figures C Passive case 
rertjng, 

The caseof TogoIsconplie. forthen tnal 

epidemiological onit reported a mstring inci-
denct or over 440.oco ca s I 192. out oa 

oal population of about 3 million (i.e 13% of 
the total population suffered from dracunculiasis 
in that year). Yet in 1913 only 1.4S6 cases -ere 
repored in the whole country which multiplied 
by 40gives a total or 38.240 casm. I have used 
this figure in lieu ofrai.y other. as there has been 
a marked decline in incidence reported in highl) 
endemic areas of the country ass result of dra
cunculiasis control melsues".' Of all reporting 

countries in Africa. only C6te d'voire undertakes naive surveillance or guinea %rm. and I 
used their filure. 392 cases reported in 1913. as 
the actual number of cases reported. In Nigeria 
5ocal field assessments provided an alternative 
estimate of the annual incidence. 

For our purposes here. the at-risk population 
Is defned as the rural population or district. 
staet, or P-7vincis where ot least one case of 
guinea worm is reported to occur. In order to 
arrive at theestimated size of the current at-nsk 

population in each country. I firt consulted the 
last extant censu2. which might be several years 
out-of-date, and determined the total rural populaton  -"az country and ofeach affected di
m/.,province. I then obtained total population 
tstimaes. and the proportion of the population 
whichwasrurai from the 1916 WorldPopulation 
Dano Shrf-r. produced ty the Population Refer
ence Bureau. and calcula;rd the ovrrall percent. 
ag ruralpopulation growln rate betec, themost 
recentcensusand 1986.1used thisasamultiplier 
to obtain the approximate rural population of 

ffe cw ar as in 1916.Icompilingtheestimates 
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____lo_ forest gOas sonn/$ahel Ni.e Volley
oll grass soan dry opn woodlanddesta 

Fu s gaSeneal 

Oifal-cik populaOl. asessenstial to use ru 
population growth rat.m Due to high lcvls of 
irrtl'urban migration, rural rates ofigrowth are 

usually cunsdetably lower than a nation's over.all growth rate. 

The basic population data was not without itsproblems. Censuses varied in rclia lity. Some 

CD 	were rWlativ ) recent. such as those forGhana(1964). Burkina Faso and Mauritania (191316 
while ohe.notablyforNigeria(1963).thelr. 
futsinglea ectedcountry. were verout-or-tlat¢, 

In Nigeria. I uord official population projec. 
lions based on the 19013census data and given 
for all 303 local government arcasorthe 20 states 
and the Fdera CapilTenitory oAbuja. and 
themateralcolectedatthe 195Nigerianmeet-
ing. rather than material colleted at the Niamey 

wo and apwInthtcory oCkeivi ditura1-ces.nd 
Guinea (tasa fnisms 1954-$5) 1 used the r-ioa 

gec1t1ocialestimatso~fthepoPulationsof the l 
civil divisions as give in the Europa Yeerbook 
All oial 1916 populationesuimatesarederived 
from an esinted annual growth rate for each 
affected cotrouy since the lst ¢ensar in the 
countries studied. coatintacs records of birhs 
and dcahhsch awold be used in Industrial. 
tled couatricsocompuaepowth sa. a the 
absen or uarcslable. 

Another problem Isthat the crat,, delnition 

ra	of rall populatio. .e., the populatio hich is 
notban.isnoconsistnt forallcountries The 
criteria used for identif)ing an urban settlemmnt 
armusuallysire and/or urban runctions. such aspied watersupplis.In Chad. Kenya.and Ghana. 

any ttlcment with over 5.000 people is consid-ered urban. while in Nigeria 20.000 is the lower 

limit. Such differences rtclt local perception&ofwhzlconstitutesan urbanentr,andinprac.
tier such urban areas often have some form oi 
protected water supply which usually prevents 
the trasnmissios of dracunculiasts locally. Al-
though only rural populasions have been consid. 
cied at risk in this paper, transmission has been 
documented in some urban areas. foresampl 
in florin. i.ria (population 0#400.0)."o 

Anumn 

Figure I indicates that areas affcted by di-
nclissis in Africa extend right across the 

nrheirn pan ofthe continent south or I rN and. 

in East Afriea, •tending almost to the equator. 

The inetion Is endemic in 19 countries, and is 

found in all ecological zones from the fores, 

tLrough the savanna to the semi-desert uhel,to 

th desert, a 
shown in Figure 2. In Africa.cams 

recorded in the desert may originate elsewhere. 

Transmission in desert 
areas is not documented 

in Afrca. ghcugoif is i Pakistan.
known in 
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4.1
-nin 	 23 100 1.410(19721 60.000
Burkina Fas ..I 5.75 100 4.32 (1913) 175.000Cameroon 100 1.17 2) 691s(1t1) 17.640Central African Republic 2.7 ? ? 7 7Chad 5.2 3.17 73 55(1971) 2200Cb" d'lvats 10.5 4 21 59 592 (1153Ethiopia 	 92439 30.4 33 770(1984-5r 30.100Gambia Os ? 7 7Ghana 124 9.33 00 4.244 (194) 370.0007 
Guinea 6-2 0.45 9 ?Kenya 	 ?210 0.1 I 309110) 2007.9 1.9 2 5foau faa 	 S10(19151 0.4002.91 0 d5 1.241(19141 50.000Nrier 	 6.7 ) 300 ? 	 I
Nigenr a 2 3043 40 1.693(1910) 2.$00.00069 026 161(910) 6.00 
Sudan 229 17.0 93 Cl.500(915) 60.000T o&o 	 30 292 0Iganda 152 	 1.456 (1913 51.2403 37 _4,070 (9151 3623100 

217.0 1998 
"t~a...-* -t Ii..ii- io. -

A comparison or"Figures I and 2 shows that 

savanna vegetation. dominated b) grasses. scat-
tered trees. and shrubs, and associated with a 
tropical wet and dryclimate predcminaics htedracunculiasis is pres-nt. Here seasonal varia. 

tions in the availability and sources ofdrinkine 

water are a 
leature ofmany rural communities 

ad are olten associated with seasonal changes 

in dracuncultaiis transmitsion. 


The total at-nsk population inAfrca. as shown 
in Table 1. is estimated sobe 20 million. abouth 

t e ;oa popuiation orafcedcountries. 
The estimated annual incidence is 3.32 million, 

2.7% or the at-risk population.The inkction is most aerious inI countries in 
West Africa. namely Benin. Burlaa Fao.Ghats. 
Mali. Mauritania. Nier. Nigeria. and Togo. An 
13 r'rons or Burkina Faso. all 35 in Niger, all 
10 in Ghana. all 6 in Benin, and 24 of the sub-
preecurs in Togo are affected. As of March 
1935. 130 or the 303 local government areas is 
Nigeria -em known to be affected. Nigeria. with 
a total estimated population of 92 million, has 
an estimated 75% of the annual African cas 
(2.5 million) but. as Indicated artir. the basis 
Toe this estimate is detailed kld studies rather 

22.830 3.324.312 

than passive cusc reporting Thirty million Ni

leslans are thought to be at riskfrom the infec
tion. 25% or the Arncan total. 

The dsase is present. but less widespread. ina number of"other West African countrics. in 
Chad. C6tc d'Ivoire. Cameroon. Gambia. 
Guinea. and Senceal.C6scdivoire.which prob
ably has the bea data in Africa. based on actise 
surveillance, has recorded a dramatic reduction 
in the number ofcases as a result olan rifectir¢

7ontrolproram. from 6 ,123 in 1966. so4.971 
Is 1975. to 592 in 1985.1 Howver, as cases are 
atilrecorded from sattered locations through. 

out the country, the at-risk population. accordingto the critse ia used in this paper, is still high.Another cluster oraffected countries forms an 
East A'ncan endemic focus, centering on south. 
emSudan. Ethiopia. northern and eastern Ugan. 
d. and northwest Kenya. The disease apocar 
to be particularly widespread In Ethiopia and 
iouihrm Sudan. but very little isknown about 

Its distribution and endemicity. In Ethiopia in 
i91-45.770cases wee 
iere d from I I or the 
14 provinces; earlier, In 1969. Isolated cases had 
Wen reported from Eritrca.* In the Ethiop;afn 
highlands, although cases have be found. ac
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tive transmissin isprobeibly rare since open 
 dlvco is€'wurer the only couantry in Africa 
inc 7eaateer .~rrei prb~b7opn dvoie I csr~ess'cannot oflen reach and sustain a temper. th ony cunty Iconducting active turveillance Aricaandror dracurculia-

sture high entough (19NQ to supporn the guinea tis.This lack orinormaiion does not necessarily
worm larvae." However. transmission is much reflect a low kel or infection. or its absence. 
moir' freutt In the I-wlands of Ethiopit. In Political disturbances and population move-Sudal.aeveral hundred aes were aid to occur ments associated with drought and civil atrire
in each ot the I affited reliOni. adversely affect the reliability and frequency or

In Uganda the disease has recently increased data collection in perts cSudan. Ethiopia.Chad. 
in signifcanc and reat etent. A 1913 WHO and Uganda. Yet. in thee countes population
dracuniculialis survey foesed on northern Ugsa- movements associated with w"r and famine. andda." but in 1916 the disease was said to occur In Ethiopia with resettlement. provide ideal con.further to the soth and east. he Small affected ditions torfurther dissemination or the disease are in Kenya. in the Turkana district, adjoins through impoverished populations which rarely
the affected pan o Uganda. The cluter of Ken- have access to protected water supplies. 
yan ease among nomadic Turkana. ome or Even where cases at dracunculissit are re-
whom had previously been to southern Sudan. poted. the use or a 2.3% multiplier may result 
was reported in 191I.1 • ~~~~~~)

ina rious underessimae oftthc number ocasec 
In both Ghana and Bensin all provinces were 

D65CUS'ON known to be affected, and high community level 
prevaence rates have been recorded.

2 
I Yet. inWe now have at least a preliminary overview Ghana. only 4.244 cases were reported in 1984. 

ot the endemicity and extent of dracunculiasis giving an estimated incidence al 170.000. and ii 
in Africa The map of affeted areas in Aftrica Benin 1.40 ases were reponeco in 1972. gi%ingindicates the general outline otthe areas affected an estimated annual incidence ot 60.000. Theswbt- dracuneuliasis Its accuracy depends on the figures give a ratio o II cases per 1.000 at-risk 
szale otth regional data available foreach coun. population its Ghana and 24 in khenin.Yet. intry. For eample. in the vast country o Sudan. Nigeria. where similar ecological conditions pre-

O it sas reported that I o the 9 principal civil vail.but wisert detailed research provided a more 
divisions were sfeted.and.in consequence the 
 realistic figure forthe incidence, the ratio of es-
map almost certainly overestimates the geo- timated incidence to total at-risk population is

.1.000. The fact that the Nigerian figure con. 
ease reporting in the Sudan appears to occur in 

gaphcetent orfhe diseasein that countr).Some 

stitutes 75% o the African total incidence, but
nonendec(marea as a result orwidespread pop. only 25% orthe total at-riskpopulation sggct1utliion mobility. Were information available to that estimates rrother countries, based an ot. 

smaller subdivisions atthe districtlevel and re- ficiallyreported figures multiplied by 2.5%. may
Latedtotransmissionrathrthanoccurrene. true be fartoo low. For ifNigeria had 25% of the
endemicity would probably be limited to a much total number otacses, the same as the proportion
smalner sgeop phic atea However. underrepoi,- of the at-riApopulation, this would suggesa
ing otcams is also significant. In contrast to the totalAfrican incidence otapproimately 10lmil.situation in Sudan. in Nigeria data ro mapping lion.compared to the estimate of 3.32 million 
and for estimating at-rik populations were presented here. 
available for 303 local government areas Ia 19 Te curent rati oreas toat-riskpopulation
states and Abuia. Similarly. in the small country I Nigpia (12:1.000) may appear high, but suchot Tog., data were available for all 30 subp.e- a fgwe tight more accurately reflect the situs. 

Lecitures. Table I guats an at-riskpopulation tion nitue r ioulyaffced African cour,of about 120 minion personts and an estmated triesthIa figuresforGhana and Benin. 18 and
annual incideno orat least 3.32 million eases. 24. respectively. Community level incideace rates 
The latter iguare 4s •Imst certainly an underes- Ia seriously affected area of West Africa can betimase. No Glum on whtich to base an estimate ,rM high. ranging between 50% and 10%. -t andor incidenc awe available from the Central Ar- tew rral settlement have access to protected
rican Republic. Niger. Guinea. or Gambia. and year-round sources ot drinking water. As pro-
thO from itheSudanare veryapproximate.C6e Varms1 soeliminate or control dracunculhals in-
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provird a mort precise id~ttiCson of the most 
aeriostly affected areas and the populations most I nformstion in this paer was prov;,*' ZY par
at risk from the distase. This will almost cer- ticipants in the African Reional Wrokshop oot 
tainly result in an increase in knownt CaS ov r Dractunculissis. held in Niamey. Niger. 1-3 Julyabove currnt estimtes.At-risk populations ard the 1916. arnd collected train a variety or sources bynumber of eases the WHO Collaborating Center rotResearch. 
a year are pobably grster In Afr a than in he Training and Control of Dracunculiasis at the
Indian subcontinent. including Pakistlkn. which Centrtrinl ease Control.Ict nd thalnks tho 
appearstonbemoreeiouslyaifec.. ton ia uh elpnte ortti~n otoi.per tofncs
In January 19e an:Indian appraisal team sdat. Hopkins otheIrCenters for Disease Control and
mated Liat she 90-::.i number ar ases or dra So the librarians artshe Melville 3. Heeskovits 
cunculiasis in India was 440.000 (about 10 time& Lirr otArrican Studies at Northwestern Uni. 
the number or reported cases after 3 years of vtraity.
 
active Cae search), and that II million people
 
wvere at rsk; in India the at-risk popatirIs
l 

defined as the population living in necned vil. 1 R An rad.tago-. Thus., it appears that the "'liminaryes- I. scourge-.E crduel ARe.. : 208-219. 
timale ot incidence forAtrica presented in this 2. World Helth Oronation. Ills. D[rcurulia
paper indicates a greater number owhases in that 

t 
sis: Globil suris,,et iinmar). 1915. ii Lh

continent than in n ndia and Pakistan. lnthecut Eptdom Arc. 61: 29-32.daad ~~itn/h 
u- WoliettaHelth Oraizo.2rent WHO figure o £rld 16. aurtois20 million cases .dracun- sorldHeatih OrSksopano 1916 DracueitnA
culiasis woridwide is found to be en und est•,
i rk olw oprkopn usdre..321-32. 
mate. it will be because improved surveillance 4. MacPhersom. C. N. L. 1911. "he existrnce afmethods reveal a tar greater number of cases in vIa (ipnaeus 17511 inra, medwrrunis
Africa than our preliminary survey suggests. Tirkaos. K o Trts A.Sor. T7s.31011 

In conclusion. it is clear that the estimaltd S. E.iitiKeneioa.L . at .0 O..Smth. 
figures presented her- forboth incidce and t- G. S. and Hopkins, . R..19S6. A^methodofrisk populations art veryapproimatestimates rapid assessment of the dist butin and enleorincidence are especially likely to increase as a 'ncity of dra ,ncuitaus in Nigeria Site* St 
result otumproverd urveillance. Yct the 120 mil- wl -Healh Organisation. its$. Dibcut-l5a.lion people estmted to be at-risk at dracun. .is: Nieria. Wel EpO A , tr.. 60 263-26.
 

uliasis in Arica and the estimated minimum ot 
 7. Watt. S. J..1916i Human beha.sotr and the
3.32 million cases annually,, represent co,sid- utnnmnsion o(drnsiwncultsusA casltud. iroom 
erble actual and potential suffering from a dis* te Vlonn arta o"Ni:e,;.f IoulJ. EP W.tfaJ.ease which is relatis-ly easy to control. . World Health Oganisratin.1915. Drouncuhia-

The presence of areas affected by dracuncta- is:hakistan. ,ily. Epieap re 60 32-3.
liasis on either side o national boundaries in 9. Trn Eyk. D R..191. Reporsotofan outbresaOf 
Atfica. such as n contiguou-s areas ot gheta dreuncul aUs in ELh.iota. 3t;led J.
Cameroon. southwest Chd. and 10 9ul...1915. 

- 1iP 
10. Lfhess - Nioll-r.R..1fil. yl fDaar~ust

geria, is evidence o the need or international o,,rs.sPars 13-I iBe Wort.orOn oppt
cooperation in the control ofguines worm.Such .n,, lorufor coml ofdr'irsuuois Nato" 
cooperation is also essential inview o the wide. Amdemy Proes.Washington. DC 
spreaddistributionafthedisess.sselargenum- II. World Heah Orpanilutsom. 1914. DraCuoancia.
bee o(people affected and at risk, and its is 

rene 
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in a wide range of ecological ones. It i$ 12. world Heahh Oaniutio. 1914. Dr -netis.
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CHAPTER 8 

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

i guinea-worm, reflects its prevalence in West Africa and early travellers' 
c observations of the disease along what was then called the 'Guinea Coast'.

It is widespread in Nigeria today and active transmission of the disease has FIGURE .1 Inrected school childrezbeen recorded in all the nineteen states of the country at varying levels of 
who could not anend classes due to guineawom

in-apacity. 
endemicity.


Among all the communicable diseases affecting humans, dracunculiasis 
 Etiology of 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 targetof the UN Water Supply and Sanitation Decade initiated in 1980. There Guinea-worm is contracted as a result of drinking water, usually from ais an on-going program to eradicate the disease in India in 1980. but in
ismany on-goin progra teradite has, diseseinyIndiaby 1990, 

stagnant pond, containing the minute aquatic crustacean, cyclops, infectedut in with the infective larvae of Dracuncilusmedinensis. The cyclops are thenmany other parts of the world it has, intil recently, beent neglected. IndislebytegtrcjcsinheumnutadheaveecpenoNigeria, policy-makers still underestimate the extent and impact of the dissolved by the gastric juices in the human gut and the larvae escape intodisease because it is usually thought of as being a problem of remote rural the tissues.communities. However, the commitment to primary health care, 
The female worm matures and migrates to the epidermis

follow- where, 10-12 month after ingestion, it emerges, causing a painfuling the 1978 Alma Ata Declaration of WHO, should encourage preventive abscess. When the abscess is submerged in water, the guinea-wormmeasures aimed at eliminating guinea-worm. A first major step in embryos are released into the pond and thus the transmission cycle iseliminating this infection is to identify the distributionecological conditions associated with the disee and various continued.Many sufferers have multiple worms and are infected year after year.FIGURE 8.1 shows guinea-worm abscesses on the feet of children in Igbu 
Emu village, Moro Local Government Area of Kwara State. Suffcrers 
may be incapacitated for as long as three months, and the disease often has 
a serious impact on agricultural, school and social activities. 

The severity of the infection depends largely on the number of infections 
193
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FIGURE 8.2 A pond where active trammissicn of dracunculiasis occurs. 

and their anatomical location on the body; up to 80% of the worms emerge
at or below the knee 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, orwhen 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 guinea-worm is usually related to thenumber 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 whenthey collect water, are a common source of infection3. A properly pro-
tected well is extremely unlikely to be a source of infection. In Nigeria thecommonest 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 season, and incomplete or improperly
constructed dams into which people wade to collect water or wash. 

Data sources 

P blished information on the disribution of guinea-worm infection inN geria is limited to a few states. It is not recorded in official returns andrarely attend clinics, for the disease is not perceived as one whichresponds io Western-style medical treatment. Recently, however, indica

lions from schools, news reports and the Ministry of Health. have shown
that guinea-worm occurs in all states of Nigeria. Detailed studies havebeen undertaken in Oyo, Ogun, Anambra and Kwara States. These 
indicate the ecological circumstances associated with the transmission andof the infection; this knowledge is vital for the detailed plan
ning of prevention and eradication strategies. 

paper will focus on the preliminary results of field research carriedout in Kwara State between 1979 and early 1984. Villages affected by
guinea-worm were identified from various sources, including field reportsby 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 settlements 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 bydracunculiasis continued It. 4)mc 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 settlement in highly
endemic areas and more than half of the residents may be infected in anyone 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 ratcd as
hyperendemic communities. Also, using this criterion, four of the twelve 
local ,,overnment areas in the state can be classified as being
hyperendemic areas. These are Borgu, in the extreme north and west, and
florin, Asa and Moro, around the city of Ilorin, 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, Ilofin. 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 survcy of 696 peoplein the Kunru 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 Ilorin'. 

Basement complex rocks underlie most of Kwara State.yielding a year-round supply of potable water are Here wellsexpensive to excavate

and the failure rate for both wells and boreholes is high unless 

sophisticated equipment is carefully 
 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 
when they have guinea-worm abscesses, and they are ignorant of the role 
of the cyclops in the life cycle of the parasite. The vast najority of the
rural population draw their water from unprotected sources, especially inthe 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 ofguinea-worm infection is the 
length of the dry season. This ranges from more than seven months in theextreme north-west of Kwara State to under five months in the south. In
the areas away from the major rivers, the Niger and its tributaries, there 
are few perennial rivers and streams. During the dry season many water 
sources dry up, or are reduced to a series of stagnant ponds whch form 
an ideal habitat for guinea-worm. Throughout the State, guinea-worm
transmission occurs towards the end of the dry season and in the early part
of the wet season, before annual streams have begun te 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 because of the fear of ponds drying up. The shortage 
of water is so severe during the dry season that people often dig holes indry stream beds into which water will slowly percolate'.

In the more densely populated south-central part of the State, around the
State capital of Ilorin, the dry season is shorter than in Borgu and water 
scarcity less acute; the problem 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 peopled 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 future. 

Ecological Relationships in Other Areas of Nigeria 

Active transmission of guinea-worm appears to occur in all areas 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 stagnantremnants 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 disease in the north of the country, where the dry season is longer, 
stagnant po."us are also common dry season water sources, for example
in the Kano closed settled zone' . 

Onabamiro identified stagnant ponds as the main sources of guinea-
v'orm 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 was he esut ofusigdu wterscattered, showed that guinea .worm occurred in 70%heofrythesasovillages andrompit durng indrydisruption 

was the result of using water from pits duo during the dry season indry
stream bees". In the Ibarapa area and elsewhere in Yorubaland, many 
families live in small farm hamlets for most of the year and return to thelarger se lements, which they regard as their peruanent homes, for 
ceremonies and festivals. These people continue to suffer from guinea-
worm infection acquired in the farm hamlets even though their permanenthome base is provided with piped water" . 

home bn is prvied wte psupi lieate 

The introduction of piped water supplies has diminished the dangers of
endemic infection in and around larger settler4 -nts it, tinue to use only the protected water sources,Ondo, Oyo andthmigodcntogueawrcnbeopleyeiiaedfm and are able to maintain 

.Ogun States"3 However, these piped water supplic, must be regular. InOgun Staes" ow pthe of e pp atuien boust1975, 34% esple be reguinbar Intheof the people of Idere (population about 10 000) in lbarapa 

District, had guinea-worm although the town had recently been provided 
with piped water. Supplies were unreliable and continued to deteriorate; 
in the dry season people begaai to use the stagnant ponds which were their 
earlier, unprotected sources of drinking water. During the 1980/81 dry 
season of half of the population had the infection"' . 

In pars of eastern Nigeria, ponds cr tanks dug for water storage are a 
common source of year-round water supply and, unless properly protected, can become foci for guinea-worm infection. In Anambra State,
which has a four-month dry season, these ponds, locally known as oL7uru, 
are often not adequately protected and people wade into them to collect 
water. The main season for guinea-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 ishighest"
 

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 approximately 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 settlement may be unable to farm effectively at this time. 
Children who suffer from multiple infections may be unable to attend 
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 partly immobilized. A 
similar pattern of dry season transmission and pztency, associated with theof farming, hasasobeenn r recordedn ns rupto n off r y eco in southernstenc Ghana'haa5 .". 

InKwara State, after surveys were conducted ina 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 qualityof their drinking water. In some cases, this may mean deepening and 
cleaning a pond and installing a simple filter; in others the deepening of 
adan existing well or the construction of a new,one will be adequate; in larger
communities it may be feasible to drill a borehole. Providing people con

them in good condition, guinea-worm can be completely eliminated from
community. In view of the relatively good prospects for the eradicationof guinea-vworm, and the growing evidence of increased prevalcnce in 

of Ngri, t i esp e ora r cal an 
many parts of Nigeria, itisespecially important that various local and 
eradication of disease. the 

Note 

Dr L.D. Edungbola initiated this study of guinea-worm infection in Kwara 
State with the aid of a Faculty Research Grant from the University of 
Ilorin; Dr S.J. Watts actively participated in surveys carried out around 

Ilorin. Dr Edungbola was the co-ordinator of the First NationalConference on Dracunculiasis (Guinea-Worm Disease) in Nigeria. held inIlorin on March 25-27, 1985. 
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