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Chapter 1 

INTRODUCTION 

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

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

Teachers play a very important role in rural communities in developing 
countries. Community members generally view them as role models, links to the 
"outside" world, and individuals of great knowledge. Secondary school 
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 
and frequently their advice is sought by household elders. 

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

Chapter 3 consists of notes on different methodologies for the teacher's use, 
general guidelines for guinea worm educational activities, a vocabulary list 
to 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, and 
identification and treatment. The lesson plans include discussion outlines 
and three stories with accompanying questions for discussion. Each of these 
parts can be pulled out of the text for duplication purposes for the students. 

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

TEACHERS' WORKSHOP 

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 experiment and practice of process 

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

A: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 

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 

RESOURCE MATERIALS FOR TEACHERS 

A. GUIDELINES FOR GUINEA WORM EDUCATIONAL ACTIVITIES 

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

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

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

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

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

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

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

3) It should bring about sustainable change. It should change 
behavior as a result of changes in attitude. A change in 
passive knowledge is not enough. 
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4) It should veave 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 should 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 village level with minimum cost are described below. Normally a good 
health education program uses a mixture of these activities. 

1. Group Discussion 

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

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

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

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 ac.ually 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 
story-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 village, as this may 
embarrass them. Stories should always be followed by 
discussion. The story-teller should ask the listeners questions 
to determine whether or not they understood the main points of 
the story. Sample stories are included here in Part 3: Teaching 
Materials. One story shows how two boys got guinea worm and 
what 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 contest. Not only 
will the posters be useful in the community, but also the 
children will learn about guinea worm in the process. 

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

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

What is the women doing? 
Why is she collecting water from the pond? 
Is there any danger in this practice? 
How could the woman make sure that the drinking water 
is clean? 
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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. 

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. 

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. 

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

Dracunculiasis Medinensis - nematode parasite which causes dracunculiasis. 

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

Guinea Worm - commonly used name for dracunculiasis. 

Incidence - The number of 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 size while passing through several 
stages and is finally transformed into a pupa or chrysalis from which the 
adult emerges. 

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

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

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

River Blindness - commonly used name for onchocerciasis. 

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

Septicemia - invasion 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 cyclops. It is sold under the brand name Abate. At 
concentrations of one part per million it is effective, odorless, tasteless, 
colorless and harmless to fish and vegetation. Also used to control blackfly 
vector of onchocerciasis. 

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

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 prevention of the disease. The exercises described are 
specifically designed to require few or no visual aids or printed materials 
and to be easily adjusted to variable conditions of room and class size. 

Goals and Objectives 

• To inform students about the nature of dracunculiasis 
(guinea worm), its mode of transmission, its clinical 
symptoms, 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. 

• 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 to last an hour and a half. The time allotted for the 
sessions does not include breaks or lunch. Each session includes guidelines 
on how to conduct the session. These guidelines cover the purposes of the 
session, materials required, suggested advance reading for teachers, and 
procedures. 

This segmented approach was adopted because the curricula and the time 
available for health education vary from state to state in Nigeria. It should 
provide maximum flexibility to the teacher in integrating guinea worm 
prevention and control concepts into his/her local situation. 
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SESSION #1: THE LIFE CYCLE AND TRANSMISSION OF GUINEA WORM 

Purposes 

1. To provide students with accurate information about the 
transmission of guinea worm 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 methods of 
preventing guinea 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: Epidemiology, 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 are they familiar 
with? Do they know anyone who has had guinea worm? How can one 
tell when someone has guinea worm? etc. 

- 17 -



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 a discussion based on the discussion questions which 
accompany Story #1. 

h. Wrap-up. Emphasize the following points: 

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

• A person's understanding of a problem can affect 
his/her behavior. 

• Prevention of guinea worm is preferable to treatment. 
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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 b̂>. between 25 and 30° 
Centigrade. 

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

A. The 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. 

• The disease has been targeted for elimination by the 
World Health Organization. 
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STORY #1: THE LIFE CYCLE AND TRANSMISSION OF GUINEA WORM 

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

Both boys are students in form tvo 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." After thanking Dale and his mother 

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

Finally Dale recovered from the guinea worm after some weeks. Sina was glad 

to see has friend back in school. They started playing and talking and forgot 

all about the guinea worm. Both boys did well in school that year and passed 

on to form three. 
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In September Dale and Sina returned to school. November came around again, 

but this year it was Dale who found that Sina was absent from school. Dale 

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. I 

only drink tap water in Igbo-Ora." 

Then Dale reminded Sina that last year in Idere Sina had drunk water at Dale's 

house. Dale said, "Remember that our teacher says that guinea worm takes a 

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

Dale explained more. "After you left our house that day last year, my mother 

asked me what we were arguing about. I explained that when a person with 

guinea worm puts his leg in water, the worm lays eggs in the water. Then when 

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

"From that day on, my mother started filtering our drinking water through a 

clean cloth. This year no one in our family has guinea worm. Now my father 

and his brothers are planning to dig a well for our compound so no one will 

get guinea worm again." 

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

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? 

A. 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? 

- 26 -





I 
I 

I 
I 
I 
I 

I 
I 
I 



SESSION #2: PREVENTION OF GUINEA WORM 

Purposes 

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

2. To enable 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: 

• Sterilizing contaminated water by 

filtering with cloth and/or special filters, 

filtering through sand and charcoal, 

sterilizing with solar heat, or 

boiling. 

• 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 

teaching 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 season. 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 the cyclops which eat these 
eggs)—explain dangers and inconveniences of this 
method and the fact that new eggs and cyclops may come 
back. 

2. Another 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 ON 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/cm 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 used by members of the community. Remind 
them how impurities are filtered from palm wine. Are there 
other similar filtering methods? Clarify with the whole group 
the purposes of the exercise and the sequence of events. 

2. Demonstration. Proceed by demonstrating the water filtration 
process for the large group. Refer to the poster (if available) 
showing the transmission cycle and point out how filtering 
interrupts the cycle by preventing the ingestion of the 
intermediate host (cyclops). Discuss how a sieve can be 
constructed from local materials, specifying the type of cloth 
that is necessary (i.e., the weave must be fine enough to trap 
cyclops but open enough not to clog with sediment). 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. 

A. Vrap-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 guinea worm-, with 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 S.tory #3. Following the story conduct a large group 
discussion based on the discussion questions which accompany the 
story. 

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

Part Four; Symptoms and Treatment 

Clinical Symptoms: 

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

• Localized swelling at the spot where the worm will 
emerge. The worm can emerge anywhere, but in most 
cases (>90£) it emerges on legs or feet. 

• The swelling 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. 

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

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

Complications: 

• Secondary infections are common. These can lead to 
severe tetanus infections. 

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

Social/Economic Effects: 

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

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

Mothers can become unable to care adequately for their 
children. 

Psychological stress can be considerable. 

High rates of absenteeism from school. 

Obstacles to Treatment: 

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

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

Treatment—Individual/Family Level: 

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

• Preventing tetanus. 

• Removing the worm. 

• Lessening physical discomfort. 

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

Treatment-Community Level: 

• Identifying people with guinea worm. 

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

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

• Use of chemical called Abate to treat the pond water. 
When used 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 

swelling on her 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 tomato leaves with palm oil. Runmi tried 

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

should mix soot from the rafters 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 not help Runmi. All the while her foot 

continued to swell and to give her much pain. Now her foot was so swollen 

that she could not even wear her sandals. Runmi had to walk to school and 

market with bare feet. Much dirt got mixed with the palm oil on her foot and 

entered the guinea worm sore. 

One morning Runmi 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 to have convulsions. Her family was so upset. 

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

Runmi almost died, but the doctors finally saved her life. 
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Some days later- Ronke noticed that she also had a guinea worm sore on her 

foot. She remembered all the trouble her friend Runmi had. So Ronke decided 

to go to the dispensary right away. 

The dispenser gave Ronke some drugs to reduce the pain and swelling in her 

foot. He gave Ronke an immunization against 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 day, 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 Runmi 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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RESEARCH FOR EFFECTIVE STRATEGIES 

j wealth education aimed at 
AA children should make it 
possible for them to develop 
their physical and mental 
potential to the utmost and to 
appreciate the need to protect 
and promote the quality of 
life...7 Does teaching in primary 
schools contribute to this 
objective? Are teachers in a 
position — are they willing ? — 
to make health education an 
integral part of the curriculum 
and to focus on local health 
issues? 

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

WILLIAM R. BRIEGER (M.P.H.), JAYASHREE 
RAMAKRISHNA (Ph.D.) and JOSHUA ADENIYI 
(Dr P.H.) are on the tuff of the African 
Region*] Health Education Centre (ARHEO. 
Department of Preventive and Social 
Medicine. University College Hospital, 
University of Ibadan, Nigeria. MICHAEL 
LEKWA (B.SC) worked with the project as pan 
of his National Youth Service Corps assign­
ment. Dr Adeniyi is Principal Investigator of 
the Research Project on Tropical Diseases of 
the University of ibadan; Mr Briefer is Co-
investigaior. 
Address: ARHEC. College of Medicine, 
University of Ibadan, Nigeria. 

Primary 
schools: 

making the 

relevant to 
local health 

issues 

by W. R. Brimr, 
J. Mmakritstmw, 

J.D. Adeniyi andM. C. Lekwa 

were outlined, focussing on training, 
school health, and adult education. 
This article describes how the second 
strategy was developed for primary 
schools in Idere, in Western Nigeria. 

The primary health care concept 
upon which the programme is based 
advocates involvement of health, 
agriculture, education and all related 
sectors in solving health and develop­
ment problems.9 Also required for 
effectiveness is the integration of 
school and community efforts' and 
proper consideration of local values, 
needs, mores, and problems.3 

Surveys among schoolchildren in­
dicate their curiosity about diseases 
which affect them.2,4 It is therefore 
important to identify the common 
health problems of childhood in a 
particular locality so that these may 
be represented in the local school cur­
riculum. Such data also provides an 
epidemiological baseline against 
which the school health programme 
may be evaluated.1 In reality, this ob-
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jective is often blocked by many fac­
tors — teachers' beliefs and at­
titudes, administrative procedures 
and parents' poor health knowledge, 
among others. This article examines 
critically the process of overcoming 
obstacles to achieving curriculum im­
provement and ensuring meaningful 
and relevant teaching and learning. 

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

religious denominations: Baptist, 
Islamic and Methodist, and have 
been operating for upwards to thirty 
years. Recent efforts to provide 
universal primary education in 
Nigeria spurred the creation of two 
new schools, a second Islamic school 
and a community school. It is 
estimated that 80% of the school age 
population is enrolled. 
With the help of medical students 
posted at the nearby Igbo-Ora Rural 
Health Centre, baseline prevalence 
on the four diseases was established 
during the 1982/3 school year. This 
is summarized in Table I. 
These findings were presented to the 
headmasters of the five primary 
schools. They expressed concern and 
asked the research team if they could 
help the schools develop appropriate 
action. 

TABLE 1. EPIDEMIOLOGICAL DATA ON IDERE CHILDREN. 1982/1983 

Examination 

Blood film for malaria parasite 
(March) 

Palpable spleen 
(March) 

Cuineaworm 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 

Children aged 
2 to 16 years 

Children aged 
2 to 16 years 

All school 
attenders 

All school 
attenders 

Children aged 
5 to 19 years 

Children aged 
10 to 19 years 

Prevalence 

19.3^' 

17.4 V* 

39.6Vo 

6.4V.1 

15.1V.' 

6.47* 

1 Malaria would have scored a higher prevalence if the weather had not been unusually dry for 
two years; it was the leading c iuu of death (28.3% of all deaths) among children 5 to 14 years 
between 1970 and 1979. 
2 Idere is a very dry area; a few kilometres away, the village of Igbo-Ora has a 14.3% prevalence. 
5 Prevalence of onchocerciasis in the adult farming population was found to range upwards to 
69.5%. 

40 

66 



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

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

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

Disease recognition — Before assess­
ing knowledge one must know if 
children are familiar with a disease. 
88% could recognize malaria. Com­
mon symptoms given were fever, 
cold, headache, body ache and dark 
urine. Guineaworm, they said, was 
characterized by sweHiag, pain, 
ulcer, itefetog, peppefy sensation aod 
worm coming out; 4my II .4%«&o«ld 
state no symptom. .Since 
schistosomiasis has the lowest 
prevalence of the four diseases 
among schoolchildren, it is not sur­
prising that only 8.3% recognized it 
by blood in urine; a majority 
(88.4%) had no idea. Onchocerciasis 
was recognized by 68.7% with symp­
toms such as itching, rashes, rough 
skin, body pain and swelling. 
Disease causation — Schoolchildren 
had an appreciable knowledge on the 
cause of guineaworm, but little on 
the other diseases. Drinking bad 
water was mentioned by 66.6% of 
the pupils. The 1981 survey of adults 
also 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 
(16.5%) and sun (7.2%); a majority 
(34.3%) knew no cause; only 3.8% 
of them mentioned mosquitoes. Most 
(88.4%) had no idea about the cause 
of schistosomiasis though some had 
apparently heard that small snails 
were involved, but they credited the 
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cause as eating these molluscs; 
bathing or wading in water was men­
tioned by only 3.2% of children. 
Aside from the large number of 
"don't knows" (86.3%), a wide scat­
tering of responses were given for the 
cause of onchocerciasis; the black fly 
was suggested by 4.0%. 

Class differences — If these diseases 
formed a regular part of the school 
instructional programme, one might 
expect a cumulative effect on 
knowledge over the years. A study of 
the school health texts4 showed that 
malaria was the only disease men­
tioned consistently for each primary 
class. Guineaworm was specifically 
noted only once. Figure I shows 
knowledge on both these diseases 
class by class: malaria knowledge re­
mains low and variable, but 
guineaworm knowledge grows 
almost steadily from primary one to 
six. It would seem that teaching on 
malaria is not only sparse but also 
limited, although it appears as a 
regular feature in the school health 
texts. On the other hand, the gains in 
knowledge on guineaworm by each 
successive class are likely due to the 
continued exposure to educational 

FIGURE I. VARIATIONS IN CHILDREN'S 
KNOWLEDGE ON CAUSE OF MALARIA AND 

GUINEAWORM BY CLASS (BASELINE) 

Clin I Cla^ : Claw i Clau 4 Cla» 5 CIJM <• 
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activities of health workers in the 
community. 
This assessment of children's know­
ledge suggests a low priority for 
health in the teaching programme of 
Idere primary schools. 

Training the teachers: four 
approaches build up knowledge 

and skills 

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

The research team organized a 
workshop for all Idere primary 
school teachers in June, at the end of 
the 1982/3 school year. Lesson plans 
prepared earlier for the training of 
primary health workers were 
modified for the purpose. Emphasis 
was on recognition, cause, preven­
tion and simple care for each disease. 
In addition to incorporating teaching 
of these diseases into the school 
health curriculum, the workshop 
identified the role of teachers in early 
diagnosis and treatment, and stressed 
the importance of referring to the 
nearby dispensary children feeling 
feverish or with guineaworm ulcers. 
A set of background materials which 
comprised simple songs, stories and 
proverbs about each disease had been 
prepared for each primary school 
teacher. It included directions for 
simple demonstrations using local 
materials — for example filtering of 
pond water with a clean white cloth 
— and simple drawings with local 
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language captions which could easily 
be replicated on the blackboard to 
aid teaching. 
The workshop ran for three con­
secutive afternoons as suggested by 
the teachers. Medical students, 
supervised by research team 
members, served as trainers. They 
were divided into five teams, one 
assigned to each school. Out of a 
population of 56 teachers, 76.8% at­
tended the workshops, averaging 2.4 
sessions each; at the end, 62.5% took 
an objective test on the four diseases. 
Only two did not score the minimum 
50% pass mark. The average score 
was 67.4%. Extra teaching materials 
were \tfi 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). 

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

Some school teachers remain 
skeptical 

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

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

While most teachers agreed in princi­
ple that there was a need for health 
education, some expressed doubt: 
were these specific diseases part of 
the approved curriculum? Was the 
time adequate for this teaching? 
Trainers tried to counter the skep­
ticism by explaining that these 
diseases were immediate threats to 
children, and thereby relevant to 
school health. Dividing material into 
simpler units was suggested as an 
answer 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 to our claim 
that the four diseases were relevant to 
the school health curriculum, we 
decided to review the school health 
texts for each primary class and pin­
point exactly where each disease fit­
ted . 
As noted earlier, malaria received the 
fullest coverage. Guineaworm was 
mentioned only once in the book for 
primary class three but all books in­
cluded sections on clean water. 
Schistosomiasis was covered under 
the name bilharzia only in book four, 
though need for proper disposal of 
human wastes was treated in each 
text. There was no direct or indirect 
mention of onchocerciasis. 
A page by page review of all six 
books was prepared, either to rein­
force existing mention of a disease or 
to indicate specific ways a disease 
topic could appropriately fit into the 
available material. In the case of on­
chocerciasis, for example, when a 
text specified that some insects carry 
disease, teachers would be asked to 
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mention the black fly; in a section on 
"eye trouble", note was made that 
onchocerciasis can lead to blindness; 
in another text referring to working 
on the farm, the danger of exposure 
to black fly bites was emphasized. 
This review was mimeographed and 
given to every teacher and head­
master. The teachers were truly sur­
prised that the school health lessons 
outlined in these standard texts of­
fered such a wide potential for 
teaching. One would think that 
teachers had never scrutinized the 
textbooks. Another possibility was 
that they ignored health in favour of 
teaching other subjects for which 
students might be examined on leav­
ing school. It was not just the 
tropical diseases therefore which 
were receiving little attention, but the 
whole area of health. 

A small step forward 

It would not be realistic to expect 
major improvements in the pupils' 
knowledge given the short time 
available in the weekly teaching pro­
gramme plus the other constraints 
mentioned. Still, a small change was 
noted in the follow-up survey con­
ducted in April 1984 among 95 % of 
the original sample. 
Pupils' knowledge — Whereas at the 
beginning of the school year only 
3.8% of pupils knew that mosquitoes 
carry malaria, 18.8% had this 
knowledge at the end of the year (Z 
• 10.64, p < 0.0001). Awareness 
that wading in streams leads to 
schistosomiasis increased from 5.2% 
to 12.0% (Z • 5.37, p < 0.0001). 
While these changes are statistically 
significant, they still show that there 
is a long way to go to improve 
knowledge (let alone practice). But 
the positive direction is encouraging. 
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Knowledge on guineaworm remained 
high with no significant change. 
Those knowing the correct cause of 
onchocerciasis continued to be 
negligible. 
Workshop impact — Since the 
teachers themselves had received dif­
ferent types of exposure, there was 
interest in seeing if this reflected in 
their pupils' knowledge. The major 
difference between teachers was at­
tendance at a workshop since all of 
them benefited from individual con­
sultations and received teaching 
materials. 
Malaria knowledge among pupils 
was chosen as a test case since it 
registered the most improvement. 
Pupils' responses were compared ac­
cording to whether their teacher had 
participated in a workshop or not. 
While both groups showed progress, 
2Jvl^o of those in classes where the 
teacher had attended a workshop 
knew that mosquitoes carry malaria, 
compared to 12.0% in other 
classrooms. The major impact was 
therefore realized by pupils whose 
teachers had participated in the more 
active form of training where group 
discussion and visual inputs could 
reinforce learning. 

Teachers pinpoint the real 
difficulties 

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

All indicated appreciation for the 
various inputs by the research team. 
They felt that the review of the 
school health texts had clarified their 
responsibilities. Some expressed op­
timism that with the past year's ex­
perience, they would be better equip­
ped to draw a more appropriate work 
plan for health education in the com­
ing year. 
A few noted the helpfulness of the 
films on 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 
level of knowledge on guineaworm 
was not a direct result &f the school 
programme. 
Teachers outlined their real and 
perceived difficulties in implemen­
ting the programme. Some blame 
was placed on the home. It was 
reported that some children were 
discouraged from practising what 
they learned. For example some 
parents did not believe it was helpful 
or economic to boil or filter drinking 
water. 
The Ministry of Education was men­
tioned as well — no provision for 
teaching aids, inadequate time allot­
ted to health education, inadequate 
training in health matters at teacher 
training colleges, subjects not spelled 
out clearly in the standard syllabus, 
no specific directives from the school 
board. 
Comments were also made in the 
direction of the local health service. 
Without adequate drugs in the local 
dispensary, teaching and early refer­
ral for these diseases became mean­
ingless. 
Teachers did not spare themselves of 
criticism. They agreed that in many 
cases traditional beliefs still 
hampered their teaching of modern 
concepts. 
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The central role of the individual 

The teachers' comments point to 
several important foci for future in­
tervention. The research team in­
tends to share its experiences with the 
Ministry of Education so that im­
provements in both syllabus planning 
and teacher education can be made. 
Consultation with the 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 team's experience point 
to the central role played by the in­
dividual teacher. 
It may be true, as some teachers 
claim, that there is a lack of imagina­
tion, confidence or willingness 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 niters. They even shared these 
with other teachers. On the other 
hand, others were waiting for finan­
cial assistance from a resource-
starved parent teacher association or 
the local school board to purchase 
teaching aids. 

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

Here, support on the local level is of 
importance in stimulating interest 
and involvement. 
Since the workshops and in­
dividualized follow-up did show 
some impact, the research team in­
tends to build on this experience. An­
nual workshops on school health 
education will be organized and team 
members 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. • 
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IMPACT OF GUINEA WORM DISEASE ON 
CHILDREN IN NIGERIA 
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School of Public Health. The University of Texas Health Science Center at Houston, 
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Abstract. School attendance records of all primary schools in a guinea worm-endemic 
village in southwestern Nigeria were examined to determine tlje cause Of misled school 
days and sohool drop-outs. At rt»e t«tn> ofHhft survey t,495 $>«£& (7$8 boy*and 72*ffels) 
were registered in me 4 primary sotioot* kv4ne vJffrge, ofwlfieh 2t% of me MfiU were 
infected with t«i»e* worm disease (<?*&>), F*mate papHs hajd a higher infection rate than 
their male counterparts. Gutftea womi-Wccied pupira mHltd ttp to 2$% of school year 
days compared to a non-guirtea worm-infected abicr.ce of 2.5%. At the height of guinea 
worm season in the study area, guinea worm-related absences contributed virtually all of 
the absenteeism recorded in the schools. Implications of the findings within the context of 
educational 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 Oyo 
state have not been successful largely due to the 
paucity of sanitary water supply in the affected 
areas. Pipe-borne water supply to western Ibar­
apa district stops at the village of Idere, as a 
result, most villages in western Ibarapa depend 
on stagnant shallow ponds and wells for their 
domestic and main drinking water supply. These 
collections of surface water serve as breeding 
grounds for the Cyclops species, the intermediate 
obligatory host of Dracuncvlus medinesis. the 
causative organism of guinea worm infection,,1 

Disability due to GWD may last for 3-4 months, 
depending on the location of guinea worm le­
sions and relative number of ulcers.''' A high 
prevalence of GWD coincides with mid-school 
year activities and major agricultural activities 
when the farm lands are cleared manually in 
preparation for cultivation, planting and har­
vesting of the essential staple foods. 

Although many workers have studied the im­
pact of GWD in terms of lost work days and 
decreased agricultural productivity in the adult 
labor force, little is known of the effects of GWD 
on children's activities.4-* This study reports the 
findings of a cross-sectional survey of GWD 
among primary school children (aged 6-14 years) 

Accepted 16 April 1916. 

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

MATERIALS AND 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 
of water 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 primary schools in Idere. When not 
in school, most of the boys and some of the girls 
between theagesoflO-14 years hel p on the fam­
ily farms. 

Primary school visits 

All primary schools were visited during the 
months of January and February of the 1981-
1982 school year, the height of guinea worm sea­
son in Ibarapa. On the survey day, each pupil 
present in school was visually examined for a 
guinea worm lesion or blister and for a palpable 
pre-emergent adult guinea worm under the sub-
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