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~ Children holding jars of bloody urine in Niger. © SCI/A. Fenwick.

ARE YOU DEWORMING?

What would you do with US$ 10 0002 You work in a rural district with a population of
200 000, the area is poor, there is no sanitation system, and your community has a

variety of problems including malaria, respiratory tract infections, diarrhoea, and malnutrition.

You could spend the money on one of these priority programmes — but you could also
use it to deworm 50 000 children in your district. This would lower anaemia levels, boost
the number of children coming to school, and significantly improve their growth and
their ability to concentrate and to play; the children would suffer less from other diseases
and would feel very much healthier. Deworming is one of the easiest, cheapest
and most effective health interventions you can invest in. Sadly, it is still among

those that are given the least priority.

TARGET, PIGGYBACK, REPEAT, STOCK

Whether you are a district health officer or an NGO, whether you want to set up a worm

control programme or simply add deworming to your existing work, the approach is the same.

e Target. Focus on those who need treatment most. First and foremost, this means
school-age children, but if your programme reaches preschool children or women,
treat them too — the drugs are cheap and safe and will dramatically improve health.

* Piggyback. Do not set up a new
programme — use systems that already
exist. Piggyback deworming onto the
school system or the programme you
already run.

* Repeat. Treat your high-risk groups
repeatedly. With the dramatic fall in drug
prices, this is completely realistic.
Deworming should become a regular part
of a child’s schooling, a regular treatment
offered at mother-and-child health clinics,
and a standard part of every immunization
campaign.

* Stock. Every local health unit or pharmacy
should be stocked with deworming drugs
and health workers should know the
symptoms of infection and be aware that

treatment is safe.

Ugandan children receiving deworming tablets at school
in 2003. © SCI/C. Kamenka.
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SIX STEPS TO START DEWORMING

Outlined below are six simple steps that will help you start deworming. You will find that they overlap to some
extent, so that — depending on your situation — you may be able to skip some entirely. They
concentrate on school-based deworming, but the information will also be helpful if you decide to treat
people in other high-risk groups.

STEP 1. coLLasoraTION

Delivering deworming drugs through schools comes under the jurisdiction of both the health and education
sectors, and one of the most important prerequisites for a successful programme is to build strong collaboration
between these two from the outset. Meetings should be held to decide who will be responsible for what, a joint

timetable for training sessions arranged, and a consensus reached on a shared budget.

STEP 2. rarip ArPrAISAL

Next, you need to assess the situation and for this data are
frequently already available. However, if the data are extremely
old, a rapid appraisal will give you a good idea of the current
situation so that you can start making decisions immediately. As
the goal is to treat as many people as possible, the survey costs
should be kept to a minimum. The most technical skill will be
required of your microscopists, who must know how to prepare
and read a Kato-Katz slide — a simple technique that can be

learned in half a day.

For a national survey, a simple sampling frame has been
developed: you divide the country into different ecological areas
and carry out a survey in each one. The principle behind this
approach is that, because worms need specific conditions in
order to survive (soil-transmitted helminths (STH) need a humid

climate and poor sanitation; schistosomes also need fresh water

and certain snails as intermediate hosts), each area is likely to Treat x 1/yr for / F
schistosomiasis
have a different transmission pattern. Based on your results, it is Treat x 2/yr for STH

then possible to devise a strategy for each region.
A “What to Do” Map of Guinea
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Once you have your survey results, mapping can be very
helpful to visually show which areas are the most heavily
infected, how many people require treatment, and which areas
are free of infection. Information on a number of different

variables — for example population densities, number of health

centres, water developments — can then be overlaid using systems

such as Heol’rhMopper (hh‘p://www.who.inf/csr/mapping/en/). Maps of Lao PDR showing the prevalence of STH
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TOOLS FOR A RAPID APPRAISAL

@ Kato-Katz kits (for STH and intestinal schistosomiasis)

WHO recommends using Kato—Katz kits for counting measure for STH and

intestinal schistosomes eggs because they are cheap, they give a
standardized reading (eggs per gram of faeces) and the technique is easy
for a laboratory microscopist to learn. Using a small plastic spatula and
template, a small amount of faeces is measured out and then placed on a
slide and examined under a microscope. The eggs of the three STH
(hookworm, whipworm and roundworm) and of intestinal schistosomes can

then be identified and counted. Hookworm eggs disappear within a few

hours, so it is important to read the slide within 2 hours of its preparation.

Each kit costs about US$ 40 and can be used for 2000 tests.
The templates and spatulas can be washed and reused.

@ Questionnaire (for urinary schistosomiasis only)
The questionnaire method is inexpensive and simply asks children whether they
have seen blood in their urine over the past month. The child will answer “yes”
or “no”. This response will therefore tell you whether urinary schistosomiasis is
present or not in the school; it cannot tell you how many eggs each child has,
i.e., the intensity of infection. By definition, however, a child with bloody urine is
already heavily infected. With this information you can rank the schools from the
worst affected to the least affected and then identify the areas that need

treatment most urgently.

Child with bloody urine indicating urinary
schistosomiasis. © SCI/A. Fenwick.

@ Urine filtration kits (for urinary schistosomiasis only)
As for the Kato—Katz method, you need trained laboratory microscopists to use
the urine filtration technique. However, it is a straight forward procedure and will
indicate whether schistosome eggs are present and how many. A standard
quantity of urine (10 ml) is drawn info a syringe and then passed through a smalll
filter of standard size. The filter is then placed on a slide and examined under

a microscope.

Each kit costs about US$ 50 and can be used for 500
tests. You will also need syringes. At the end of each day,
the syringes can be washed and reused. If tests are negative,
the filters can also be reused.

@ software for entry and analysis of survey data
Easy-to-install software is available for inputting each child's data (STH and
schistosome egg counts, height, weight, age, identification number and
haemoglobin, if this has been measured). Simple calculations can then be
carried out or the data can be exported to Epilnfo, Excel or other packages

for more sophisticated analysis.
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FIGURE 1. HOW TO CARRY OUT A RAPID APPRAISAL IN YOUR DISTRICT

NOTE: This approach does not follow a rigorous epidemiological method. It is an operational approach that allows
you to rapidly assess the situation and then act.

HOW TO CHOOSE YOUR SCHOOLS AND CHILDREN

SAMPLING FOR STH

Choose 5-10 schools in different areas of your district. In each school,
select 50 children from any of the three upper classes (where the
infection rates will be the highest). Take a stool sample from each child
and examine it for STH eggs using the Kato—Katz method. In the same
sample you will also see the eggs of intestinal schistosomes if they
are present.

SAMPLING FOR SCHISTOSOMIASIS

By chance, the schools you choose for STH may be in areas that are
free of schistosomiasis (which is found only around water). To
survey for schistosomiasis, you need to specifically survey some schools
that are near laokes or irrigated areas. First see whether you can find
any old surveys, which will give you an idea whether schistosomiasis
has been identified in a particular locality in the past. Then talk with the
local health staff who are often your best source of information, and
ask them whether they have seen children with bloated bellies or other
signs of infection. If schistosomiasis is suspected, select a few schools
close to the water and some a little further away and investigate as
follows:
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THE ECOLOGICAL AREAS
OF TRANSMISSION

HIGHLANDS
Densely
populated area

MOUNTAINS

A high-altitude area
with a cold winter
season: STH eggs are
not likely to survive in
this climate.

with a cool climate and

no sanitation: STH transmission is very
probable. Freshwater lakes containing
snails, bordered by particularly poor
communities with no sanitation:
schistosomiasis extremely likely,
especially for fishermen.

FOR INTESTINAL SCHISTOSOMIASIS

From each school you have chosen, select 50 children from the upper
classes and ask each child to provide a stool sample. Using the
Kato—Katz method, examine the samples for intestinal schistosome eggs.

FOR URINARY SCHISTOSOMIASIS

For urinary schiostosomiasis, select the schools in the same way. You
then have the choice of two methods to assess the magnitude of the
problem. The simplest approach is to use the standard questionnaire.
Send 50 questionnaires to each school (one per child in the upper
classes). The other method is to use a urine

filtration kit to examine a urine sample
from 50 children from the upper
classes of each school.

LOWLANDS

Area with a hot and
humid climate nearly
all year round: ideal
for STH transmission
and schistosomiasis if
fresh water present.
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STEP 3. makiNG A PLAN

Since the stool and urine samples are analysed on the day of the

survey, it should not take long to collate the results and produce
a short report that describes the prevalence and intensity of
infection in each school and each area. WHO recommendations
should then be used to decide on appropriate action (Tables 1
and 2). Schistosomiasis and STH have slightly different cut-offs for

action; crucially, however, where the two infections co-exist they

are treated at the same time.

Roundworms

TABLE 1. RECOMMENDED TREATMENT STRATEGY FOR STH

Category Prevalence* Action in schools** Action in the community

Treat all school-age children at
II: Moderate > 50% ealth services, for example a
least once each year mother and child clinics.
: Low < 50% Treat only symptomatic Treat only symptomatic
: individuals (i.e. those who pass individuals (i.e. those who pass
worms in their stools). worms in their stools).

* Refers to the percentage of children with any of the three STH infections. The software automatically calculates this for you.
** Enrolled and non-enrolled school-age children.

TABLE 2. RECOMMENDED TREATMENT STRATEGY FOR SCHISTOSOMIASIS

Category Prevalence Action in schools** Action in the community
II: Moderate < 30% urinary Treat school-age
schistosomiasis*** children once every
or 2 years
= 10-<50%
intestinal
schistosomiasis Praziquantel should be
available in dispensaries
and clinics for treatment of
Il: Low < 10% infected Treat school-age suspected cases.
with urinary or children twice during
intestinal their primary schooling,
schistosomiasis for example once on

entry and once on exit

** Enrolled and non-enrolled school-age children.
*** Urinary schistosomiasis: use the questionnaire method to assess the prevalence of children reporting blood in their urine.
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STEP 4. orDERING THE DRUGS

In calculating the number of drugs to order, take into account whether you need to treat for both infections,

how frequently you will treat, and who you are going to target.

There are four drugs for treating STH:

* albendazole and mebendazole, which are particularly attractive because the dose is one tablet for

everyone aged 2 years or more

e pyrantel and levamisole, which are a little more complicated to administer as the dose is based on body weight.

TABLE 3. DRUG DOSES FOR TREATING STH

Drug Doses by age

1-2 years 2 years upwards

ﬁgg:ﬂgz&lg'e's) 1/2 tablet 1 tablet

Mebendazole
(500-mg tablets) 1 tablet

For schistosomiasis, there is just one drug, praziquantel. The correct dose is calculated on the basis of body
weight (40-60 mg/kg) so you need reliable scales. However, you can also use height instead of weight to
calculate the correct number of tablets to administer; for this purpose, WHO has developed a “praziquantel

dose pole” designed to deliver the standard dose of 40 mg/kg (see Table 4).

TABLE 4. PRAZIQUANTEL DOSES FOR TREATING SCHISTOSOMIASIS

Drug Doses by age

1-5 years 6 years upwards J 138 o

163 e
N
140 g

Praziquantel Unlikely to Use scales or the AT

L]
(600-mg tablets) be infected ~ WHO praziquantel I:l::::
in most dose pole —_— L] i
situations,
but it is safe
to treat this
age group.
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WHO CAN YOU TREAT?

0-1 years 1-2 years 2-5 years 6 years plus |Pregnant women

For STH X / / / ‘/
For schistosomiasis X / /

X For both STH and schistosomiasis: Children under the age of 1 year should not be
treated for either infection because 1) they are unlikely to be infected and 2) the safety of
the drugs for this age group has not been assessed.

putting its hands in its mouth — it is at risk of STH infection. In an endemic area, children
will be repeatedly re-infected and, without treatment, the number of worms living inside
them steadily increases. By the time they reach school age, they can be harbouring
hundreds of worms and the situation is serious. It is safe to treat children for STH from
the age of 1 year onwards with albendazole or mebendazole. It is also safe to treat
pregnant women (preferably after the first trimester).

/ For STH: From the time a child starts crawling and exploring its environment — often

For schistosomiasis: Children under 5 years do not usually have much contact with
water, and so are unlikely to be heavily infected. Serious infection usually begins from the
age of 6 years onwards when they learn to swim and play in water. In highly endemic

/ areas, however, 1-5-year-olds might need treatment. Praziquantel is safe from the age of
1 year onwards, and can also be given to pregnant women (preferably after the first
trimester).

WHY SCHOOL-AGE CHILDREN?

For a rapid appraisal, school-age children are surveyed
because they are an easy group to reach and because they
mirror the worm infection in their community. School-age
children are also the most important group to
target when you start your deworming programme for a
number of other reasons:

*  Vulnerability. Typically, 6-15-year-olds have the

highest intensity of worm infections of any age group.

* Health and learning. The impact of infection on
children’s bodies is particularly serious. This is the only el s I ey ORI et
chance many will have for a few years’ schooling; infection can compromise this chance, both through

simple absenteeism and through the inability fo concentrate, even in class.

e Communifty. A high percentage of infected children means that the environment becomes more heavily
contaminated — which in turn increases the infection rate for the whole community. By reducing the number of
worms in children, everyone benefits.

e Cost-effectiveness. Using the school system and teachers to deliver

deworming tablets is a very cost-effective approach.

WHO ELSE?

In addition to school-age children, other groups also benefit significantly from

deworming treatment: children of preschool age, women of reproductive age,

and people whose work puts them at particular risk, such as fishermen, who

A pregnant woman being treated for
worms in Lao PDR © WHO/PVC/D. Engels.

are constantly in contact with water.
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STEP 5. rraininG

Involving teachers in school deworming programmes has
proved highly successful. They are respected and trusted
community members; they know their classes well and are
usually happy to assist with a programme that helps children to
become healthier and better able to learn. Using teachers also

increases your ability to reach more children.

It takes just half a day to train groups of 35-40 teachers both to

administer the drugs and to educate the children about worms.

Experience from several countries has confirmed that the best
approach is “on the job” training. In other words, bring the
teachers and health workers from the area together and visit o

nearby school where a practical demonstration can be given. A

trained teacher can deworm 200 children in a day.

Teacher training session in Myanmar: 200 Teachers - one from
each of the primary schools in the Nyaungdone Township -
were trained on providing health education and distribution of
albendazole tablets © WHO/PVC/A. Montresor.

TOOLS FOR RUNNING A TEACHER
TRAINING WORKSHOP

“How to deworm school-age children:
instructions for teachers” — a simple cartoon
booklet that explains, in easy-to-follow steps, how to
administer the deworming drugs to children.

Health education materials - o CD-ROM that
provides a range of materials from calendars,
posters, booklets, and games for classroom use to
radio spots and flyers for community advocacy.

Teacher training kit (in press) — a practical
booklet on how to run a teacher training workshop,

gl with suggestions on the key areas to cover, experiences
A Teacher in Ubbi Primary School, Uganda b from countries, and where to go for more information.
© SCI/C. Karmenka.

HOW CAN YOU REACH NON-ENROLLED CHILDREN?

In some countries, the percentage of school-age children who
do not go to school is considerable. If your deworming
programme is delivered through the school system, you will miss
these children who may well be among those most in need. One
way to access this group is simply to ask the enrolled children to
tell their sisters, brothers, cousins and friends about the
deworming day at the school and ask them to come along for
treatment. If there are multiple school systems — for example,

faith-based, private, community — it is important to include them

‘-1._ v . _‘_ :
all in your programme. P "'1."' P T

Nepali children. © WHO/NHD/Z. Weise Prinzo.
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STEP 6: MoNITORING AND EVALUATING

Coverage data: Monitoring and evaluation are important

and, depending on the resources available, can be more or
.. .. GV MEN COMMUEMITY | GOm0 CHILDSTH T8 USa Rl
less sophisticated. At a minimum, coverage data should be AMENERTAY OF HEALTH}

collected so you can calculate how many children have been
treated and your procurement services can budget for the
correct quantity of tablets for the next treatment round.
Teachers can easily collect coverage data by simply placing a
mark in the class register against the name of each child who
was given a tablet. Any non-enrolled children who were
treated should also be recorded. After each deworming day,
these numbers are tallied and sent to the central level so that a

national coverage can be calculated for each year and the

programme adjusted if necessary. Monitoring Registers to count the children treated in Uganda
© SCI/C. Karnemka.

Impact: Deworming is known to be beneficial, but if measuring the impact of your deworming

programme is important, for example, in order to secure renewed funding, it is best to carry out a

second rapid appraisal, preferably after your programme has been running 2-3 years, in a few

selected schools and examine stool and urine samples again.

Prevalence versus In’rensi’ry: The critical point to remember is that, if the prevalence has not
dropped dramatically, it does not mean your programme is failing. Prevalence may not show an
impressive decline until the sanitation for a whole community improves because re-infection is
continuing in the environment. The more important indicator will be the intensity of infection (i.e. the
number of worms in each person), which should show a decline. This is much more important in terms
of health as the fewer worms a person has, the less serious is the disease.

Other Data: You can also collect some basic data on each child, for example, age, weight, and if
resources allow, you can measure haemoglobin levels to determine the prevalence of anaemia. In
terms of monitoring, however, it is worth remembering that, although anaemia levels and children’s
growth are associated with worm infections and should improve after several consecutive rounds of
deworming, it will be impossible with this survey design to claim these improvements were entirely due
to your deworming, since malaria and other factors may also be playing a role.

HOW MUCH DOES IT COST TO TREAT
100 000 CHILDREN ?

One of the biggest “selling points” of deworming is that the drugs are
extremely cheap. With just 1 US dollar you can buy the drugs to treat 50
children for STH or 5 children for both schistosomiasis and STH.

TO TREAT 100 000 CHILDREN COSTS
FOR STH ONLY USS 2000
FOR SCHISTOSOMIASIS UsS 10 000
FOR BOTH INFECTIONS  USS 12 000

Children in Zanzibar © WHO/GMG/H. Anenden
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DO’S AND DONT’S

IN SCHOOL DEWORMING

Do make deworming an integral component of

any school health programme. Combine
deworming with the delivery of iron and other

micronutrient supplements.

Do ensure that teachers and health agents
work together at all stages of the programme
and identify their different roles.

Do help teachers to understand the benefits of
deworming, so that they are supportive and recog-
nize that the investment of their time in deworming is

an important contribution to education.

Do ensure that local health personnel know
how to manage possible side-effects. Side-effects
are rare, minor and transitory, for example,
nausea. However, if children have extiremely high
worm loads, the first round of treatment can cause
abdominal pain. Teachers and families should
know that the pain is not caused by the drugs but
by the dying worms being expelled.

Do make sure that treatment is provided for both
intestinal worms and schistosomiasis where needed.

Effective deworming requires both treatments.

Do make sure that treatment is given

regularly and sustained.

Do protfect children throughout their develop-
ment by starting treatment early (e.g. with Early Child
programmes) and

Development continuing

treatment throughout primary school.

Do reach out to non-enrolled school-age
children. This not only enhances the public health
impact of your intervention, but also encourages

children, especially girls, to attend school.

THE BILL & MELINDA GATES FOUNDATION

We would like to thank The Bill & Melinda Gates
Foundation for their generous financial assistance

DON’T waste time and resources trying to

examine each school or child. Deworming drugs
are safe and can be given to uninfected children.
No individual diagnosis or assessment of each

school is needed.

DON’T exclude adolescent girls from

systematic treatment. The drugs are safe, even in

pregnancy.

DON'T be afraid to give a single-dose

tablet of albendazole or mebendazole even to
children of small stature. The pills are safe for
children over 1 year of age, regardless of their
size or weight. However, it is better not to
deworm a child who seriously sick with another
illness — if the child gets worse, the deworming
drugs might be blamed. This can seriously com-
promise the

success of a campaign.

DON’T hesitate to use the dose pole

instead of scales to decide the appropriate dose
of praziquantel. It accurately calculates the
dosages for school-age children and may — in
be more reliable than

the long term -

inaccurate scales.

DON’T wait for sanitation to improve

before starting deworming — regular treatment
will help all children to avoid the worst effects of

infection.

conjunction with commercial purposes. © World Health Organization 2004.

which has made this publication possible.

A WFP schoolgirl beneficiary in Ethiopia.

Since 1990, school meals have helped
increase primary school enrolment in
developing countries by 50 million, and
more than half of new enrolees are girls.
WEFP is gradually adding deworming to all
its school feeding programmes worldwide
and deworms 2 million using this channel.

© WFP/T. Haskell.

We very much hope that 'Action
Against Worms' is both enjoyable and
informative. If you have any comments
on existing issues or suggestions for areas
you would like to be covered in the future,
please do not hesitate to contact us by
E-mail at wormcontrol@who.int
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