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Introduction

The WHO Expert Committee on the Control of Schistosomiasis met in
Geneva from 8 to 15 November 1991. Dr R.H.Henderson, Assistant
Director-General, opened the meeting on behalf of the Director-General.

At its meeting in 1984, the Committee endorsed a strategy for the control
of morbidity due to schistosomiasis (). Over the past seven years this
strategy has proved to be both feasible and effective. WHO has placed
increased emphasis on the role of health education and safe and adequate
domestic water supplies, as well as sanitation, in the maintenance of
control of schistosomiasis, and some governments have given priority to
programmes for the installation of safe and protected water supplies to
help control the disease.

Experience is now demonstrating that the control of schistosomiasis is
optimal when specific control tasks are carried out within the primary
health care system. Although the integration process is slow, a growing
number of countries are adopting this approach as an essential part of
health care.

Schistosomiasis control requires a long-term commitment. While the
prevalence of schistosomiasis can be reduced in the short term, long-term
planning over at least 10-20 years, depending on a country’s level of
socioeconomic development, is required if adequate surveillance and
control are to be maintained.

Schistosomiasis continues to be a major health problem where water
resources are being developed, particularly in small reservoirs and
irrigation systems, and planning directed towards control of the disease in
these situations is often inadequate. Those responsible for development
can now introduce effective control measures to reduce and even eliminate
the risk of schistosomiasis.

Since the Committee’s meeting in 1984 (I), two more countries have
notified WHO of the presence of schistosomiasis within their national
boundaries and, owing to changes in political boundaries, 74 countries and
territories are now considered to be endemic for the disease. Moreover,
environmental degradation associated with water resources development
and the movement of people because of civil strife have created new foci of
transmission. Nevertheless, for the first time, a country previously endemic
for the disease has requested WHO to consider criteria for achieving
eradication.

Despite cautious optimism owing to the success of large-scale control
programmes, economic constraints in developing countries impair the
realization of the full potential of current approaches to control.

The Director-General of WHO, Dr Hiroshi Nakajima, has stated: “We now
know that the disease is preventable and curable. A new alliance is needed,
whereby the international organizations, governments and the private
sector join together to control this disease.” In its report, the Expert



Committee analyses the various successes and failures of the past seven
years, and emphasizes how the strategy for the control of schistosomiasis
can be implemented flexibly within locally available systems for the
delivery of health care. No single solution applies to all situations; this
report therefore aims to present various options for control appropriate to
the different health and development objectives of individual countries
where the disease is endemic.

The basis of the strategy for control of
schistosomiasis

Experience has shown that the strategy for control of morbidity endorsed
by the Committee in 1984 is both feasible and effective (). Each country
must define its own goals for the control of schistosomiasis depending
upon its resources and capabilities. Where appropriate, the components of
control are health education, chemotherapy, provision of water supply and
sanitation, and snail control. The optimal balance between these
components for the most cost-effective strategy will differ from one
country to another, as well as over time.

Cost will always influence the development of control strategies, for
example by limiting the use of chemotherapy in 'some countries.
Chemotherapy plays a central role in any strategy of control and will
dramatically reduce morbidity in the short term. Transmission of
schistosomiasis will depend on how rigorously chemotherapy can be
applied as well as on epidemiological factors. In order to achieve a
sustainable reduction in transmission, health education, attention to water
supply and sanitation, environmental management and, where appro-
priate, snail control need to be part of the strategy from the very start.
The implementation of control measures at the primary health care level
is also a prerequisite for achieving sustainable benefits.

The following six factors should be “considered when developing
schistosomiasis control strategies for specific countries:

— the felt needs of the community;
— the type(s) of schistosomiasis present, the prevalence and intensity of
infection, and the prevalence and severity of morbidity;
— ecological, environmental and epidemiological characteristics;
— the accessibility of primary health care;
— the capacity for central and district management and technical support;
.— the strength of intersectoral coordination.

Public health significance of schistosomiasis

The public health significance of schistosomiasis is often underestimated
for two reasons. First, like all helminthic infections, the distribution of
worms in any community is widespread but uneven, i.e. few have heavy



infections and severe disease, while many have lighter infections and fewer
symptoms. Some people with very few worms may have no symptoms.
Secondly, severe disease usually follows after many years of silent or mildly
symptomatic infection. Even if only 10% of those infected with
schistosomiasis have severe clinical disease, this still represents 20 million
seriously ill people. Of the remaining 180 million infected people, an
estimated 50-60% also have symptoms — a public health problem of
enormous proportions. The impact on public health can be assessed in
terms of the frequency and severity of schistosomiasis-related disease,
incapacity and premature death.

Children of school age have been identified as the target group for
intervention since the WHO Expert Committee on Bilharziasis first metin
1953 (2). In recent years, the detrimental effects of schistosomiasis on the
growth and development of children of school age have been further
documented (3). Many health programmes in developing countries have
given emphasis to the improvement of health in early childhood, setting
specific targets for the reduction of infant mortality and morbidity. The
health problems of children of school age, who are often affected by
schistosomiasis and other parasitic diseases, have sometimes been
neglected by comparison, yet represent a challenge of public health
importance. The benefits of treating schistosomiasis in programmes
directed to improving nutritional status have recently been emphasized in
a United Nations report (4).

The public health impact is most obvious in the case of Schistosoma
haematobium infection: up to 80% of infected children have symptoms
and signs of disease with dysuria or haematuria or both. Severe disease
usually occurs later in life as the result of damage to the urinary tract
caused by fibrosis and scarring. Hydroureter and hydronephrosis may lead
to renal damage with subsequent kidney failure and death in a small
number of cases. There is also a clear association between S. haematobium
infection and squamous cell carcinoma of the bladder.

The degree of morbidity is related both to the intensity and to the total
duration of §. haematobium infection. The intensity of infection, as
measured by the urinary excretion of S.haematobium eggs, increases
during childhood but characteristically diminishes in adulthood. If
intensity of infection is plotted against a patient’s age, the calculated area
under the curve is relevant in predicting the degree of morbidity, which
may be life-threatening, resulting from infection with §. haematobium.

The control of urinary schistosomiasis is directed in particular to the
treatment of school-age children in order to shorten the duration of heavy
infections. In the long term, treatment of urinary schistosomiasis is an
important measure for preventing carcinoma of the bladder ().

In §. mansoni infection, most patients will have intestinal signs and
symptoms — colicky abdominal pain, diarrhoea and blood in the stools. In
the chronic severe form of this disease, seen more often after 20 years of



age, scarring and fibrosis result in enlargement of the liver and spleen. The
ensuing portal hypertension is the cause of death from massive
haematemesis from oesophageal varices. Control of intestinal schistoso-
miasis must be directed at reducing the intensity of infection, partlcularly
in childhood, in order to reduce the risk of severe disease.

Acute disease, or Katayama fever, usually associated with S. japonicum
infection, is growing in public health significance. Such disease is also
caused by other species of Schistosoma, especially in urban areas where
transmission is spreading. Patients with severe acute schistosomiasis may
require admission to hospital for diagnosis and treatment.

S. japonicuminfection is similar to S. mansoniin causing intestinal lesions
and hepatic fibrosis. Enlargement of the liver and spleen is similar to that
caused by S. mansoni infection, but is seen in all age groups and is more
severe. Blood loss resulting from ruptured oesophageal varices is the major
cause of death. The clinical manifestations of S.mekongi infection are
similar to those caused by S.japonicum. S. /apomcum infection may also
cause disease of the central nervous system with seizures.

Strategy of control

4,

4.1

The status of control

In- theory, every country with endemic schistosomiasis could initiate
specific public health and intersectoral activities directed towards control
of the disease. In practice, the major challenge over the next decade will be
to promote the development of strategies with feasible objectives in those
countries without active control programmes. The Committee considered
that such strategies should focus on:

e school-age children in all endemic areas, who should be the major
target for chemotherapy;

e flexibility of delivery of health care, based on integration of efforts
within the health sector, parhcularly between primary health care and
specialized disease control services;

e intersectoral efforts, emphasizing school education, safe water supply
and sanitation, environmental management and community partici-

.pation.

The key determinants of the selection of the strategy will be the availability
of resources and a functional peripheral health care system.

 Countries without schistosomiasis control

Some endemic countries have not initiated control of schistosomiasis. In
these countries the disease is only one among many health problems, the
available health staff is often limited, and the total per capita expenditure
for health is usually low. Nevertheless, there are interventions that can be
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undertaken within the health sector and through other sectors to combat
schistosomiasis.

The available data on schistosomiasis from the ministry of health, national
research institutions, and the scientific literature will provide a basis for
estimating the geographical distribution of the disease.

Within all programmes to strengthen health services, the provision of drugs
for the treatment of schistosomiasis and basic laboratory facilities can be
considered. In the long term, only effective community-based health
services can ensure successful implementation and maintenance of
control.

In countries with high morbidity due to schistosomiasis, but without the
financial resources to initiate even minimal interventions for disease
control, WHO could have a role in coordinating a collective international
effort to support control.

Countries with limited peripheral health services

In countries without effective primary health care, coordination with other
sectors — education, agriculture and water resources — could help to
promote prevention and mitigate some of the effects of schistosomiasis. In
poorer countries, agricultural and water resources development often have
high economic priority, and present opportunities to achieve control by
improving basic services in the communities at risk.

Where the incidence and prevalence of haematuria are high among
school-age children, the objective of reducing morbidity would be feasible
in areas where urinary schistosomiasis is endemic. From the beginning,
primary health care programmes would include training in identification of
infected persons, and antischistosomal drugs would be on the list of
essential drugs. Economically important areas of agriculture and water
development should be priority targets for control.

Countries with peripheral health services

In countries with an operational primary health care system there are many
opportunities for inclusion of schistosomiasis control activities. In areas
where urinary schistosomiasis is endemic, primary health care workers can
be trained to identify infected persons. At the village level, primary health
care workers can promote health education and personal hygiene, creating
awareness of the need for protected water supplies and sanitation.

Intervention is possible where the high prevalence and morbidity of
schistosomiasis are confined to limited areas. Means should be explored of
identifying the extent of the problem and of intervening in order to prevent
the disease and mitigate its effects, with the support of development
agencies in collaboration with ministries of health. The peripheral health
services may be strengthened through (a) the provision of drugs for the
treatment of clinical cases, and (b) treatment of high-risk groups, e.g.
schoolchildren or irrigation workers.
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In areas where the prevalence and morbidity of schistosomiasis are low,
diagnosis and treatment of clinical cases may be sufficient to maintain
these low levels. Control of transmission can be considered if resources are
available and technical support can be provided. Monitoring of the
potential introduction, spread or aggravation of schistosomiasis in areas of
water resources development is recommended.

Countries with limited control activitiés

In the past 10 years many small-scale control projects have been supported
by national, bilateral and multinational organizations. In particular, the
UNDP/World Bank/WHO Special Programme for Research and Training
in Tropical Diseases has given high priority to this type of project. Based on
the experience of these local pilot programmes, in collaboration with
national 1nvest1gators a national or regional plan of action can be
elaborated. :

Countries with local pilot control programmes

Local pilot control programmes, which have been planned and integrated
with health services, will facilitate the transition to regional or national
control programmes.

The efficiency of the primary health care system will determine whether
control can be extended beyond the pilot schemes. In Zanzibar, for
example, a local pilot programme provided the basis for an island-wide
control programme (6). Schistosomiasis control has sometimes been a
catalyst for the strengthening of evolving primary health care systems.

4.2.2 Countries with national or regional control plans yet to pe implemented

4.3

An important challenge exists in countries that have recognized
schistosomiasis control as a priority with national plans of action. The
main constraints are lack of financial support and trained personnel to
implement control. Countries in this situation may decide to initiate
control with available resources in areas of priority for economic
development ot with high morbidity from the disease. Immediate action
can be taken through linkage with other development activities concerned
with water supplies, sanitation and water resources development. The
prov151on of drugs through the health service for the treatment of clinical
cases is a basic requirement for the control of morb1d1ty

Countries with national control programmes

The reduction in the incidence and prevalence of severe clinical forms of
schistosomiasis being achieved in most countries with national control
programmes is encouraging. The current operational challenges for these
programmes are coordination with other sectors and integration with the
primary health care system for the detection and treatment of patients.

In all these countries, the potential for further reduction of prevalence and



morbidity will be in jeopardy if surveillance and maintenance of
intervention are not continued and adapted to changing epidemiological,
social and economic conditions. The focal nature of schistosomiasis
becomes even more pronounced with the success of control using
chemotherapy (6), and gives an opportunity to target intervention.
However, analysis and presentation of data at the district, provincial,
regional or national levels may not reflect the importance of focal changes.
All national programmes must face the challenge of identifying problem
areas and giving priority to action within those areas.

Epidemiological surveillance is the basis for targeting control programme
activities. Consequently, the efficient collection, analysis and interpreta-
tion of epidemiological data at the peripheral level will facilitate appropri-
ate and prompt intervention as well as the modification of approaches,
as necessary.

National control programmes usually have an independent organizational
and management structure. This financial and staffing independence
creates a strong esprit de corps which militates against integration of
control into the general health care services. However, economic realities
as well as the essential role of maintenance through the health system
dictate otherwise. Integration can be accomplished without a loss of
flexibility of interventions for control or a reduction in the technical
expertise necessary for all programmes.

Intersectoral cooperation can support the maintenance of control. Where
priority is given to the development of agriculture and water resources
there will be opportunities for improving the infrastructure, which will help
to maintain control and reduce the risk of schistosomiasis.

In many countries there is now an increased emphasis on decentralized
management for disease control. Thus local authorities manage financial
and human resources at the local level. There is great potential for
implementation of control at this level, but only if the supervision and
training of personnel are adequate. One role of national programmes will
be to promote training at the peripheral level of the health care system.

Selection of control strategies

In its assessment of the status of schistosomiasis control, the Committee
noted that countries that had adopted strategies for morbidity control had
met success in achieving this objective. It therefore recommended that the
strategy of control of schistosomiasis should now be directed to a broad
spectrum of goals rather than to one narrow goal.

Morbidity reduction should be the first objective. Subsequently, but not
exclusive of morbidity control, reductions in both the intensity and the
prevalence of infection in individuals are objectives as well as indices of the
effectiveness of control. The elimination of transmission is the ultimate
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goal for the strategy of control. None of these objectives is independent; all
interventions to achieve any one objective will contribute to achievement
of the others.

Priority ranking

In assessing priorities for the control of schistosomiasis, three basic
situations can be distinguished:

1.- In countries with a high prevalence of schistosomiasis where morbidity
rates are high, such as Egypt or Sudan, schistosomiasis control is
usually considered a national priority. Most of these countries now have
well established control programmes.

2. In other countries, where schistosomiasis control is given less priority,
the need for control has to be carefully balanced against other health
priorities in the context of available resources. It has to be viewed in
particular against the background of overall health policies as well as

. the infrastructure and quality of available health services. For countries
with low health budgets it is difficult to reach consensus on national,
regional or local control measures for schistosomiasis. However, since

. schistosomiasis is often very focal in nature, it is possible to direct policy
decisions to specific areas and groups at risk (see section 9). The
importance of schistosomiasis is often underestimated since aggregated
reports from larger regions may not identity foci of high prevalence. In
“addition, the number of cases of schistosomiasis reported through the
health service may be an underestimate since, if drugs are not available,
even patients with significant symptoms may not seek treatment. The

- felt need of the community should be a major determinant when

allocating priority.

3. The risk of schistosomiasis associated with water resources develop-
ment projects should always receive high priority, starting at the early
planning and design stages of the project and continuing throughout
its implementation, management and evaluation. The required re-
sources should be calculated as part of overall development and main-
tenance costs, especially concerning the provision of safe water and
sanitation facilities. Such measures may be of benefit far beyond the
control of schistosomiasis.

5.2 Epidemiology

Epidemiological factors must be considered in the assessment of a
country’s ability to undertake control. The epidemiology of schistosomia-
sis, within a particular ecosystem, involves the complex interrelationship
between people and their environment. However, much epidemiological
information is available ‘that can help countries to 1mplement effective
control measures (7, 8).



5.2.1 General aspects

The population dynamics of schistosomes are complex and are not
determined by simple proportional rules. Host-related factors, such as
human behaviour and immunity, as well as ecological factors, such as
density of snail populations and infection rates, determine the size and
distribution of the parasite population in human communities, which will
vary according to the level of endemicity. Consequently, a reduction of
transmission by use of molluscicides will not automatically result in a
proportional reduction of reinfection rates, particularly in areas with high
rates of transmission.

In most endemic areas, the highest prevalence and intensity of infection are
found in children between 5 and 15 years of age. Chronic morbidity may
develop later, in adulthood, when egg counts may be lower or even zero.
Susceptibility to severe disease varies between individuals, and is
determined by the intensity of infection and to a lesser degree by
immunogenetic factors. Mean egg counts are a useful indicator of
morbidity at the community level, but in an individual the relation is
weaker.

In areas of moderate or low transmission, the geographical distribution of
the infection and of severe morbidity may be very localized. This may also
be the case after control measures have been carried out in areas where the
disease is highly endemic. Satisfactory control may be achieved in most
villages, but the rate of (re)infection will still be high in the remaining few.

Despite widespread distribution of snails and frequent opportunities for
human contact through water, high rates of transmission may occur at only
afew sites. The identification of such sites may be possible only through the
analysis of reinfection patterns after chemotherapy.

5.2.2 Species-specific aspects

Schistosomiasis is caused by several different Schistosoma species, each
requiring a different approach to treatment and control. While the broad
strategy of morbidity control is similar for all species, differences between
them affect the implementation, management and follow-up of control.
Health workers or schoolteachers can be trained to identify people with
S. haematobium infection by noting the red or brownish discoloration of
their urine or by using reagent strips to detect haematuria. For a variety of
reasons, urine specimens can more easily be provided than stool samples.
Regular reporting of rates of haematuria among people attending health
centres can facilitate surveillance. Since reinfection rates are generally
higher among children of school age, surveillance in schools may also be
appropriate.

The morbidity due to S. mansoni and S. intercalatum is often limited to
nonspecific intestinal or mild hepatosplenic involvement. The microscopic
screening necessary to identify infection is labour-intensive and cannot
easily be integrated into routine health care activities. Therefore, control



programmes have so far been largely limited to countries where severe
morbidity occurs and in which the health care system is relatively well
developed.

5.2.3 Reinfection

Although currently available drugs rapidly reduce morbidity and egg
output, some treated patients continue to excrete a small number of eggs
and are difficult to distinguish from patients who have been reinfected. In
most endemic areas, and particularly in those with high rates of
transmission where morbidity is high and control is most needed,
reinfection of treated individuals is anticipated. In areas with low
reinfection rates and adequate health care facilities, passive case detection
and surveillance through health centres may be sufficient. In other areas,
treatment may have to be repeated at regular intervals depending upon
results. Reinfection is generally less frequent and less intense in adults than
in children, owing to acquired immunity and lower levels of exposure, so
retreatment should be directed principally towards younger people. The
impact of retreatment on morbidity lasts longer than its impact on the
prevalence and intensity of infection; thus, intervals between retreatment
may also be longer than reinfection rates might imply. .

5.2.4 Natural habitats

The natural habitats of the snail intermediaté host are usually widely
dispersed but localized foci of high rates of transmission may occur. The
level of transmission varies widely according to the physical characteristics
of the surface water, ranging from static to flowing and from small streams
to the largest lakes of Africa and Asia.

5.2.5 Man-made lakes
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There are many examples from all over the world of the introduction or
spread of schistosomiasis as the result of development of man-made water
resources (8).

According to the International Commission on Large Dams (9), between
1951 and 1986 the annual rate of construction of large dams increased
from 209 to 357; a large part of this development is taking place on the
African continent. In Zimbabwe alone, a total of 101 large dams were
constructed up to 1988. New impoundments have been proposed in
Algeria, Cote d’Ivoire, Ghana, Morocco and Nigeria. In the Americas the
number of man-made lakes is continuously increasing, particularly in
Brazil and Venezuela. During the past decade in Asia, 206 large dams were
constructed in India, 21 in Indonesia, 22 in Malaysia and 83 in Thailand

(8).
The risk to health increases as a result of the construction of so many dams
with' the increased presence of waterborne and other endemic diseases,

. such as malaria, schistosomiasis and filariasis. The risk of disease in these

areas will further increase as the result of uncontrolled immigration,



urbanization and the movement of refugees. It may be difficult to prevent
the introduction of schistosomiasis in such conditions and close
epidemiological surveillance and adequate health services should be
provided.

The populations of both Bulinus and Biomphalaria snails increased
considerably two years after completion of two dams in Céte d’Ivoire, and
both urinary and intestinal schistosomiasis were detected among local
children and migrants.

In Ghana, construction of a dam on the river Volta created the world’s
largest man-made water impoundment. As a result, the prevalence of
S. haematobium infection, which was 5-10% in the Volta basin before
construction, increased to 90% in the same area. There is also a high
prevalence of schistosomiasis around large dams in Nigeria, Senegal,
Sierra Leone, the United Republic of Tanzania and Zimbabwe. The risk of
schistosomiasis near the Maareh Dam in Yemen was confirmed in 1990,
when both Bulinus and Biomphalaria snails appeared in the reservoir.

5.2.6 Irrigation

The global area under surface irrigation continues to expand, although less
rapidly than was foreseen at the start of the 1980s. Development policies in
Africa and Latin America give prominence to irrigation schemes in order
to increase food production and safety and reduce imports. By 1984, 18
African and Latin American countries were irrigating a total area of
25320000ha. Between 1974 and 1984 the rate of irrigation expansion in
Madagascar, Mali and Nigeria exceeded 100% and vast irrigated areas
have been developed in Brazil, China, Indonesia, Malaysia, the Philippines
and Thailand. These areas are potential sites for colonization by the snail
intermediate hosts for schistosomiasis.

There are many examples of increased transmission of schistosomiasis as a
result of irrigation (8), the most dramatic being found along the Nile Valley
in Egypt and Sudan. The development of irrigation schemes in northern
Cameroon resulted in an increase in the prevalence of urinary schistoso-
miasis, rising from 15% in 1950 to 30% in the early 1960s and up to 40%
more recently.

Three important aspects of irrigation that determine schistosomiasis
epidemiology are the type of irrigation, the selection of crops, and the
operation and maintenance of a scheme. In connection with these, three
current trends are of relevance to health:

1. The increasing use of more sophisticated irrigation techniques (e.g.
overhead, drip irrigation) that reduce the risk of schistosomiasis
transmission associated with traditional surface irrigation. The higher
cost of these techniques may be offset against the benefit to health
resulting from their use.

2. In areas where irrigated rice is an important food crop, the trend
towards multiple cropping, alternate cropping systems (spacing rice
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with other crops) and alternative crops (replacing rice with other food
- crops). Such practices tend to reduce the snail habitat areas and
contribute to reducing the risk of transmission.
3. The shift from building new irrigation schemes towards the
rehabilitation and modernization of existing schemes in countries
~where there is a shortage of irrigable land. This process provides a good
- opportunity to include health promotional measures.

5.2.7 Small reservoirs

Many small reservoirs have been constructed in developing countries
during the past decade. Many were built as the result of community
initiatives, often with the support of nongovernmental organizations or
bilateral assistance. There are probably many more small dams than other
types of dam, but information on them is scarce. The human and animal
contact with water in these small impoundments is usually high, creating
ideal conditions for the transmission of vector-borne diseases.

In Nigeria and Zimbabwe, the surface area of these impoundments has
been estimated to be 8 to 10 times that of the large reservoirs in those
countries. In Mali, the construction of some village dams provided a
constant source of water, but resulted in an increase in the prevalence of
urinary schistosomiasis.

In Cameroon, in addition to the construction of other dams, over 100 small
artificial lakes have been constructed in the past decade. The impact of
these developments has been considerable in increasing the prevalence of
schistosomiasis, onchocerciasis, dracunculiasis and malaria. In response to
population pressure and seasonal hunger in Ghana, between 1958 and
1960, 104 small dams were constructed in the north-east of the country.
As a result, the prevalence of S.haematobium infection in the local
populations has tripled, from 17% to 51% in 38 survey areas. Known as
“red water”, indicating blood loss in the urine, the disease reached a
prevalence of 70% in some areas (8). The prevalence of urinary
schistosomiasis in Mali was found to be five times as high in villages with
small dams (67%) as in savanna villages (1 3%). Intestinal schistosomiasis
showed a similar pattern.

In WHO’s Eastern Mediterranean Region, parncularly in Saudi Arabia,
many small dam reservoirs are infested with the snail hosts of both urinary
and intestinal schistosomiasis. In any one area, infestation of small ponds
with Biomphalaria arabica has been followed by S.mansoni infection
among the inhabitants.

5.2.8 Aquaculture and fisheries
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Schisostomiasis can be an occupational hazard of freshwater fish farming
in countries where the disease is endemic. Fish-ponds are often the habitat
of the snail intermediate hosts of S. haematobium and S. mansoni. On the
other hand, the construction of fish-ponds to stabilize water levels is a
means of eliminating the amphibious Oncomelania snails in areas endemic
for S.japonicum. |



Little is known about the public health implications of aquaculture in
relation to schistosomiasis. However, in one example, in Nyanza Province
of Kenya, some 10 000 fish-ponds were dug with the aim of increasing fish
production. As a result there was a considerable increase in the number of
mosquitos transmitting malaria and the prevalence of S.haematobium
infection exceeded 30% among schoolchildren in some villages near these
ponds (8).

5.2.9 Urban schistosomiasis

In some countries where schistosomiasis is endemic, nearly 40% of the
population can be considered to be urban. Transmission of schistosomia-
sis 1s now recognized in major metropolitan areas of north-eastern
Brazil, west-central Africa and central China. Facilities for diagnosis
and treatment in many urban areas are inadequate or nonexistent,
and the introduction and spread of schistosomiasis in these communities
continue (10).

Women and children are at highest risk of infection in periurban areas
where natural water bodies are the sources of water for domestic and
recreational purposes. When rural migrants with a high prevalence of
schistosomiasis move into a periurban area there is a high risk of disease
transmission owing to the contamination of natural water bodies that
results from poor sanitation, inadequate sewage/refuse disposal, over-
crowding and unsound personal hygiene practices.

Schistosomiasis is also related to the employment pattern in periurban
areas. The small irrigated vegetable gardens, which provide food for city
dwellers, offer ready employment to the rural migrant who may have been
afarmer. However, schistosomiasis is often endemic in these areas, and the
worker, if not already infected, will be at risk for the disease.

5.2.10 Refugees

5.3
5.31

The patterns of migration of refugees have significant impact on the
distribution, transmission and control of schistosomiasis. Many refugees
settle in rural and periurban areas where serious health problems may
arise. For example, S.mansoni was recently introduced into north-west
Somalia by refugees coming from Ethiopia. In one refugee camp where
transmission of S. mansoni was occurring, 72% of its population of 27 000
were found to be infected. When inhabitants of the Ogaden region of
Ethiopia, where no §. haemarobium was found, migrated to the southern
part of Somalia, 30% became infected with S. haematobium.

Situation analysis

Global distribution

The global estimate of 200 million people infected with schistosomiasis of
a total 600 million at risk has not changed since the Committee’s last
meeting in 1984, despite the success of control programmes, largely
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because population growth is continuing in developing countries where
the disease 1s endemic (17).

Throughout the world, schistosomiasis is now endemic in 74 countries and
territories (Table 1, Figs 1 and 2). S.haematobium is endemic in 54
countries, mainly in Africa and the eastern Mediterranean; S. mansoni is
endemic in 52 countries and territories of South America, the Caribbean,
Africa, and the eastern Mediterranean; and in 41 countries of Africa and
the eastern Mediterranean, both parasites are present. S. infercalatum has

Table 1 .
Geographical distribution of schistosomiasis by species

Country or area (by WHO region) S. mansoni S. haematobium S. intercalatum

African Region
Algeria
Angola
Benin,
Botswana
Burkina Faso
Burundi
Cameroon
Central African Republic
Chad
Congo
Cote d’lvoire
Equatorial Guinea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Mozambique
Namibia
Niger
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Sierra Leone
South Africa
Swaziland
Togo
Uganda

+a
+a
+a

e it ot o it S S S S S S R

_|_a

_|_a

+++++++ +++++t+ Attt b+ A+
+

+4+++++ ++H+++
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Country or area (by WHO region) S. mansoni S. haematobium S. intercalatum

United Republic of Tanzania
Zaire

Zambia

Zimbabwe

+ 4+ +
+ o+ o+ +
+

Region of the Americas
Antigua
Brazil
Dominican Republic
Guadeloupe
Martinique
Puerto Rico
Saint Lucia
Suriname
Venezuela

e e e i

Eastern Mediterranean Region
Egypt
Iran, Islamic Republic of
frag
Jordan
Lebanon
Libyan Arab Jamahiriya
Morocco
Oman
Saudi Arabia
Somalia
Sudan
Syrian Arab Republic
Tunisia®
Yemen

+

++++ +
i e A MRSl NS

_|_

European Region
Turkey

+

South-East Asia Region
India +
Indonesia S. japonicum
Thailand S. japonicum

Western Pacific Region

Cambodia S. mekongi
China S. japonicum
Japan® S. japonicum
Lao People’s

Democratic Republic S. mekongi
Malaysia S. malayensis
Philippines S. japonicum

@ Confirmation required.
® No recent transmission: Japan, Tunisia.
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Figure 1

>
Global distribution of schistosomiasis due to Schistosoma haematobium, S.japonicum and S. mekongi
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Figure 2
Global distribution of schistosomiasis due to Schistosoma mansoni and S. intercalatum

Il S. mansoni
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been reported from 10 countries — all, except Equatorial Guinea, with
S.mansoni and/or S. haematobium as well. Either S.japonicum or
S. mekongihas been reported from 7 south-east Asian and western Pacific
countries. In Malaysia, a schistosome infecting humans and related to
S. mekongihas been designated S. malayensis.

There are other areas, such as French Guiana and Haiti, with the potential
for transmission, where human infection has not been reported. Since
1984, autochthonous cases of urinary schistosomiasis have occurred in
Jordan.

In India, Lebanon, Oman, and Sao Tome and Principe, S. haematobium
has been reported, but knowledge of the extent of the endemic areas, the
distribution of the snail intermediate host and the epidemiology of the
disease is lacking. Since 1980, S. mansoni has been found for the first time
in Niger and Somalia. In Japan and Montserrat, schistosomiasis has been
eradicated.

In Brazil, China, Egypt, Morocco, the Philippines, the Sudan and
Venezuela, schistosomiasis has been given priority in national health
programmes and the implementation of control is fully supported. All
these programmes, which are periodically evaluated, have attempted to
control schistosomiasis throughout each. country, except for the Sudan
where control has been limited to the Gezira.

Schistosomiasis has some unusual epidemiological features in islands off
the African continent, including Madagascar, Mauritius, Sao Tome and
Principe, and Zanzibar, where S.haematobium is endemic with, in
addition, §.mansoni in Madagascar. There is little immigration to the
islands and internal migration patterns are well described. At least limited
control measures are in operation in all these islands.

5.3.2 Country distribution

Within a given country, the distribution of schistosomiasis can vary widely
(7). In some countries, almost the whole population is exposed to the
infection, as in Egypt, where food production throughout almost the entire
country depends upon irrigation by water from the Nile River.

In many other countries, the prevalence and severity of infection vary
focally; for example, in Mali, scattered foci mostly of . haematobium and,
to a lesser extent, S.mansoni are found throughout almost the entire
country. However, high infection rates and morbidity are found
particularly in the Office du Niger and Dogon regions. In the first, a large
rice and sugar-cane irrigation scheme is responsible for infection with both
S.mansoni and 8. haematobium. In the second, the construction of many
small village dams has led to a rapid increase of S. haematobium infection.

5.3.3 Local and national morbidity and mortality

In most countries there are too few data to make an accurate assessment of
morbidity due to schistosomiasis. Nevertheless, in order to assess the
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6.1

effectiveness of schistosomiasis control, an objective evaluation of
morbidity is essential. Such an evaluation should take place at national,
regional and local levels since morbidity is often unevenly distributed.

High morbidity may be very localized. In Burundi, for example, morbidity
increased significantly in villages where the prevalence of the disease was
over 40%. In Kenya, areas of high morbidity have been described within
the Machakos area where morbidity in most villages is low.

The occurrence of severe and chronic disease, where there is
haematemesis or gross haematuria, can in principle be assessed from
available health statistics. The occurrence of less specific morbidity, such
as dysenteric syndromes, can be assessed from health statistics and related
to schistosomiasis endemicity. Hospital data on admissions and surgical
procedures and analysis of the origin of patients with severe disease can
indicate areas of significant morbidity. Such data have shown an
unexpectedly high frequency of portal hypertension in patients from
endemic areas in Kenya and Zimbabwe.

The available data can be complemented by field surveys using relatively
simple approaches, such as questionnaires recording haematuria, dysuria,
bloody diarrhoea, and blood in stools. The increasing availability of
portable ultrasound equipment will help to provide more accurate data on
morbidity.

Adaptation of control approaches to national
strategies

A control strategy for schistosomiasis can be developed for each endemic
country by harmonizing the objectives, resources and managerial capacity
of the ministry of health. These may be different at national, regional and
local levels.

The approaches emphasized in a strategy for control of morbidity could be
health education, diagnosis and treatment, and promotion of a safe water
supply and sanitation. A strategy for control of transmission would also
include these activities, together with snail control, environmental
modification and expanded intersectoral coordination based on the needs
of the community. The approaches within these strategies are neither
independent nor limited to a single strategy; all of them, if optimally timed
and managed, will both reduce morbidity and control transmission.

Health education, public information and communication

Health education aims to promote and reinforce healthy behaviour with
full participation of both the individual and the community. Schistosomia-
sis could largely be prevented by changing human behaviour, and health
education is of paramount importance to achieve this. The aim of health
education in schistosomiasis is to help people understand that their own
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behaviour — principally water use practices and indiscriminate urination
and defecation, as well as failure to use available screening services or
to comply with medical treatment — is a key factor in the transmission
of the disease and its effects.

A health education programme will be more likely to succeed if it has
clearly defined, quantifiable, and attainable objectives; if itis designed for a
particular community; if it encourages the community to be involved in
control measures and to accept responsibility for parts of the programme;
and if it emphasizes positive action rather than prohibition of activities in
an affected community. WHO has published a useful book to assist
countries to develop health education programmes in schistosomiasis
control (12).

Simple, inexpensive, culturally acceptable communication techniques that
address the community’s perceptions of the disease are likely to have the
greatest impact, particularly if they are at a technical level that can be
understood and taught by the members of the community. In countries
where schistosomiasis is endemic public information can be disseminated
through posters, films, the mass media, especially radio and television,
community meetings, traditional communication channels like story-
tellers or town criers, or individual counselling by health workers. In
Egypt, several short (two-minute) health education films have been made
featuring well known Egyptian actors. Since these have been shown
regularly on national television, the number of children being examined
annually has doubled. Health messages should be acceptable and feasible
in practice, and where necessary should be supplemented by positive
action (e.g. provision of concrete latrine slabs).

The schistosomiasis control programme could benefit from the expertise
of a health educator from the outset to help develop community-based
health education plans, involving all members of the control team. In
schools, the increasing educational emphasis on the environment offers
new opportunities to improve understanding about. schistosomiasis
through the training of school teachers. In countries where agricultural
extension programmes are well developed, health issues can be included in
environmental management education. Health education targeted at
women’s groups is likely to result in the rapid spread of knowledge about
the disease within the community.

Community participation is essential in any schistosomiasis control
programme. This could involve the community installing its own water
supply, cooperation with health authorities to reduce contact with unsafe
sources of water, or ensuring compliance with diagnostic and treatment
schedules. Community participation helps to reduce costs and ensures the
continuity and sustainability of control measures. Health workers who are
established residents of a locality can more readily secure the support and
cooperatlon of community leaders in mobilizing the commumty to
participate in control.



6.2

6.2.1

Advocacy is an essential component of all health education strategies, and
will enable technical and managerial staff, as well as political and funding
authorities, to recognize health education as an important and integral part
of schistosomiasis control programmes that should be adequately funded.

Diagnosis and treatment

The adequate diagnosis and treatment of patients with symptomatic
schistosomiasis is the primary component of any morbidity control
programme. In the short term, where the prevalence of schistosomiasis is
high, population-based chemotherapy can reduce the prevalence, severity
and morbidity of the disease. From the start, however, long-term
operational and budgetary planning should be made for diagnostic
facilities and retreatment schedules, as well as treatment throughout the
health care system, and for transmission control.

Hospitals

The clinical management of patients with advanced disease usually takes
place in a referral hospital. Patients with severe disease, such as
hydronephrosis, haematemesis, acute infection with involvement of the
central nervous system, and hepatosplenic disease with ascites, generally
require hospitalization for accurate diagnosis and treatment. For the
diagnosis of the severity of organ involvement, non-invasive ultrasound
techniques are now available in many hospitals. In chronic disease, stool
and urine examination may be negative. Several studies (e.g. 13) have
shown that even advanced lesions regress after treatment with praziquantel
or oxamniquine.

6.2.2 Peripheral health centres with diagnostic facilities

In heaith centres with diagnostic facilities, microscopic parasitological
confirmation of clinically suspected schistosomiasis is feasible. Parasito-
logical examination requires trained staff using standardized techniques
and reporting procedures, and local support services for supplies and
equipment will need to be in place (14).

For identifying parasite eggs in urinary schistosomiasis, relatively simple
sedimentation, centrifugation or filtration techniques can be used. For
intestinal schistosomiasis, the direct faecal smear is not a very sensitive
test; concentration techniques (such as sedimentation, formaldehyde-
ether extraction, or Merthiolate-iodine-formaldehyde concentration
(MIFC)) or the Kato (cellophane thick-smear) technique may be prefer-
able for broader screening of intestinal helminths and protozoa.

The delivery of antischistosomal drugs must be assured throughout the
health care system. The choice of drugs depends on the species of parasite
and on financial and operational considerations. Praziquantel is the drug
of choice for the S.japonicum group and for mixed infections. For
S. haematobium, praziquantel or metrifonate can be used, but compliance
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with the repeated doses of metrifonate must be ensured. For S. mansoni
infection, praziquantel or oxamniquine in a single dose is effective.

6.2.3 Peripheral health units without diagnostic facilities

A presumptive diagnosis of urinary schistosomiasis can be made on the
basis of clinical symptoms, such as haematuria, or the detection of
haematuria using chemical reagent strips. Treatment of clinical cases and
active case detection can be carried out at this peripheral level of the health
system by appropriately trained health workers.

The management of schistosomiasis due to S. mansoniand S. japonicumis
difficult without facilities for microscopy. Advanced hepatosplenic disease
may be recognized clinically, but patients must be referred to hospital for
further management; when this is not possible, treatment with anti-
schistosomal drugs may be indicated. Patients with intestinal, particularly
dysenteric, symptoms require investigation of dlfferenual diagnoses and
thus referral is necessary.

6.2.4 Treatment at the community level

22

In areas with high morbidity, chemotherapy can be given by health workers
at the community level in order to reduce quickly the prevalence and
severity of infection. A decision to implement this strategy depends on the
level of morbidity and the ability of the health services to purchase and
administer the appropriate drugs. Schistosomiasis is a focal disease and it
is possible to target such active intervention to specific localities or areas.
Target communities can be identified on the basis of morbidity data from
the health care service or from surveys. The community diagnosis of
urinary schistosomiasis can be based on the frequency of haematuria.
Disease caused by S.mansoni and S.japonicum infection can be
recognized by the occurrence or frequency of severe symptoms of disease,
such as haematemesis. The cause of less specific symptoms such as
diarrhoea or blood in the stool is more difficult to elucidate.

The target groups for chemotherapy will depend upon infection and
morbidity patterns as well as budgetary and operational feasibility. In
many cases, schoolchildren will be the most easily accessible target group,
and they generally belong also to the most heavily infected age group.
However, in some areas school attendance rates are low, and precisely
those children who do not attend school may be the most at risk of heavy
infection. Severe chronic morbidity develops mainly in young adults. At
the very least, accessible curative care should be provided for adults with
the disease.

When the entire community is to be treated, there are considerable
operational difficulties. Health workers or special teams have to visit the
villages to inform the community, collect and process urine or stool
samples, and give treatment. Detecting urinary schistosomiasis on the
basis of gross haematuria or microscopic haematuria detected by reagent
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strips is a rapid and reliable screening method. Microscopic examination
of the stools is still the only reliable screening technique for . mansoniand
the S.japonicum group. The Kato technique, with various adaptations, is
the most appropriate technique.

In areas with poorly developed peripheral diagnostic facilities, the capacity
to treat on the basis of microscopic screening, particularly for S. mansoni
and S.japonicum, may be limited. Where schistosomiasis is an important
health problem and adequate epidemiological data are available, mass
treatment may be feasible, but proper epidemiological follow-up and
monitoring should be assured. High-risk target groups and communities
can be identified and retreatment may be necessary only in children. This
approach can only be effective if the development of primary health care
diagnostic capacity is given high priority, as well as provision of a safe water
supply, sanitation, snail control and other environmental measures.
Follow-up strategies must be based on actual results and be as selective as
possible.

Water supply and sanitation

The provision of safe and adequate water supplies and sanitation
contributes to reducing the prevalence and severity of schistosomiasis (15,
16). Water supply and sanitation development agencies should consider
this relationship in the establishment of programme priorities and the
allocation of investment.

Safe water remains an important priority for most developing countries
and demands a great deal of investment. Experience has shown that
schistosomiasis control alone is unlikely to provide sufficient motivation
for investment in water supply and sanitation in most endemic countries.
Rather, the linking of schistosomiasis control activities with ongoing
activities for the provision of water and sanitation facilities should be
encouraged.

The potential for reducing the incidence of schistosomiasis is related to the
technical design of water and sanitation projects. Design technology
should be directed at improving the safety of drinking-water and
minimizing contact with infected water. To this end, a comprehensive
approach considering water supply, excreta disposal, stormwater,
domestic drainage, and bathing and laundry facilities is needed.

Water supply programmes continue to be implemented by other branches
of government with little or no coordination with ministries of health.
Active collaboration to link these programmes is necessary at national,
regional and community level. Laundry and shower facilities that
reduce contact with contaminated water can be incorporated into most
water supply programmes. Coordination with existing water and sanitation
programmes will allow all endemic countries to embark on feasible,
realistic and sustainable strategies for reducing the prevalence and severity
of schistosomiasis.
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Snail control

The possible role of molluscicides in schistosomiasis control programmes
depends on local epidemiological and ecological circumstances, and the
human and financial resources available. The relationship between the
population dynamics of the intermediate snail hosts and transmission is
poorly understood. Reduction of disease transmission may not result in a
proportional reduction in the rate of reinfection.

Area-wide mollusciciding, usually associated with large irrigation
schemes, is costly and requires knowledge of malacology and skilled
personnel as well as considerable logistic means and equipment. Focal
mollusciciding, in which the important transmission sites in communities
where prevalence is high are targeted, is feasible in smaller, circumscribed
transmission sites. Where human contact with contaminated water occurs
over a wide area, it is difficult to determine the appropriate sites and timing
of molluscicide application. Rapid reinvasion of the intermediate snail host
usually follows focal mollusciciding, and regular applications are therefore
necessary.

Eradication of the intermediate snail host has been possible in only a few
situations, e.g. in oases in Tunisia. In all other situations, snail control is
perpetual. Environmental modifications to eradicate the snail host are
possible and, on a large scale, have been highly effective in parts of China.

Primary health care

Since the last meeting of the Expert Committee in 1984, the use of the
primary health care system in schistosomiasis control has produced a
significant reduction in morbidity in many countries. The integration of
approaches such as chemotherapy, health education, water supply and
sanitation has resulted in more effective control. The greater the
proportion of the population covered through primary health care, the
greater the number of infected people identified and treated, and the more
rapid the reduction in the prevalence and morbidity of the disease.
Community-based health education, where health workers have a better
understanding of, and closer contact with, the community, results in better
cooperation of the inhabitants in seeking diagnosis and treatment and
better understanding of the role of environmental modification in control
and the need for self-help to improve sanitation and water supply (17).

Primary health care workers are in a good position to assist the community
in the planning and coordination of efforts for environmental
modification, including the assessment of potential transmission, snail
control, and the building of facilities for supplying clean water.

Water resources management

The development of water resources for agricultural product1on and to
generate energy continues to contribute significantly to the spread of
schistosomiasis (8). An example of this comes from northern Senegal,
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where the completion of a dam near the Senegal river and the
rehabilitation of an irrigation scheme led to the rapid and unforeseen
invasion of the canals and the river by Biomphalaria pfeifferi, and to an
epidemic of schistosomiasis due to S. mansoni.

There is a significant variation in the level of development of water
resources in different parts of the world, but there is a general trend
towards reduced supply and a deterioration in the quality of water
resources already in use. It can therefore be expected that the public
sectors needing water (irrigation, industry, energy, domestic and
drinking-water) will increasingly coordinate their activities during the
1990s to achieve optimal and sustainable resource management.

In many countries, river basin development authorities have been
established that are responsible for the integrated management and
development of resources. The involvement of ministries of health in the
planning and management of these authorities is of great importance for
effective control of all water-associated parasitic diseases, and in particular
schistosomiasis. Monitoring and, where necessary, modification of
environmental determinants relevant to the epidemiology of schistoso-
miasis and other parasitic diseases should provide a basis for strengthen-
ing health services and improving human health status.

Small-scale water resources development is being increasingly promoted
in many countries. Communities, local government authorities and
nongovernmental organizations collaborate in the creation of small
impoundments for drinking-water, watering cattle or local irrigation.
Guidelines on the health implications of aquaculture impoundments have
been published by the Food and Agriculture Organization of the United
Nations (18). In the decentralized planning of such projects it is difficult to
ensure that health implications are considered, even though the cumulative
effect of these small-scale developments on schistosomiasis may be more
dramatic than that of one large development.

National strategy

The national strategy on control of schistosomiasis will be developed into a
national plan of action. A national plan does not imply that controlis under
way throughout all endemic areas. Periodic revision of the national
strategy on schistosomiasis control should be on the basis of dialogue
between the health and other sectors. The changes in the national strategy
will be dictated by social and economic factors and by the rate of
development of the health care delivery system.

The national strategy for schistosomiasis control should be an integral part
of both health and development policy. If developed in isolation, its
objectives and operation may not be coordinated with overall
development. Within the health sector the national strategy will promote
the aims of that sector, for example, by increasing the capacity of
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peripheral health care and laboratory services, by improving epidemio-
logical surveillance, and by implementing responsible drug distribution.

Negotiating strategies for ministries of
health

Key professionals, such as economists, engineers, agronomists and others,
are usually unaware of the cost in terms of disease, suffering and incapacity
produced by water-related diseases, the most important being schisto-
somiasis.

Economic impact of schistosomiasis

Determination of the costs arising from disease, disability and death due to
schistosomiasis continues to be a subject for research. Despite the
limitations of existing studies and routinely collected health statistics,
conclusions can nevertheless be drawn about the economic impact of
schistosomiasis.

In the Philippines, the work-days lost as a result of S. japonicum infection
have been estimated at up to 40 per infected person per year. The Ghana
Health Assessment Team found that, for S. haematobium infection, 4.4
work-days were lost per infected person per year. There is a delay of 5-15
years from the time of S. mansoni infection to the development of severe
disease, and hepatosplenomegaly will develop in about 10% of patients.
Severe liver fibrosis, with oesophageal varices and bleeding, is seen in
varying frequencies but affects up to 7% of the inhabitants of highly
endemic communities. In Kenya and Zimbabwe, around a 10% reduction
in exercise performance was found in children infected with S. mansoni.

Intersectoral development dialogue

Inintersectoral dialogue, a ministry of health will have to take the initiative
to develop liaison and lines of communication with other agencies and
have adequate information available to create interest among water
development authorities. Beyond this, administrative agreements on
linkages between sectors of government will promote intersectoral
collaboration.

It is essential to establish a dialogue between the health sector and water
development planners at the start of the water resources project cycle, by
incorporating an explicit health component in the terms of reference for
the pre-feasibility and feasibility studies.

National epidemiological data will be the most persuasive in this
intersectoral dialogue, and there is a need to afford priority to national
health research programmes that generate such information. The health
sector should assume an active role rather than passively responding to
decisions by other planners.
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Donors of resources should be made aware of the importance of the health
consequences of water development projects and encouraged to involve
the health sector at all stages of planning, from project identification and
appraisal to implementation, monitoring and evaluation. Donor
involvement should not, however, detract from the primary responsibility
that lies with national authorities. Most donors now have a policy to assess
the environmental impact of development projects, which should include
the impact on health but, all too often, focuses only on the natural
environment (e.g. forests, animals, and toxic waste) rather than on
contamination by human waste and problems caused by vectors, parasites
and other microorganisms.

Although the public sector plays the most important role in water
development, efforts by nongovernmental organizations should not be
overlooked. These may sometimes promote water development without
appropriate attention to health aspects, but they may also be forceful
advocates for health promotion and protection if their activities are
coordinated with efforts by ministries of health.

The equitable distribution of development funds to include health as well
as the other sectors involved would establish a new basis for intersectoral
collaboration in health promotion. Intersectoral collaboration should aim
to involve ministries of education in introducing appropriate health
messages in school curricula; the social services could concentrate on
adult education to promote community participation to follow healthier
lifestyles; and ministries of agriculture could optimize the design and
ensure the maintenance of irrigation channels and drains.

Integration with primary health care services

Schistosomiasis control should be integrated with health services as much
as possible. The decentralization of decision-making is an important new
dimension in disease control allowing greater community involvement.

The role of health services in planning control

Once it has been decided when intervention is necessary, the information
required for planning a suitable strategy should be collected from pilot,
short-term and long-term feasibility studies. The operational plan of
action should involve the ministry of health and other relevant sectors at
both central and peripheral levels — in particular, education, water
resources development, agriculture, finance and planning and, where
relevant, the pharmaceutical and chemical industries.

The central level may have the responsibility for purchasing supplies and
for organizing the training of personnel for implementing control, but the
current trend is to decentralize planning as much as possible. A central,
specialized team, which may also be responsible for the control of other
diseases, has a useful role both in planning and in supervising field
operations.
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The role of health services in implementation and maintenance

Primary health care is most important in the implementation of the
programme. Primary health care units should be responsible for active and
passive case-finding and there should be a reliable delivery system for
treatment — particularly important during the maintenance phase of the
control programme. The primary health care system should also be
responsible for health education in the community. In the planning phase
of the programme, training should focus on communication for health
education, household visiting, and techniques of community motivation,
especially for improving sanitation.

Health workers should also be trained in basic technical tasks, such as the
collection of demographic data, individual and population-based
community diagnosis and treatment, survey techniques for snail habitats
and transmission sites, and snail control, where appropriate. Supervision
and quality control are essential for effective control operations and
evaluation.

Senior workers should be responsible for supervising and ensuring the
quality of work done by their staff. The help of a health educator is essential
in mobilizing community support for the control programme. The worker’s
responsibility for the various tasks required for schistosomiasis control
should be well reflected in detailed job descriptions.

Integration with other disease control activities

There is growing interest in the integration of schistosomiasis control with
control of other diseases. The coordination of different disease control
activities is partly determined by epidemiological factors and the
recognition that some control mechanisms require similar tools, e.g.
microscopes. In addition, financial constraints force services to pool
resources, e.g. transport. However, so far there has been only limited
experience of coordinating disease control between different diseases.

An obvious example of a combined control programme is that of intestinal
schistosomiasis and intestinal helminthiasis. In schistosomiasis control
programmes using faecal screening, intestinal helminthiasis can also be
diagnosed and treated, not only for medical reasons but also as an
incentive to people to come and seek help. In such a close association of
diseases it is difficult to merge control objectives, methods and strategies in
a consistent way. Nevertheless, such integration of specific disease control
programmes can be beneficial in terms of both economy and efficiency.

Malaria control programmes could be valuable partners for cooperationin
environmental management, community mobilization and epidemio-
logical studies. Laboratory facilities, transport and other resources could
be shared by appropriate scheduling of different activities.

Closer coordination for the control of different diseases is exemplified by
the devolution of the Onchocerciasis Control Programme (OCP). There is
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a demand that treatment and basic epidemiological surveillance should be
devolved, even to remote areas. Most participating countries have
developed plans to coordinate and integrate these efforts with the control
of dracunculiasis, schistosomiasis, trypanosomiasis, and leprosy. There
has been too little practical experience with these approaches to justify
firm conclusions.

In Morocco, as in some other endemic countries, the Parasitic Diseases
Service (PDS) at the central level coordinates leishmaniasis, malaria and
schistosomiasis control. It sets the overall objectives and the annual plan of
action, which are summaries of provincial plans according to the national
development plan. The PDS also determines the need for resources and
can negotiate for them.

Experience shows that, with programmes working at the periphery and
using the resources of the primary health care system, it is necessary to
maintain some degree of disease control expertise at the central level to
guarantee quality and ensure the efficiency of control efforts. The
qualitative and quantitative operational and outcome objectives of
schistosomiasis control should be clearly understood within such
integrated efforts to control disease.

Planning and management

The planning process and management are unique for each country. There
are several increasingly important features. Overall economic planning
may have input from the health sector with the participation of the ministry
of health. At the central level of the ministry of health, the priority,
financing and lines of responsibility for schistosomiasis control co-
ordinated with other health sectors should be defined. Experience in
endemic countries has shown that operational planning can best be
implemented from the provincial or district level. Participation in this type
of planning draws upon an assessment of operational objectives,
procedures and programme monitoring at the periphery, allowing a more
precise analysis of operational and disease objectives. In this way, different
objectives can be harmonized with the help of local data.

In the broadest sense, planning and management will contribute to the
success or failure of efforts at control. The financial resources allocated to
health in many endemic countries are limited. The negative effects of the
widespread structural adjustment policies of the international lending
agencies on the social sector, including health, have now been recognized.
Efficient management in ministries of health should ensure that limited
resources are used effectively.

Management

Management of control activities forms part of management of health
services, but in large national programmes the management of disease
control has special characteristics. Priority assessment is an ongoing
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process based on direct communication with the peripheral level. The
mechanisms for mobilization of resources may require the identification of
sources of funds. A marketing strategy is based on the need and the
anticipated outcome of control. The certainty or commitment of financial
support over time is an important factor for effective planning.

Increasingly, management of control will include assessment of the best
opportunities for supporting control interventions in the existing health
care system. The functional and administrative procedures of an
organization will help to determine staff understanding of the organization
and its objectives.

Implementation of a plan of action is a matter for the health professionals
involved in the control operations. Those professionals should therefore
have the skills needed to accomplish their tasks. Their training should be a
priority and a continuing process, so that their skills are improved and
strengthened. Communication, coordination and supervision arrange-
ments as well as programming and evaluation mechanisms should be
clearly stated and put into effect.

Training

Besides funding, control operations need a sufficient number of
appropriately trained personnel. Well organized staff development using
fully proven training methods is necessary to ensure proper use of the
funds available for the control of schistosomiasis.

Training at all levels remains a high priority in schistosomiasis control and
the comments made by the Expert Committee in 1984 remain appropriate
(I). Training, while essential, will not remedy problems such as high staff
turnover or lack of motivation due to poor conditions of service. Low
salaries, lack of career development policies, and poor supervision
contribute to difficulties in developing and managing disease control
programmes in many endemic countries.

The integration of control activities within peripheral health services
should use community groups or organizations to promote treatment
compliance or behavioural change. Target groups for training may range
from teachers who support health workers in community diagnosis and
treatment of schoolchildren to members of local health committees.

Cost analysis

The economic constraints in developing countries where schistosomiasis
is endemic require careful analysis and review to assess the feasibility of
control with limited resources.

Estimation of cost

An estimation of the cost of different interventions is the first step in a
cost-effectiveness analysis of options for control strategies. In a strategy
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aimed primarily at morbidity control, the main elements will be
chemotherapy and health education. The simplest item to estimate is the
actual cost of the antischistosomal drugs, but the cost of central and
peripheral storage, transportation to distribution centres, and administra-
tive support must also be considered.

After choosing the most appropriate drug and establishing a dosage
schedule, the next costis that of delivery. This will reflect the choice of drug
and the dosage schedule. Cost calculations must also include the
requirements for diagnosis. Selective diagnosis of §.haematobium
infection using chemical-reagent strips costs relatively little compared with
the high cost of stool examination to detect S. mansoni infection. The cost
of large-scale chemotherapy will be affected by the method of identifying
communities for treatment.

Cost calculations frequently omit the cost of employing the necessary
personnel. The cost of equipment, particularly vehicles, usually appears in
the accounting, but the cost of offices and laboratories is rarely considered,
nor is the depreciation of these capital assets. In a strategy that aims at
morbidity control and the reduction of transmission, the additional costs
of, for example, mollusciciding and environmental management must be
considered.

The cost of mollusciciding includes the purchase of molluscicides and the
cost of their application (e.g. transport, storage, administration, equipment
and personnel). The cost of environmental management includes capital
investments in engineering and equipment and recurrent operational costs
(e.g. personnel and materials).

Since the cost estimates above are intended to allow comparison, a
uniform method of cost calculation must be used so that costs can be
adjusted to reflect local variation.

The costs of control

Studies on the costs of control programmes, based on chemotherapy, have
been published since the Expert Committee noted at its previous meeting
the inadequacy of the available data. Costs estimated in these studies
ranged from USS0.70 to USS3.10 per head of population, but
development costs, salaries, and the cost of failure were often excluded.

Some hypothetical projections based on pilot projects have been made.
The cheapest regimen using praziquantel involved existing health services
in areas of low endemicity. When specialized programmes were required,
costs varied from USS1.50 to USS6.53 per person per year. Costs per
infected person treated were inevitably higher, with a minimum cost of
USS 3.00 for the specialized programmes.

When the annual per capita expenditure on all forms of primary health
care is only between USS 1 and USS4 in many endemic countries, most
cannot afford vertical programmes, except perhaps in small areas. Drugs
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account for a relatively low proportion of total delivery costs in vertical
programmes. On the other hand, their cost is more prominent and may be
the major expenditure in programmes integrated into primary health care.
A reduction in the price of praziquantel could significantly reduce the cost
of such programmes.

The cost of identifying communities with a high prevalence of
S. haematobium infection can be substantially reduced by using question-
naires and reagent strips. Chemotherapy targeted at schoolchildren
will also reduce the costs of control, and in most communities will
reach the groups with the highest prevalence and severity of infection.
Increasing the interval between treatments will also reduce costs, but
this has to be balanced against a reduced impact on morbidity. Further
studies are needed into ways of reducing the cost of identifying commu-
nities for treatment (especially for S.mansoni infection) and the cost of
drug delivery. ‘

Estimation of effectiveness

Effectiveness has been estimated in terms of coverage (number of people
receiving treatment/number of people infected or at risk) or cure
(coverage X drug efficacy). This allows estimation of the cheapest approach
to delivering treatment, which is not necessarily the same as the most
cost-effective approach to reducing disease.

For a better assessment of effectiveness, more information is required on
the morbidity due to schistosomiasis at the community level, the
relationship between this morbidity and the prevalence and intensity of
infection, and the relationship between morbidity and disease
predisposition. This approach may require modelling the dynamics of
transmission and morbidity, and the impact of control, in similar ways to
methods developed for other helminthic infections.

The costs of lack of control

In costing lack of control, a distinction is traditionally made between the
cost of health care for infected people and the cost of reduced economic
productivity as a result of the disease. Little is known about the
health-seeking behaviour of people suffering from schistosomiasis and the
direct cost incurred by the health system, and more research is needed in
this area.

Given levels of prevalence and intensity of infection can be associated with
very different levels of clinical disease both between and within countries.
Economic estimates show similar variations in the indirect cost of the
disease. These inconsistencies do not imply that schistosomiasis has no
demonstrable economic impact, but rather that the indirect costs might be
considerable in certain circumstances, as in areas where the prevalence
of clinical disease is high or in communities that have recognized
schistosomiasis as a significant health problem. In the assessment of
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indirect costs, rural household income should be the focus of analysis
rather than the wages of individual workers.

The long-term economic consequences of the disease should also be
explored. S.haematobium infection can be associated with reversible
anaemia, malnutrition and stunting of growth in children. There is a
positive correlation between education and productivity, and if
schistosomiasis inhibits educational achievement it could also eventually
affect production.

Data management

Data are often readily available for the planning, implementation,
monitoring and evaluation of control programmes. The management of
these data aims to identify operational priorities and to target control
activities on a sound epidemiological basis. As a country progresses in
controlling schistosomiasis it will need to improve epidemiological
analysis so that it would be possible to tackle situations that prevent further
advancement. Analysis and evaluation should, therefore, be a continuous
process integrated into the control programme.

Monitoring through general health statistics

The prevalence of infection and of disease is often underestimated from
data obtained from the general health services. The reliability of such data
will depend on accurate diagnosis at source.

Although data-reporting by individual health units may be inconsistent, it
may nevertheless be clear that the prevalence of schistosomiasis is
comparatively high in a particular area. The relative risk for a given
community can then be established. After control has been initiated, this
type of reporting can be improved and serve to monitor progress.

Outpatient data

Outpatient clinics are the major source of data for the ministries of health.
Efforts should be made by health workers to improve the accuracy of
diagnosis based on signs and symptoms, to identify correctly the
geographical locations where patients were infected, and to determine
whether patients have been treated in the past.

A differential diagnosis should be made since diseases other than
schistosomiasis could be present. The record should include the treatment
given after the patient has been diagnosed as having active schistosomiasis,
and the efficacy of treatment if the patient can be followed up.

Hospital data

Neither the prevalence of schistosomiasis nor the impact of control
programmes on morbidity can be reliably estimated from hospital data.
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The value of such information will depend on the type of hospital (teaching
or general) and its range of services. However, the data will give some
indication of the severity of the disease in the region served by the hospital.
The data collected by the hospitals should cover the management of
disease complications.

Data from control programmes

Epidemiological data should be broken down in order to identify high
prevalence areas of focal transmission. Epidemiological tools for rapid
assessment in these areas are available and may help to target appropriate
intervention. ‘

Collection of data immediately relevant to management decisions, e.g.
treatment frequency and resource allocation, should be encouraged.
Excessive data collection usually leads to an unacceptable delay between
its collection and its use. The use of “sentinel” populations for programme
monitoring and evaluation would reduce the need for a great deal of
resources for data collection and analysis. Sound statistical methods
should be used to select appropriate sentinel groups.

While it is important to ensure a rapid flow of information to the central
decision-making level, it is essential to have feedback from the field staff.
Data analysis for decision-making should take place as close as possible to
the population affected, and the population should be aware of the
decision-making process. ‘

Global monitoring

Management information systems based on personal computer tech-
nology allow large amounts of data to be processed very quickly. Such
systems can assist ministries of health in making timely decisions regarding
disease control programmes.

Schistosomiasis database

A computerized global database for schistosomiasis has been established
in the Schistosomiasis Control unit of WHO (19). This database includes
information on the epidemiology of schistosomiasis, control activities, and
people responsible for control, water resources, and chemotherapy for
each endemic country. With the assistance of the ministries of health in
endemic countries, data will be periodically updated.

Geographical information systems

Geographical information systems (GIS) are computerized systems for the
capture, storage, management and display of data associated. with
geographical areas such as villages, districts, provinces or countries. A
common system of geographical coordinates links the data. In many
countries GIS are established in ministries dealing with resources
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development and management, and ministries of health may collaborate
with those ministries in order to integrate health data into the systems. This
computerized information can be used to monitor the results of
schistosomiasis control and to identify priority areas.

Policy conclusions

Development policies designed to improve the economic conditions and
quality of life of communities often have unintended effects on health (&,
20). While these effects can be positive, many policies create additional
health risks for vulnerable groups, thereby compromising the welfare
objectives of development policies. In the case of schistosomiasis the
adverse consequences of development policies manifest themselves in a
number of important ways:

— implementation of development programmes and projects with little or
no regard for health protection;

— economic policies that reduce hard currency available for the health
sector;

— rural development policies that sacrifice social goals for economic
ones; and

— urban development policies that impede the development of a social
service infrastructure.

Health and development

Most national development policies are implemented through pro-
grammes and projects specific to the economic sector responsible, e.g.
water resources development, energy development, agriculture develop-
ment. Development projects associated with changes in the local environ-
ment often lead to greater disease transmission, for example through the
creation of new vector habitats, leading to a burden of disease far beyond
the affected population’s capacity to prevent or treat (§). Furthermore,
the local population may not derive any benefit from the implicated
development project, as is the case with energy projects that provide
electricity to distant urban centres or irrigation schemes that enhance
cash crop production for the benefit of others.

In view of the gross inequities of these situations, sufficient funds should be
available during the development and maintenance stages of such projects
to meet the public health consequences of changes in the local
environment and living conditions. The health sector should be involved
sufficiently early in project planning to help put such funds to good use.

The plea for building health safeguards into development projects and for
the early involvement of the health sector is one that has been made
repeatedly, but there are still countries where appropriate policies do not
exist. Nevertheless, the Committee emphasized the potential benefits of
linking health and development policies. The internationally recognized
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