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ABSTRACT

This study has revealed the grim irony that dazzling advances in
biomedical science are scarcely felt in areas where need is greatest.
Large numbers of people are dying of malaria, a preventable and
curable disease, for lack of even the simplest measures of modern
medicine. While gains in biomedical technology are important, so are
developments in the methodology for analyzing complex problems,

planning optimum use of resources and managing programmes.

The study has drawn the distinguishing line between the problems of
providing health care, when there is a reasonable balance between
numbers of people and resources available and the problems of
reaching all the people of the entire world, a region, a nation or even
a community. The decision to serve an entire population profoundly
influences every step of planning and resource allocation. For health
services to be effective it must reach across the land into
communities and homes and include those who do not seek health
care (but may desperately need it) as well as those who do. Every
apparent medical success must be measured against the needs of all.
Every effort, every cluster of resources must be divided by the

total number of people.
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Two major developments have brought us into confrontation with the
need to serve all the people. First is the rising sense of social
responsibility that each nation feels for the well being of its people.
Second is an increasing capability for dealing with the problems of
health care. Closely related to these trends is a sense of urgency
based on such factors as finding a solution to the problem of rapid
population growth and that the disadvantaged sectors of society can
react in ways that are often disruptive and may be exceedingly

dangerous.

The reality of the situation is that our increasing abilities to
guantify the needs of people and evaluate the uses of resources are
making it painfully clear that lives are lost and damaged in some
places while life-saving resources are wasted on trivia in others. In
individual nations, there is increasing impatience and even outrage
over the failure to reach the disadvantaged, but it remains to be
seen how soon these feelings will lead nations to share their

resources across international boundaries.

In considering how to reach all the people with health care, it must
be realized that although the medical answers to some diseases,
such as malaria, are well known (getting rid of mosquitoes), the cost

of providing these answers would consume all available health
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resources in many countries. This realization may have influenced
WHOQO'S decision to champion the launching of Roll Back Malaria
(RBM) in 1998 - a partnership working world-wide to halve the
burden of malaria by 2010.

As firmly established by this study, however, three years after its
inception the RBM programme have failed to make a statistically
significant impact particularly in Africa where malaria continues to
ravage the continent leaving behind in its trail scores of infant and

maternal deaths and retarded social and economic growth.

The solution recommended by this study Is simply a diligent
application, on a large scale, of a well organised and supported
malaria control programme based on the present day technologies,
which the study assert have newer really been applied and sustained
on a big enough scale to make much difference in malaria incidence,

morbidity and mortality.

In the end the study endorses the on going researches for new
malaria control technology, including malaria vaccine as a step in the
right direction but point to the fact that even in a most optimistic
scenario, such a product will not be available for widespread use

within the next five years.
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CHAPTER ONE
1
INTRODUCTION

Malaria, the world s most prevalent vector-borne disease is endemic in 92
countries with pockets of transmission in an additional eight countries
(WHO, Weekly Epidemiological Record No.72, 1997, pp.269-76).
Approximately 41% of the world s population is at risk, and each year 300
million to 500 million clinical cases of malaria, more than 90% of them in
Africa are reported. Worldwide, approximately 2 million deaths per year
can be attributed to malaria, half of these in children under 5 years of

age (Martens and Hall, 2000, p.1).

Over recent decades, the explosive spread of malaria has given the world
a few close calls. Unexpected epidermics have affected countries that
had been free of malaria. In much of the world especially in tropical
Africa continuous malaria transmission leads o hundreds of thousands of
child deaths each year. Infact a child dies every 30 seconds as a result
of malaria and majority of those children that die as a result of malaria
are children of Africa (UNICEF, African Summit on RBM, April 2000, p.
L)



Malaria accounts for about one million deaths annually in Africa. Malaria
costs Africa more than US $ 12 Billion annually, and can be controlled
for a small fraction of that amount. Those who suffer most are some of
the continent's most impoverished and that malaria keeps them poor. A
poor family living in malaria af fected areas may spend up to 25 percent
or more of it's annual income on prevention and treatment. (WHO,

African Summit on RBM, April 2000, p. 16).

Malaria has undoubtedly worsens the poverty of African nations. It
prevents adult from working - malaria patients can be ill for 5 o 20 days
at a time. Malaria has slowed economic growth in African countries by
1.3 percent per year. As a result of the compounded effect over 35
years, the GDP level for African countries is now 32 percent lower than

it would have been in the absence of malaria (Ibid).

The disease continue to spread due to a combination of factors: Weak
health system; large population movements; deteriorating sanitation and
in certain cases, uncontrolled development activities. This overwhelms

hational health services, sustains poverty and disempowers societies.



In Kenya although AIDS is an increasing worry malaria is the main killer
and the worst health problem with over 70 percent of its population at
risk of malaria which accounts for between a third and half of all
childhood deaths (WHO, Promise for progress, March 2000, p. 39). The
siaya region on the shores of Lake Victoria in Kenya is one of the worst
malaria endemic regions in the world. Everyone living there receives an
estimated 300 infectious bites a year - almost one a day. Prevalence
rates are more than 50 percent and the local malarial parasite is highly
resistant to chloroquine the most commonly used drug (WHO, Promise

for progress, March 2000, p. 63).

Sudan was once a leader in malaria control. In the 1900s during the
period of British colonisation, the Khartoum Brigade system was
established and the experience gained in the country was used to study
the feasibility of malaria control over the African continent. Although
Sudan joined WHO's global eradication campaigns of the '50s and '60s
the country's vastness, weak health infrastructure and financial

difficulties hampered progress.



Serious epidemics in the mid-70 s led to the establishment of the Blue
Nile Health Project with contributions from the Sudan government,
WHO, the World Bank, Kuwait, Japan and the (/SA. The project covered
the Gezira state, an area of Central Sudan of paramount economic
importance. Malaria control was a prime component of the project and
the ten year programme successfully brought prevalence down from 25
to less than one per cent before it was halted by lack of funding in 1989.
As oftfen happens, malaria returned to Sudan, where people had lost
their immunity during the period of low Transmission, with a vengeance
and dramatic epidemics occurred in 1993 and 1994 (Ibid, p.20). A newly
gathered data about the Sudan and its health problems has revealed

that malaria ranks first with an estimated seven million cases and

35,000 deaths a year (Ibid, p.18).

Madagascar, an Island State that lies south-east of the African
continent with tropical climate and lush vegetation allows malaria
mosquitoes to proliferate. Half of the islands population lives in highly
endemic areas and the other half in territories prone to severe

epidemics. Malaria has always been among the leading causes of death



in Madagascar (8 per cent of all. deaths in 1987). In 1992, the World
Bank made a significant investment in control activities through its First
| Health Sector Support Project. About a third of the total credit of
US$31 million went to malaria control as part of the pr‘ojecfls

management component (Ibid, p. 59).

Unlike most other diseases in the world, malaria is spreading. As roads
are built, forests cut down, new mining areas opened up habitats which
favour the breeding of mosquitoes expand, and what starts out as
economic development often unintentionally leads to an underperforming

and sick workforce.

Recognizing the disease and economic burden that malaria places on
hundreds of millions of Africans and the barrier it constitutes to
development and alleviation of poverty, the African Heads of State
sighed the Harare Declaration on Malaria in June, 1997. This African
initiative on malaria was endorsed in 1998 by the African Development
Bank (ADB), the World Bank, UNICEF, WHO and UNDP. And in the same
year WHO, UNICEF, UNDP and the World Bank launched the Roll Back



Malaria Initiative (RBM).

There is widespread enthusiasm for the Roll Back Malaria approach to
reducing the burden of malaria in countries by working within the
context of health sector development efforts. In this way ownership
and prioritisation can be assured by the countries concerned and efforts |
made sustainable over the long term. National governments, and
partners, that work with them are now disentangling what this means in
operational terms. In practice, this reflects both heaith sector
development efforts and the malaria situation in specific countries.
Many are finding it difficult to contemplate changes to Thé way in which
malaria control is planned and financed given the low leve! of human and
financial resources available. To respond to pressure for rapid results
they see the first priority as getting more funds into malaria control

action.

For the RBM programme to remain focused it is suggested that
earmarked support for malaria control action outside the context of

other health actions, may not be essential unless specifically geared to



malaria epidemics. Even then action should be undertaken within the
context of wider public health action (WHO, 2™ meeting of the RMB
Global Partnership, July, 1999, p.6).

It is firmly believed that given the burden of disease attributed to
malaria in most parts of Africa, Roll Back Malaria has the potential to
initiate processes to roll back ill health, It can assist countries prioritise
and plan, and mobilise political support for action to tackle high burden
disease. Tt means that overall, Roll Back Malaria efforts have the
potential to serve as alens to view and promote the progress of health

sector development efforts.

Are these convictions true? This study will attempt to find answer to

this question within The context of WHO's role in the Roll Back Malaria

programme,

The main factors to be evaluated in this study are briefly discussed in
this chapter under sections 1.1. through 1.7. They include statement of

the problem, objective of the study, justification for the study,



theoretical frame work, hypotheses, research methodology, the scope

and limitations of the study. The discussion of these factors is

imperative as they provide a frame work for presentation and evaluation

of the study.

1.1

STATEMENT OF THE PROBLEM
This study is an examination of the effectiveness of World

Health Organisation (WHO) malaria control programme in Africa

from 1990 to 2000.

With accurate information on the transmission of malaria less than

100 years old, public health corganisations have developed and

deployed control methods with extraordinary effectiveness.

From the standpoint of techniques, malaria eradication is not in
doubt except for Africa South of the Sahara. Here the habits of
the mosquitoes and the people require more analysis for the design
of effective campaigns. Here, Yoo, the financial and human
resources for such an effort are thin, and are required to meet

many social and economic needs of recently created nations.



However the global strategy of talaria eradication is being

reexamined by the World Health Organisation (WHO) for four

reasons (Chanlett, 1979, p. 379):

(@) As campaigns approach success or achieve it, the urgency of
malaria recedes and appropriating bodies become reluctant
to continue the necessary funds, Their demands for economic
proof of the developmental refurn cannot be met with

complete and accurate data.

(b) The task of carrying eradication through its last stages is

costly and tedious, with a heavy drain on organizational

morale and zeal.

(¢) Eradication is difficult to maintain where infected persons

can move from malarious areas.

(d) With insect resistance to low-cost materials, the campaign

cost escalates 20 - to 30 - fold for very expensive

9



substitutes, which must be imported.

Malaria eradication has been achieving its goal and has dohe so
with an economic benefit which has been easier to demonstrate in
developed areas. The reexamination will provide more complete
sociceconomic data, a careful analysis of effective organizational
patterns, and directions for technical adjustments. Ali this will be
beneficial to eradication planning in underdeveloped areas where
the costs are high relative to financial and human resources.
Nevertheless, the move is toward less intensive efforts of

malaria control rather than eradication.

This study would evaluate these problems in an attempt to
establish the success or failure of the current WHO campaign to

combat malaria in Africa.

The findings of the study, the conclusions drawn and the
recommendations made which would be documented must be

practical and of immediate application, if the current movement to

1



Roll Back Malaria is to succeed and be sustained.

1.2 THE OBJECTIVE OF THE sTUDY

Malaria eradication had been tried some decades ago, it succeeded
in some countries but failed severely in others. A study of why
malaria management succeeded in some countries and failed in
others might be expected to offer a useful insight into the
strategies to be adopted if the current movement by WHO and its
partners aimed at a concerted action to significantly reduce

mortality and morbidity from malaria is to succeed.

The objective of this study therefore, is narrowly te determine
the effectiveness or otherwise of WHO's role in combating
malaria in Africa, and broadly to establish the route leading to
correctly planned and effectively implemented malaria management
programme in Africa in particular but with a possible extrapolation
to other developing countries at large; and to indicate for
avoidance the main pitfalls usually encountered in the execution of

such programmes.

11



The study is being undertaken as a requirement for a Masters
degree in International Affairs and Diplomacy (MIAD) at the Post
Graduate School of Ahmadu Bello University (ABU) Zaria, Nigeria.
Therefore the study is intended for the Department of Political
Science ABU, which is the awarding body for the degree. It is
envisaged that the following groups could benefit from the
outcome of this study - international organisations, national
governments and health personnel working in government

ministries.

International organisations need help at country level in deciding
what level of malaria management is needed; where it should be
focused and what priority should be allocated to it having regard
to the availability of material and human resources; how to make
use of scarce and often unreliable statistics; and in recognising
what statistics are indispensable and which are merely helpful

(Kleckowski and Pibouleau, 1976, p.6).

National governments need to know all the factors that impact



1.3

upon the success of malaria management. Their understanding of
all the factors that directly or indirectly affect malaria control
programme will enable them provide the leadership role needed for
the development of national health policies which will result in the
definition of current programmes fo be abandoned, strengthened
and or maintained; plus those that are deemed worthy of being
developed along with the identification of necessary existing, or

required resources to meet the programmatic objectives.

Finally health personnel must be aware of the far-reaching
implications in indulging into malaria control programme
without proper planning. They should also be aware of the steps

hecessary for the initiation and successful execution of properly

planned malaria management programme.

THE JUSTIFICATION FOR THE STUDY

This study is justified by multitude of reasons. First, because of
a shared concern of the rising human suffering from malaria

especially in Africawhere this re-emerging disease represent more

13



than 10% of the total disease burden,

Second, because of shared concern of the severe impediment
malaria is putting on the economic and social development of so
many countries. Some studies indicate that malaria can hold back
income by as much as 12%. Where there is malaria there is likely
to be severe strains on foreign investments. Also the economic
losses caused by mosquitoes (malaria vector) by making resort and
recreational sites unlivable during periodic invasions are most

difficult to estimate.

Third, because of a genuine desire to make contributions to the
existing knowledge on malaria and malaria control so as to promote
awareness gmong national and international agencies on the
negative impact of a continuing malaria problem; and influence
them in collaboration with appropriate institutions and
governments to develop or strengthen the capacity and capability
at all levels to provide material, financial and leadership support to
the malaria prevention and caontrol programme with a view to

eradicating the disease in Africa in particular and the whole world

14
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in general.

1.4 THEORETICAL FRAMEWORK

Theories will be employed in this section to explain the apparent
luke warm attitude of the international community Yo the plight of
Africa over the malaria scourge which have for centuries and still
continue to limit the continent's human productivity and economic
development. The roles or functions of international organisations
such as World Health Organisation (WHQ) will also be explained

within the context of the international political system.

The neo-colonial dependence theory in my view adequately explain
the non-chalant attitude of the international community towards
global malaria eradication of which the Western World wants us to
believe is not in doubt except in Africa. The proponents of this
theory include scholars like Theo*onio Dos Santos and Paul Baron.
The theory attributes a large part of the third World's continuing
and worsening poverty to the existence and policies of the

industrial capitalist countries and their extensions in the form of

15
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a small but powerful elite or comprador groups in the less
developed countries.  Whether because rich nations are
intfentionally exploitative or unintentionally neglectful, the
coexistence of rich and poor nations in an international system
dominated by such unequal power relationships between the center
(the developed countries) and the periphery (the LDCs) renders
attempts by poor nations to be self-reliant and independent in
their development efforts difficult or sometimes even impossible

(Baron, 1985).

Certain groups in the developing countries who enjoy high incomes,
social status and political power constitute a smail elite ruling class
whose principal interest, whether knowingly or not is in the
perpetuation of the international capitalist system of inequality
and conformity by which they are rewarded. Directly and
indirectly they serve (are dominated by) and are rewarded by
(dependent on) special interest international power groups
including multinational corporations, national bilateral aid agencies

and multilateral assistance organisations which are tied by

la



allegiance and or funding to the wealthy capitalist countries.
Underdevelopment is thus seen as an externally induced
phenomenon as opposed to the linear stages and structural change
theories that stressed internal constraints such as insufficient

- savings and investment or lack of education and skills.

How else would one explain the reluctance on the part of

international appropriating bodies to continue the necessary funds

needed for malaria eradication in Africa each time an eradication
campaign approaches success; or how would one explain the ever
escalating costs of effective insecticides needed for mosquito

eradication.

Perhaps it is pertinent at this juncture to ask what happens next
assuming that the current Roll Back Malaria campaign fo halve the
World's malaria burden by the 2010 succeeds; will the
international community launch a succeeding programme and using
the experiences lear'n‘ed from RBM fo ensure total eradication of

the disease, or will it look elsewhere (as it often does) and claim



its attention is being diverted by another equally or moere
important matter until in time malaria rebounds with a vengeance

and ravages the whole African continent again?

On the other hand the contextual role of WHO can best be
explained by the functional theory. The functional analysis begins
by assuming that the “organismic” properties inherent in human
beings have their counterparts incommunities. Societies perceive
and learn and can, within limits, adapt To problems. They also
adjust to change by means of collective problem solving. They
have a built in tendency toward integrating collective symbols,

language and beliefs into the system to assert coherence,

Developed in the 40s and 50s by Talcott Parsons and influenced by
Durkheim, Weber and Pareto, structural functionalism sought
to incorpor'afe behaviourism within an action scheme. Action is
motivated by behaviour, and behaviour itself is determined by
combinations of structural relationships. But motivated behaviour

determines structure.

18



Parsons (1951) identified three levels of analysis, each of which
has “framing” or limiting characteristics for the others, and is a
function of the others as well. One is culture or learned symbols,
beliefs and value orientations. Second is social system, or the
interrelationships of action based on networks of roles. Third is
the structure of the personality, its needs and gratifications.
Each of these structures is analytically abstracted from the world
of the acting individual: personality represents perceptions and
motivation; social systems represent the universe of relationships;

culture represents the universe of nublic meanings and symbols.

There are, however, many operational problems involved in the use
of structural functionalism as would be seen from the roles of
WHO to be discussed later, There is no standardization of
functions nor precise meaning of functions. The main value of the
approach is to point out contradictions and dysfunctions which
societies are likely to experience when undergoing change.
Therefore societies that look up to WHO and the like of such

organisations for solutions to their multitude of problems had

19



better look elsewhere. Grantea that such organisations have
important roles to play and undoubtedly have been making

significant contributions but complete and comprehensive salutions

to national problems is unfortunately not one of them.

1.5 HYPOTHESES
The following hypotheses are proposed for this research:

(a) There is no significant relationship between WHO
malaria control programme and the prevalence of
malaria over a period of time.

(b) There is no significant relationship between WHO
financial support for malaria control and the reported
number of malaria mortality within a specified period.

{(¢) There is no signhificant relationship between WHO
financial support for malaria control and the reported

number of malaria cases within a given period.

1.6 METHODOLOGY

There is always a mutual interplay of problem and method.
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Kerlinger noted that problems dictate methods to a
considerable extent but methods - their availability,
feasibility, and relevance also influence problems (Kerlinger,
1973, p. 478).

Analysis of problem can be done by several different
methods.  The methodology usually encompasses the
technique of sourcing of relevant data, data coliection, an
evaluation of consistency and interpretfation of the data.

These techniques are briefly discussed below:

1.6.1 Types and Sources of Data
The data used in this study was collected from
secondary sources mainly reports, minutes, fact sheets,
press releases, fext books, journals and lecture notes.
A review of the literature relevant to the field of
study was made. As a result theoretical models on
various aspects of malaria management were

established and documented.
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1.6.2 Data Collection
To implement general plans for research, methods of
data collection must be employed. Data collection
methods can be categorised by the degree of their
directness. Most of the data collection methods used
in psychological and sociological research are relatively

direct or moderately indirect (Kerlinger, 1973, p. 479).

Raw information obtained from sources identified in
the preceding section shall be collated and properly

analysed.

1.6.3 Data Presentation
Some of the data used in this study are presented in
fables in order to highlight and emphasize trends and

relationships.

1.6.4 Topic and Dimension

The researcher in any research work is not engaging in



completely unplanned activity (Gordon, 1969,p.27). For
this reason, the T'opic he or she is exploring or the
dimension they are measuring should be clearly
defined; and they should endeavour to avoid possible
influence of preconceived notions and rely mainly on
objective finding of the invés‘riga’rions (Kerlinger, 1973,
p. 481),

In concurrence I have done the best I could in ensuring
that both the topic and the dimensions of this study
were clearly defined and I have made no attempt to
control or manipulate any of the variables in this study

in order to arrive at a desired result.

1.7 SCOPE AND LIMITATIONS OF THE STUDY

This study is limited to a period of 10 years (1950 - 2000). This
period is chosen because of two important considerations. First
malaria eradication campaign is achievable within eight years, as

such the effectiveness of any malaria control programme could



easily be ascertained within a time span of 10 years. Second the
current global campaign against malaria being led by WHQO, the

Roll Back Malaria, was launched in 1998 which fell within the

period under consideration.

The study is also limited to WHO malaria control programme in
Africa only, as distinct from WHO malaria control programme
in other parts of the world; cs well as melaria control

programmes of other international agencies and associations

such as ADB, Worid Bank, UNICEF and UNDP.

There may, however, be need in future for some other studies
to consider malaria control programmes of other agencies

individually or comprehensively.
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2.1

CHAPTER TWO
2

LITERATURE REVIEW

This chapter summarizes some of the findings made through reviews
of literature, reports, minutes, fact sheets, press relesses and
studies on WHO malaria control programmes. All factors discussed
in this chapter are important in understanding comprehensively the

subject under consideration,

THE SIGNS AND SYMPTOMS OF MALARTIA

The signs and symptoms of ordinary malaria are too well known to
need any extended description. The attacks of “chills and fever”
for a few hours followed by drenching sweats, every day or, more
often every alternate or every third day make the typical case of
the disease easily recognizable.

Other symptoms of malaria include weakness of the joints and

general body fatigue.
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2.2 THE NATURE AND TYPES OF MALARIA
The disease entity malaria is caused by protozoa of the genus
Plasmodium. Four species of Plasmodia causing four types of malaria

have been identified and recognised as follows:

2.2.1 Vivax Malaria
The first type of Malaria known as vivax malaria is caused by
the parasite Plasmodium vivax. This and the second type of
malaria are the common types of malaria, the mildest, and the
most likely to recur. Once infection is established the
paroxysms of fever typically occur every second day may
occur daily in cases where there is a double brood of parasite.

2.2.2.  Tertian Malaria
The second type of malaria known as tertian malaria is caused
by Plasmodium ovalle, Once the infection becomes
established, the paroxysms of fever typically occur every
third day for the tertian. They may occur daily, however, in
cases where Thére is a double brood of parasites, one brood

segmenting on days two, four, and six and the other on days
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one, three and five.

2.2.3 Quartan Malaria
The third ‘rype, quartan malaria, is caused by the Plasmodium
malariae. This type is slightly more severe than vivax malaria.
The paroxysms of fever occur every three days when there is
a double infection, The paroxysms occur on days one and two

and again on days four and five,

2.2.4  Falciparum Malaria
The fourth, falciparum malaria, is caused by the Plasmodium
falciparum. This is the most serious type of malaria, the type
in which the often fatal complication of cerebral malaria or
black water fever occur. The paroxysms occur at regular
intervals.  When recognised early and treated promptly,

however, this type responds well to therapy.

2.3 THE SOURCE AND SPREAD OF MALARIA

Humans are usually infected with malaria through bites by an
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infected mosquito. After inocuiation of humans with malaria |
parasite by an infected mosquito, the parasite undergoes schizogony
in the liver cells. This cycle continues for various periods of time
depending on the species and strain, but periodically parasites are
released into the blood stream. These invade erythrocyte and
another schizognic cycle ensues within the cells leading to their

repture and mulfiple infection of other cells. This cyclical

crylrocytic :;chizug(mi(; processes in the cause of malaria,

Reports of malaria are increasing in many countries and in areas
thought free of the disease. (Martens and Hall, 2000, p.1).
Historically, population movement has contributed to 1he spread of
the disease (Prothero, 1977, p.259). Failure to consider this factor
contributed to failure of malaria eradication campaigns in the 1950s
and 1960s (Bruce-Chwatt, 1968 p.272). The movement of infected
people from areas where malaria was still endemic to area where the

disease had been eradicated led to resurgence of the disease.

However, population movement can precipitate or increase malaria
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transmission in other ways as well. As people move, they can
increase their risk for acquiring the disease through the ways in
which they change the environment and through the technology they
introduce, for example, through deforestation and irrigation
systems (Service, 1991, p. 165). Such activities can create more
favourable habitats for Anopheline mosquitoes, at the same time,
workers may have increased exposure to the vector. Furthermore,
people can inadvertently transport infectious mosquitoes to malaria
- free areas, reintroducing disease. Population movement is also
increasingly implicated in the spread of drug resistance in malaria

(Rajagopalan, et al., 1986, pp. 879 - 886).

The unprecedented increase in mobility in the last few decades has
led to greater concern ebout the relationship betwzen mobility and
malaria. There are a number of reasons for increased mobility. First,
sophisticated forms of transport now permit the swift movement of
people over huge distances. Air travel has increased by almost 7%
ayear in the last 20 years and is predicted to increase by 5% ayear

for next 20 years (WHO, The World Health Report, 1996). Second,
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in the developing world a rapidly increasing population is putting
pressure on scarce resources leading to major population
redistribution. This particularly involves the movement from rural
to urban area. Third, natural disasters such as droughts and floods
have created approximately 25 million environmental refugees
(Ramlogan, 1996, p.81). Finally, conflict, of ten a result of population
pressures and environmental degradation displaces vast numbers of

people.

The decision-making process leading to population movement can
best be understood in the light of "push and pull” forces (Kosinski
and Prothero, 1975, pn.1-38). When their needs can no longer be met
in a particular environment, people move elsewhere. The "Push
factor” could be environmental degradation, population pressure on
land, droughts, famines, conflict and loss or lack of employment.
When people are satisfied with their situation but believe that a
move elsewhere will provide new and attractive opportunities a “pull
factor” is involved. This pull factor could be better political,

economic or social opportunities or improved living conditions. Push

30



and pull factors can operate simultaneously for example, people can
be pushed by environmental deterioration and scarce resources and

pulled by economic apportunities of fered by development projects.

Population movement can be differentiated by their temporal and
spatial dimensions. Temporal dimensions include circulation and
migration. Circulation encompasses a variety of movement usually
short - term and cyclical and involving no longstanding change of
residence. Migration involves a permanent change of residence
(Gould and Prothero in Kosinski and Prothero, 1975, pp. 39 - 49),
Circulation can be subdivided into daily, periodic, seasonal and long
term (Prothero, 1977, p. 264). Daily circulation involves leaving a
place of residence for up to 24 hours. Periodic circulation may vary
from 1 night to 1 year, although it is usually shorter than seasonal
circulation. Seasonal circulation is a type of periodic circulation in
which the period is defined by marked seasonality in the physical or
economic environment. This type of circulation involves persons or
groups who are absent from their permanent homes during a season

or seasons of the year. Long-term circulation, defined as absence
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from home for longer than a year, affects groups such as wage
labourers and traders, who maintain close social and economic ties

with their home area and intend to return.

In terms of spatial dimensions, the movements to and from
malarious areas are of epidemiologic importance. People who move
can be categorized as either active transmitters or passive
acquirers (Ibid, p. 264). Active transmitters harbor the parasite
and transmit the disease when they move to areas of low or sporadic
fransmission. Passive acquirers are exposed to the disease through

movement from one environment to another they may have low-level
immunity or may be nonimmune, which increase their risk for

disease.

In developing countries, humen activities involving population
movement include urbanization, colonization, labor related to
agriculture, mining and conflict. In industrialized countries, the
impact of population movements on malaria risk is mainly related to

intercontinental travel.
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In some regions, malaria risk may increase as a result of a
combination of different forms of mobility as well as other factors
unrelated to population movements. For example in the African
highlands many of the issues described below act concurrently
(Lindsay and Martens, 1998, p.34). The categorization of the
various activities encapsulated in table 1 simplifies a complex issue
but is usefu! for indicating major processes related fo mobility and

malaria risk.

TABLE 1 Typology of mobility in tropical Africa, with examples of associated
activities and health hazards

Time
Space Circulation Migration
Daily Periodic Seasonal Long-term  Regular  TIrregular
Cultivating
Rural-Rurl Collecting Hunting Pastoralism  Labouring Gathering Planned
(Frewood, water) (1) ({3 (1) (3) (1) (3) se Hlement
(1) (1) (4)
Rural-Urban  Commuting Pilgrimage  Labouring Labouring Drought victims Labouring
0 H@E@ O WRQEG®  OEE® @
Urban-Rural - Cultivating Trading Labouring Trading Refugees Retirement
o @ &) (203) ) 1
Intra-urbon Official/ Change of
Urban-Urban commuting Pilgrimage  Trading Cotmercial Refugees residence
®) @@ @ E";‘"Sf‘”‘ (4) @
4

Source: Prothera, Int. Journal of Epidemiology, Vol.6, No. 3, 1877, p.265
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2.3.1

Urbanization
According to the 1996 revision of the United Nation's World

urbanization prospects the world's urban population is growing
at four times the rate of the rural population (United Nations,

1997). Urban pull is prevalent throughout the developing

world, with rural 1o urban migration taking place faster than
ever before (Knudsen and Sooff, 1992, p.1). Sub-Saharan
Africa is the most rapidly urbanizing region in the world
(World Bank, 1996). When accompanied by adequate housing
and sanitation, urbanization can lead to a decrease in malaria
through reductions in human-vector contact and vector
breeding sites. However in developing countries, rapid
unregulated urbanization often leads to an increase in or
resumption of malaria transmission because of poor housing
and sanitation, lack of proper drainage of surface water and
use of unprotected water reservoirs that increase human -

vector contact and vector breeding.
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Although water pollution in urban areas usually leads to
decreases in vector population, some vectors such as An.
arabiensis in the forest belt of West Africa may

adapt to breeding in no'luted waters (Molineaux in

Wernsdorfer and McGregor, 1988, pp. 913 - 98).

2.3.2 Colonization of New Territory

Through the interaction of a number of factors, the
colonization of unpopulatec or sparsely populated areas may
be accompanied by an increase in malaria. Settlers who have
low-level immunity or are nonimmune, may migrate into a
disease - endemic area, sprecding the disease. Initially,
housing tends to be basic, leading to close human-vector
contact. Moreover housing is often near rivers or lakes to
facilitate water collection increasing the exposure of
humans to mosquitoes. Activities 1o develon an area, such as
deforestation and irrigation can increase the number of
vector breeding sites, confributing to an increase in malaria.

Colonization may be accompanied by major building projects,
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such as dams, canais, highways, or mining activities which

can furthar enhance maleria transmission,

2.3.3 Agricultural Labour

- Swaziland provides an example of how agricultural labor has

~ changed the spread of malaria. Inthe 1950s, control measu.re.#

| - (DDT Spraying) were succaséfullf im'plémenfe.d.in the lowveld
| so that agricultural development could take place, and by 1959,
malar'id had been all but eradicated from ISwaziIa_nd (Pa?:kard,
1986, pp. 861 - 7). However, agricultural develo.pmenfs in ‘rhé,
1950s involving an irrigation project for the cultivation of
sﬁgar cane created conditions favourable for malaria. Vector
density increased, along with a high frequency of feeding on
humans, as no demestic or. wild animals were mlﬂoun'd I’rhé

project area to serve as alternative hosts.

This resurgence of malaria was catalyzed by the
reintroduction of parasite carriers in the form of migrant

workers from disease - endemic areas of Mozambique, who
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were involved in migration or long-term circulation to work on
the sugar estates in the 1960s and early 1970s (Ibid pp. 861 -
7)

2.3.4 Refugees

The number of officially recognised refugees has steadily
increased, from approximately 5 million in 1980 to over 20
million in late 1994 (US Commission on Refugees, 1994). In
addition an estimated 25 million people have fled their homes
but remain internally displaced in their countries of origin
(Toole and Waldman, 1997, pp. 283 - 312). The displacement of
large numbers of people and their circulation can favour
malaria fransmission. If refugees are nonimmune they could
fravel through or to malarious regions and acquire fthe
infection, and if they are infectious they could disseminate

the disease to other areas.

Malaria is one of the most commonly reported causes of death

among refugees and has caused high rates of both illness and

37



death among .refugees and displaced bérsons in dise'a.se—"
~ endemic countries, such as Sudan, Somallia, Burandi, Rwanda.

and the Democratic Republic of Congo (Centers for Disease
| Control and Prevention, Famine Affected Refuéées. and

Displaced Pbpula’rion, MMWR, 1992 p.13). .In recent outbreak
| c;mong Burundian refugees at refugee camp in north -
western Tanzania, deaths from malaria and anemia in children
under B years of age have increased 10-fold since the
- outbreak, reflecting the lack of immunity in this age group
| (Crowe, 1997, pp. 350 - 41). In the Sahel region of Africa,
where civil wars and conflicts have occurred for many detadas
and large numbers of displaced peoplalivé in resettlement or
| r;equee camps often located in lowland disease-endemic areas

epidemics are common (Bennett, 1991),

 As a result of 15 years of continuous war, which displaced
hundreds of thousands of people, Luanda, the capital of
Angola, underwent an unprecedented populationincrease in the

1980s. This population movement resulted in a shift in malaria
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endemicity in Luanda from hypoendemic T;) mesoendemic ‘leve.l
within B years (Kanji and Harpham, 1992, pp. 349 - 63). As a
.. céuse of child deaths, malaria moved from sixth to first place.
- Increasing parasite resistance to chlor'oquine also became a
" major problem. This situation arose because of the enormoué
influx of displaced people of low socioeconomic status into an
environment with stagnant water reservoirs. The population
movements that increased malaria transmission inLuandawere
long-term circulation and migration from stable rural area to

an unstable urban area.

Besides movements of large numbers of people, wars and civil
unrest tend to favor malaria.‘rmnsmission. The disruptive
effect of waﬁ on agriculture and water management can
incredase vector breeding sites, the destruction of housing can
increase human-vector contact, The reduction in the number
of cattle can prompt zoophilic vectors to becomé
anthropophilic if their usual food supply is disrupted (Onori

and Grab, 1980, p.93), and control measures can be seriously
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. _diminished if healthcare facilities are Peduced or unavailablé;

2.35 Intercontinental Travel

Although the incidence of intercontinental transfers of
malaria is low, they account for most malaria transmission in
industrialized countries. These cases occur through the -
~introduction of an infective vector intoa nonendemic -disease

.' " area as in so-called airport malaria qr_fhrough the movement - -
of a parasitemic person to a nonendemic-disease area as in

imported malaria.

2.3,6  Airport Malaria

Airport malaria is defined as malaria acquired through the bite
~ of aninfected local or imported tropical mosquito by pef'sbns'
whose geographic history exciudes exposure to this vector in
its natural habitat (Tsaacson, 1985, p. 740). The vector is
usually introduced info a non-endemic disease country oh an
m*rerna’riond flight. For example, random searches of alif*plahes'

at Gatwick Airport (London) found that 12 of 67 aiﬁplanes
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from tropical countries contained mosquitoes (Curtis and
White, 1984, pp. 101 - 14). After a mosquito leaves the
aircraft it may survive long enough to take a blood meal and
transmit the disease, usually in the vicinity of an airport. In
tfemperate climates, ftemperature and humidity can be
favourable in the summer for the mosquito not only to survive
but alse to move around and lay eggs. With the enormous and
continuing increase in air traffic cases of airport malaria may

increase. A few such cases are described below.

In the hot summer of 1994 six cases of airport malaria were
identified in and around Roissy - Charles-de-Gaulle Airport
(Giacomini et al, 1995, pp. 335 - 51). Four of the patients were
airport workers, and the others lived in Villeparisis,
approximately 7.5km away. Anopheline mosquitoes were
thought fo have traveled in the cars of airport workers who

lived next door to two of the patients.

Similarly in 1989, two cases of P. falciparum malaria were
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~ identified in Italy in two persons who lived in Geneva (Maj.or'i
et al 1990, pp.439-40). Another five cases of airport malaria
| were reported in Geneva in the summer of 1989 (Bouvier_e’r al,
1990, pp.1217-22). High minimum temperatures were thought
to have allowed the survival of irfected ariophe‘l.in.esm

introduced by aircraft.

In Britain two cases of P. falciparum malafia were obsérvéd in
persons living 10km and 15km fr-om. Gatwick Airport (Whitfield
et al, 1984, p. 1607). Hot, humid weather in Britain may have
facilitated the survival of an imported mosquitoe. Both
infections were acquired during the prolonged hot summer of

1983.

2.3.7. Imported Malaria

The world over, many countries are répor‘fing inc'r"eas’ing.
number of cases of imported malaria because of the greater
increase  in  long-distance travel in recent decades..
. Documented cases imporTed from Africa to the United
Kingdorm rose from 803 in 1987 to 1,165 in 1993 and the ratio
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of all imported cases of falciparum .’ro'viv‘ux malaria rose flr'c.:m‘
0.76 in 1984 o 1.52 in 1993 (Bradley et al, 1994 pp.169 - 71)
Recently a woman in Italy was infected with malaria through
a bite from alocal species, An. Iubmnchiae.(Baldari etal. 1998,
pp. 1246-7). This species was a common malarid vector in Ttaly
until the country was declared malaria free in 1970. Local
breeding sites including isolated pools in dried-up irrigaﬁon'-
channels, were identified, and the mosquite responsible_ is
thought to have acquired the parasite after biting a
barasitemic girl who had acquired malaria in India. Airport
maiaria was ruled out because of the distance from T.he_».
nearest airport. This may be the first case of rrlxallalr*iul
introduced to Europe in 20 years and demoﬁsfm’res the haizar"d.'
of population movement (the parasite had been infroduced
from India) combined with human activities (providing vecTor'll

breeding sites).

In The United States, recent outbreaks of presumed local

mosquito - borne transmission have been reported in
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California, with migration from a disease-endemic area
| (Zucker, 1996, p.39 - 43). The people invollved were migrant
workers “Fr_"om .malar'ia - endemic areas. An outbreak in 1986
involved 28 cases (26 in Mexican migrant workers) of P. vivax
during a 3 - month period (Maldonado et al., 1990, pp. 3- ).
The epidemic curve indicated secondlﬁry spread, whicH

~ confirmed local mosquito - borne fransmission.

In | the early 1990s, outbreaks were identified in
heighbor-hoods of Houston with many immigrants from
countries with malariatransmission. These outbreaks occurred
when the weather was hot and humid and thus conducive to
the completion of the éporogonic cycle'and the survival of
female dnophelines (Zucker, 1996, pp. 39 - 43). Given Tha’_r
climate change could lead to more favourable conditions for
vector survival in Europe and fhe_UnffadSTaTes (Mar'Ten.s. et
al, 1999, pp. 89 - 107), the increase in incidence in both airport
and imported malaria is cause for concern. If femperatures

increase, uninfected introduced or local mosquitces could
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survive long enough after taking a blood meal from a
parasitemic person for the completion of the sporogonic cycle

~of the parasite, thus enabling transmissicn.

2.3.8 Infrastructure Projects

- The health impact of other activities suclh as deforestation,
dcms and irrigation schemes can all trigger ou’rb.r'eakls 01“_
malaria by creating new habitats for mosquito breeding and by

~increasing the contact between the non-immune populationand
~ malarial parasites. Health impact assessments incorporated
with appropriate risk management measures in These-secfor*s:

can identify opportunities to reduce malaria,

The critical link between the environment and health has béen
addressed in two World Bank projects. In Ghana, where
malaria is still the humber one infectious disease, World Bank
has set up a pilot study within its Urban Environmental
Sanitation Project. This study aims to produce ex'ample.s.ofm

inter-sectoral collaborations including guidelines to identify,
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evaluate and priotise health problems - including malaria -
outside the health sector and based on "burden of disease”

assessments (WHO, Promise for Progress, March 2000, p.61).

In another project in Senegal, efforts to incorpdrate
health objectives within the Long-Term Water Sector
project has helped identify malaria as a key issue. A7 The._
~ moment, in the capital Dakar, market gardening practices
which use water in abundance can favour malaria moe;qUEfo
| br'.eeding all year round. Efforts are being stepped up to
~ensure that better irrigation methods using the “drip

- irrigation” model will reduce mosquito breeding (Ibid).
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Toble 2: RISK OF MALARTA TRANSMISSION IN INFRASTRUCTURE

PROJECTS
PROJECT TYPE RISK OF INCREASING RISK OF MALARIA
MOSQUITO BREEDING SITES TRANSMISSION
Roads B | High ' High
Logging - . High | High
Urbanisation E Initially high, then low Initially high, then low
Irrigation (rice/sugar) High High to Low
Irrigation (Canals) o Low to High _ | Low to High
Energy (dams, pipelines) ' High ' High
Water supply Moderate ' Low fo moderate

Squres: WHQ, Promise for Progress, March 2000, p.62

2.4 MALARTA MANAGEMENT
There are three level of malaria mancigemc;n’r as set forth in
Table 3. Of these malaria eradication held great promise and has
benefitted a billion people. This vast effort seeks to apply Thé
knowledge of malaria gained primarily in the last 78 years fo achieve
global control of a mosquito-borne disease which has limited human
productivity and economic development for centuries. Malaria

eradication extends many lives to the reproductive ages thus adding

+ to population increases, to its productivity and to that of the land.

Three things led Yo the concept of malaria eradication. One
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was the demonstration of its feasibility over large areas by
the campaigns in Italy, the United States and Venezuela in fhe'
late 1940s. A second was the development of insecticidal
rasis’ranée of the mdlaria mosquitoes, over a period of yle,ars'
of low-intensity control. An intensive and extensive anti-
‘mosquito effort holds the promise of malaria eradication
‘before resistance becomes widespread in a pcxr"ricular'-
malarious area. The third was the cbmpdrm‘ive costs of an
apparently endless annual control effort to hold down the
humber of malaria cases and the high annual cost of a malaria
eradication campaign limited to eight years. Of these, the
resistance issue was paramount. The effectiveness of the
o}"ganic insecticides against anophelines must be u’rilised.
‘before these species acquire resistance by exposure during - -
annual control efforts of a parfitil nature (Chanlett, 197§, bp.

362 -364).
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Table 3: A comparison of three levels of malaria management: Malaria Control,

Malaria Eradication, and Species Eradication

Comparative points

Malaria control

Malaria eradication

Anopheline
species eradication

Objective

Time span

Area of control

Costs

Vector

Imported

Surveillance required

Held down incidence
to 10 cases/10,000
people

Continuous

Selective in accord
with disease incidence

Constantly recur

Continues to be
present

Of no importance

Of disease incidence
only and to keep it

manageable

Eliminate the reservoir
of infective cases in

man

3-5 years for attack
Phase, and 3 years for
Consolidation phase; then
Maintenance phase for
Indefinite period

Complete coverage of all

malarious areas

High; definable for
period of campaign

“"Man-mesquito contact

is greatly reduced but
may return to original
levels after insecticide
pressure and reservoir of
infection is gone without
risk of renewed malaria

transmission”

Must be controlled, as
vector and susceptible
present.

Of human case
recurrence, and ability

ta control immediately

——

Eliminate the species dowg
to the last female

Determined by
geographical spread and
intensity of effort

Complete coverage
wherever vector appeors

Very high: not definable,
as determined by vector

behavior

Eliminated

Of no impertance as
there is no vector

Of reintroduction of the
vector, and ability te

control immediately

Chanlett, 1979, p.363
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Table 4‘recor'ds the dccomplishmenfs of antimalaria work in
the world conducted from 1960 to 1975 led by the Wor'ld.
Health Organsiation through fechnical advice and fraining
mannéd by naticnals, and funded by the home countries. Inthe
facé of enormous difficulties of budgeting, Iogis’rics,l
procurement, supervision, and above all increasing mosquito
resistance to a lengthening _IisTl quu insecticides, it IS a
tremendous achievement to double the number of protected
people from 0.8 billion o 1.6 billion in 15 years. Two areas left
outside that effort were about one-quarter billion in Africa
and about 50 million in Indonesia. It was argued then that the
strategies and tactics used were hoT adaptable to their
situations, | |
The risk in malaria eradication is the reintroduction of a
sufficient number of infected persons among immigrants,
transients or repatriates from malarious areas and possibly by
isolated long-term relapses, to reestablish transmission. The.
consequences, are great as the population is largely wiThouTl
dny aéquirad immunity and an active anopheline population isl'l

present to fransmit the parasite. The reaii’ry of reintroducing
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malaria has already been discussed in section 2.3.7 above.l
There must therefore be prompt and zealous attention to
maintain eradication. The issue is one of administration and
management. The difficulty of c.reaﬂng and maintaining such
organisaticns, the continued increase of insect resistance to
a widening spectrum of insecticides, the very much greater
cost of alternative insecticides, the éx‘rramely difficulf
training and logistical needs in some countries as in W'es’;
| Africa, cbove all non-challant aftitude of international

community has slowed malaria eradication to a near halt.
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2.5

Table 4: The number of people protected from malaria by malaria

eradication, malaria control, and chemical prophylaxsis from 1960

to 1975 by activities spearheaded by WHO

People in millions

1960 1965 1970 1975
Areas protected by:
Malaria eradication 298 535 727 824
Malaria surveillance 55 370 298 437
Extensive malaria
Control or chemical
prophylaxsis 526 265 352 411
Total under control:
Activities 879 1,170 1.377 1,672
No special anti-malaria
measures in use 457 405 437 343
Grand total 1,336 1,578 1,814 2,015

Source:  Chanlett, 1979,p.364

GLOBAL MALARIA INITIATIVES

Over the last two decades we have learnt the hard way that

malaria is an ever-moving target. The parasite which causes

malaria adapts to survive and we must always be one step

ahead if our goal is to reduce disease suffering and death. The

race is on to find new cost-effective tools which can be used,
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not onlly to treat malarid, but to improve its diagnosis.

The need for malaria preven.Tion and the spiralling rate of
resistance to first-line antimalarial medicines could 'be.
reduced by an effective vaccine. But the challenges of vaccine
developmén’r. dre formidable. Control requires new drugs but
the industry has little incentive to invest in research and

development for new affordable drugs.

If something is not done soon, then Africa or indeed the World'
could be faced with a real emergency in the not-foo-distant
future, where malaria would become untreatable because of
lack of drugs. This problem Aas now been recognised by both
public sector agencies and industry together with the critical
need to settle on some ambitious, yet realistic goals. This has
led to the establishments of several global malaria initiatives

which are discussed briefly in this section.
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2.5.1 Roll Back Malaria (RBM)

The RBM initiative was announced by WHO in May, 1998, Tt is
a global strategy o improve health systems with the goal of
.CII 50% reduction in malaria deaths by 2010. This will be
achieved by increasing speedy access for people to effective
_ treatment and means of protection from mosquite bites!
enabling national authorities and non«governme.n‘ral
| ;ﬁrganisations to combat malaria by intensifying efforts to
developing new products for the prevention and treatment of

malaria.

282 Malaria Vaccine Iniative (MVI)

The MVI was created through a grant of the Bill and Melinda
Gates Foundation to PATH (Program for Approbriafe
B Technology in Health). The objective of the MVI will be to
significantly accelerate the clinical development of promising
malaria vaccine candidates. The MVI is expected to lead to
field Tfials of one or more vaccine candidaTes, coordfncn‘.ell its

effort s with malaria vaccine programs at wvarious
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organizations and agencies, and identify gaps in current
research efforts and apply resources to advance p'rorr'\ising

malaria vaccine candidates.

New discoveries have led to mdny different approaches to a
malaria vaccine, with many of the possibilities already
undergoing human trials. However scientists estimate that it
will take 7-15 years before an effective malaria vaccine is

ready.

Vaccines taking advantage of DNA research may provide one
of the best hopes. One possibility is being developed by the
.US Naval Medicdl Research IhSTiTuTe, ’fhe us Age‘nC).f for
International Development and partners in Ghana, Ausfrdliai
France and the US private sector. "Our work in r*elaﬂonéhip to
- WHO objectives is focused on producing multi-gene DNA
vaccines designed to r'edche morbidity and mortality of
malaria in young children in sub-Sgharan Africa,” says Dr";

Stephen Hoffman, of the Naval Medical Research Institute.
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The major project is entitled MuStDO 15.1 (multi-Stage DNA

vaccine operation), which is a 15-gene malaria DNA vaccine.

Researchers hope to initiate clinical trials of this new vaccine
within 18 months. Dr. Hoffman has just published the first
proof of the principle that DNA vaccines are immunogenic in

normal, healthy humans.,

Aﬁo‘ther' promising vaccine candidate has begun field trials in
The Gambia. This new racdmbin.an’r protein vaccine, RTS,S,
developed by SmithKline Biologicals, would prevent the malaria
parasite infectious stage from entering or developing within
liver cells of human beings. Such vaccines would prevent the
.se\}ere and life-Thf‘eaTening cohséqﬁéh'c.és of malaria in non-

immune individuals.

Another approach is fo develop a vaccine that prevents
transmission of the malaria parasite from one infected person

to another person. This type of vaccine would block the
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development of the parasite in the mosquito, thus prayen-’r'ing_
the parasite from infecting someone else. This transmission
blocking vaccine is under development by scientists at the US |

'NIH, in collaboration with WHO/TDR. The NIH has recently

. initiated a major Malaria Vaccine Development Programme

aimed at ensuring the production of clinical grade materials

for use in clinical trials.

A different asexual blood stage vaccinelfype is based an a
cocktail of antigens. One such synthetic peptide vaccine, SPf

66, developed by Manuel Pattaroyo working at the Instituto

. de Inmunologia in Bogota, Colombia, has been tested in field

trials in South America, Africa and Southeast Asia. It has
only been partially effective to date. Dr. Pattaroyo is usfngl-

sophisticated biochemical methods to improve its potency.

The leading scientific journal Nature published a research
from Kenya, Thailand and Malawi which shows that pregnant

women living in malarious areas develop a unique immunity
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which protects them from malarial infection. Professor
Bernard Brabin of the Liverp66| School of Tr'épical medicli.ne,,fl
who is a co-author of the papér', and has worked for 20 yeﬁr's
on the subject of malaria in pregnancy says that it is the most
exciting scientific developmehT in this field for decades and
“could open the way for developing a vaccine ta pr-of;a-cf'

pregnant women from malaria.

2.5.3' Medicines for Malaria Venture (MMV)

WHO's new MMV is a joint public-private sector initiative
which aims to develop antimalarial drugs and drug combinations

for distribution in poor countries.

MMV's mission S’ra’remen‘r‘ is, “through public/pr'ixlfa're_ |
~ partnership to foster and finance the discovery Iand
developm'en’r of new, affordable antimalarial mediéines to
reguiatory approval at a rate of one new. registered product
every five years and to facilitate their commercialisation”

(WHO, Promise for Progress, March 2000, p.65).
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MMV isan independen’r founddfion,.alfhough still closely Ii__nl.<ed'
to WHO. It has received funding pr'omi‘ses of over US$ 8
rﬁillion and has selected its first three drug projects from
over 101 applications. It is a successful example of harnessing
greater public and privaTé sector collaboration to produce new

antimalarial products for developing countries.

MMV 's major donors and sponsors include: RBM, WHO/I’"I'DR,
IFPMA, Global Forum for Heal‘rh Reséahch, World Bﬁn.k,

Rockefeller Foundation, Netherlands Minister | for“ H
Development Cooperation, Swiss Agency for Development and

Cooperation and DFID (Ibid, p.66).

2,5.4 Multilateral Initiative on Malaria (MIM)

The MIM is an alliance of organisa’ribns and individuals
concerned with malaria. It aims to maximise the impac’r. of
scientific research against malaria in Africa by facilitating
global collabor*aﬂlon and coordination.

"A number of scientists are trying to make the mosquito
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resistant to the paméi fe" says Fotis Kafat@s, Dir‘ec‘ror'IGeh.eEal'
of the European Molecular Biology Laboratories in Heidelbelr'g,.-
Germany. “"Using the mosT. sophisticated techniques in
molecular genetics we are discovering an array of novel
possibilities (WHO, Press Releas_;e WHO/77, 30 October
1998, p4). o :

255 P.falciparum Genome Squencing Consortium

The P.falciparum Genome Squencing Consortium is a
collaboration among 3 squencing centres. The Sanger centre
(U.K), The Institute for Genomics Research/Naval Medical

Research Institute (U.5.A.) and Stanford University (U.S.A.).

2.5.6 Malarone Donation Program (MDP)'

Giaxo Wellcome annouhced the iniTiaTiQn of a conTr.olIIed
donation program for Malarcne a highly effec’rive. new
antimalarial, in partnership with the Task Force for Child
Survival and Development. The purpose of the Malarone

Donation Program (MDP) is to help combat the problem of
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drug resistant malaria in endemic countries where cost often

limits access to new medicines.

2,5,7. African Initiative on Malaria (AIM)

In the past decade African leaders have called for concer_‘réd

" dé:ﬁon' to address the impact of malaria on their péople; In
June, 1997 African Heads of State and governments under
.The auspices of the OAU, signed the Harare Declaration on
Malaria. This was followed by the African Initiative on Malaria
(AIM), which was endorsed by the African Region of the WHO
in 1998, |

In April 2000 a summit of African Presidents and Heads of
State was held in Abuja, Nigeria to commit to the goals of Roll
Back Malaria, there by demonstrating the political leadership
Eequired to move RBM forward. (WHO, Pr-éss Release April 25'f
" 2000, P.1). The summit partners were Federal Republic of
Nigeria, African Heads of State, Heads of 10 international and

bilateral agencies, United Nations agencies particularly WHQ,
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UNICEF, UNDP, and the World Bank and Development and
Health Ministers of the Organisation for Economic

Cooperation and Development (OECD).

2.5.8 Malaria Foundation International (MFI)

The MFL is a global networking against Malaria. Its missionis
to facilitate the development and implementation of solution

to the health, economic and social problems caused by malaria.
' THE ROLL BACK MALARIA

The Roll Back Malaria (RBM) is the current global partnership
working to halve the burden of malaria by 2010. The
programme was launched in July, 1998, but the formal UN
basis for the Global Partnership was formally es’rablished
between UNDP, UNICEF, WHO and the World Bank in New
York on October 31 1998. |

The partnership already included representation of en_dlemic_

countries and was quickly expanded to include bilateral
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gover‘.rimenf agencies, The private éec’ror and NGOs. The birth
of this culminated in the 1st Global Partnership Meeting to
Roll Back Malaria hosted by WHO Geneva 6n 8-9th December,:
1998. The work of Roll Back Malaria builds on pr‘eviousl.
| experience and existing malaria controf efforts in 15 Affican
states, .11 Middle and Near East countries, seven Far Eastern
countries and some nine American States. It has grown in;
response to governﬁent concerns 'in mo.'re Thdn 30 countries
dnd poor'ésT communities. (WHO, March 2000, p.7). The
challenges are enormous but so are the rewards; saving |ives,'_
reducing poverty, boosting school attendance, and making life
better for millions of people living in poor countries espelciallyl
in Africa. |
The movement depends on up-to-date technical systems and
g exper‘rfse for surveillancle, for controlling mosquitoes, for
using effective medicines, for iﬁTenged management of
childhoold illnesses (IMCI) and forl encouraging .fhe,
development of new diagnostic treatment and preventive

measures.
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2.6.1

Maximum emphasis is given to results and fo ensuring that

" malaria suffering and death are reduced. This 'r*equir'es:_

concerted and coordinated action by a broad range of private
and public sector organizations at all levels of society. RBM
help cdun’rr‘ies o develop suth actions where they are needed
and across a range of sectors (education, agriculture and
environhent).

People, especially children and pregnant women, are at the,
centre of RBM progr*amrﬁe.. The programme aims to sec;.lr'.e a |
30 - fold expansion in the pr‘obor’rion of people who can ge‘t;
effective treatment, ideally within two hours travel of the

onset of symptoms, and in those who use treated bednets.

RBM's Six Elements of Action

RBM 's six critical elements work together to help break the
cycle qf malari_a transmission, cure inf_ec?ed persons and
support developmeﬁ’r. The elements are:

i, Evidence - based decisions, using surveillance,

appropriate response and building community awareness.
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ii.  Rapid diagnosis and ’rr*eaTm'énT, supporting home cl:ar‘e,,"
 direct access to effective medicines and wide
availability of health services.
~ iii  Multiple prevention using insecticide-treated nets,
| environmental management to control mosquifoes and
making pregnancy safer. |
iv. Focused research to develop new medicines, vaccines
| - and safe insecticides.
v.  Well-coordinated action for strengthening exisfing
| health services, policies and providing technical support.l

vi.  Harmonised action to build a dynamic global movement,

2.6.2 RBM’'s Objectives

Roll Back Malaria (RBM) is as an opportunity not only finally |

to beat a devastating disease, but also to develop endemic
countries health systems and build new means of tackling
global heaith conc:er'ns. Thus the goals of RBM will include
(WHO, Fact Sheet No 203 October 1998, p.1) '

¢ Support to endemic countries in developing their
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national health systems as a major strategy for
controlling malaria; -
e Efforts to develop the broader health sector (i.g. all
- providers of health care to the community - the pUinc_._-
sector health sysfeh, civil society and nonh -
governmental organisaﬁons, private health providersl
[including drug vendors and traditional healers] and
bfhers) |
¢  Encouraging the needed human and financial
a | investments, national and international, for health

system development.

RBM s implementation at country level will provide an indicator
- of the effectiveness of these health systems,

wh;;le the programme will also serve as a model fon;' .WHO' in
developing both other global health and develbpmem‘ }
initiatives and new methods of con“rr-olling‘infecfious disaases-'

(Ibid, p.2).
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2.6.3 RBM: 4 New Approach to Malaria Control

WHO has established a functioning partnership with a range
of organisations at global, regional and country levels, aimed at
developing a sustained capacity to address malaria (and other
priority health problems). WHO's partners in RBM includes
malaria endemic countries, other UN organisations (on 30
October 1998, the United Nations Development Programme
(UNDP), UNICEF, the World Bank and the World Health
Organisation announced that the four agencies were launching
RBM jointly and that they would cooperate inall aspects of its
activities), bilateral development agencies, development banks,

hon-governmental organisations and the private sector (Ibid).

2.6.4 RBM's First Focus: Africa
The Roll Back Malaria campaign will focus first on Africa
(Ibid, p.4). It /s aimed at:
upgrading health delivery systems at both the local and
national levels in malarious countries;

intensifying use of bedneting (nets coated with insecticide) to
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2,7

- prevent night-time bifing by malaria-carrying mosqui‘roe’s;‘

mapping of malaria regions and of medical facilities to better

direct health resources;

developing new drugs for victims already infected with malaria;

cdofdinaﬂng the development and testing of new malaria drugs

and vaccines;

developing methods to address malaria in emergencies, (e.g.

refugee and post-war situations).

WHO's ROLE IN THE ROLL BACK MALARIA PROGRAMME

WHO s rale in the global partnership for combating malaria

 will be to (Ibid):

Provide strategic direction and catalyze actions;
Provide an RBM secretariat of approximately eight
to 10 people in Geneva headquarters;

Work to build and sustain country and globai
partnerships; | L
Arrange the provision of technical endorsement,

directly or through approved resource networks, for
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both a collective strategy and for indiifidua'
partners actions: |
. Ensure that all aspects of progress of RBM are

monitored:

~+ Provide global accountability for RBM;

+  Broker technical .assis’rance and finance on behalf of

those who need it;

» Undertake responsible advocacy for the RBM approach

2.7.1

to reducing malaria - related suffering.

WHO's Financial and Technical Support for RBM
WHO, through the Roll Back Malaria project, offeré limited
technical and financial resources to help countries conduct
productive consensus building and inception pr'ocels's'.es; ana
seed-corn funding for action to Roll Back Malaria. It also
offers technical support with specific actions that are critical

to the success of efforts to roll back malaria as pdr’r of the

~ wider effort to build capacity for RBM action. This is besf

provided when a country level partnership exists and partners
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are abIeITo dgree on the most appropriate inputs required of
different partner agencies. Hence it is desirable that all
partners under the leadership of the national authorities - are
fully involved in the inception process to the best of.Their
ability. They should do their best to work together in
Eesponse both to health sector development issues - including |
the roll back malaria effort and acute worsening of the
malaria situation difficulties associated with epidemics,
pdpula‘h’oh movements, iﬁs‘rabilf?y and con‘flic’r and/or clirﬁate
variation (WHOQ, RBM Action at Country Level, August 13,
1999, p.13). '

It is estimated that it will cost US $2 billion to implement
World Health Organisation's Roll Back Malaria (RBM) project |

over the next 10 years (WHO, Press Release; 6 July, 1999, p.1)

THREATS TO MALARIA CONTROL

The African Region has the largest number of people exﬁosed
To stable malaria transmission and the greatest burden of

malaria morbidity and mortality in the world (Snow et al,
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‘WHO, 1999, 77 (9), pp. 624 - 40). .. .

The problems associated with malaria control in Africa can be
expected to increase the rates of severe illness and death
substantially. This may already have dccur'_r‘e.d in. saveml_
African countries. These problems can also be ekpéc’red to
contribute to epidemics and to the expansion of the disease
into previously malaria-free areas (Malakooti et al. Cited in

WHO, 2000, 78 (12), p. 1378).

The problems of malaria control in Africa is exocer'bla’red by
general poor access to health care, chronic underfunding of
public health services, and deficient training of héalTH
wo.r'ker's, who are inadequately motivated, equiﬁped 6nd
. supported (Van Lerberghe et dl., cited in WHQ, 2000, 78 (12),
p. 1378). Other problems associated wifh malaria contrel in

Africa are briefly discussed below.
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2.8.1

Drug Resistance

The development of resistance to drugs poses one of the,

greatest threats to malaria control. In Africa, the efficacy of

readily affordable antimalarial drugs is declining rapidly whilé,

highly efficacious drugs tend to be too expensive.

Since the emergence of chloroguine - resistant falciparum
malaria in the United Republic of Tanzania (Kihamia et al.,
cited in WHO, 1999, 77 (9), p.740) there has been an upward

trend in the frequency and degree of the resistance (Fbwler

et al., cited in WHO, 1999, 77(9), p.740). Nevertheless,

chloroguine remains the official first-line antimalarial drug in
the United Republic of Tanzania, while neighbouring Malawi
and Kénya ha\?e already replaced chloroquine with sulfadoxiné
pyrinethanine as first-line treatment for non severe malhria in

young children (Bloland et al., cited in WHO, 1999, 77 (9),

p.740).

Antimalarial drug resistance has previously been assessed
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mainly by deferrﬁfning parasite clearance in asymb’rorna’ric
children (WHO Technical Reﬁor’r Series, No 529, 1973 cited
in WHO, 1999, 77 (9), p. 740). However, resistance rates
based on parasite clearance only are inadequate for making
decisioné about drug efficacy; evidence of a .lack of clinical
response is also heeded. A 14-day protocol which takes into
account both symptomatic resolution and parasite cleqmnce;
has therefore been proposed by WHO (Premji et al., WHO,
1999, 77(S), p. 740). |

2.8.2 Untargeted Interventions

Malar'ia.’rransmission is strongly associated with Iocaﬂon.l This
association has two main features. First, the disease is‘
focused around specific mosquito breeding sites and can
normally be transmitted only within certain distances; in
Africa these are typically between a few hundred metres r..lnd:
a kifometre and rarely exceed 2-3 kilometres. Second, there

is a marked clustering of persons with malaria parasites and - -
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clinical symptoms at particular sites, usually households.
(Carter et.al. WHQ, 2000, 78(12), p.1401).

Inlocalities of Iow endemic:'ry the level of halarna risk or case . .
mmdence may vary widely between households because the
specific characteristics of houses and their locations affect
éonTacT between humans and vectors. Where endemicity IS
high, differences in human/vector contact rates between
different households may have less effect on malaria clase
incidences. This is because superinfection and exposure —',
acquired immunity blur the propartional relationship betweeh
inoculcﬁ‘ion rates and case incidences,

Accurate information on the distribution of malaria on the
ground permits interventions to be targeted towards the foci
of Tr*ansmlssmn and the locations and households of hlgh
malar:o risk within them. Such targeting greaﬂy increases the
effectiveness of control measures, On The other hand ’rhe
inadvertent exclusion of these locations causes potentially

effective control measures to fail.
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2.8.3 Insecticide Resistance

Tnsecticides play a central role in con’rrd!ling the m05qui10'_'
vectors of malaria and will continue to do so in the foreseeable
future. However, the ubiquitous use of a limited number of
ihsec’ric'ides for‘ both agricultural pésts and vectors of hluman'
diseases has led to insecticide resistance (Ibid, p.1414). By‘
1992 more than 55 dif ferent species of ahopheline mosquitoes
were found to be resistant to one or more of the commonly
used ins.ec:'ricide (WHO, Technical Report Series No 818, ciTedl
in Ibid). B

Td prolong the effecfivenes; of the currently availdble
insecticides and thereby prev.en’r.con’rr'ol failure, it is vital to
detect the emergence of resistance at an early stage so that
appr'opria‘fe action can be taken. Traditionally, de’recfioh has
been based on insecticide susceptibility tests with WHO test
kits, accompanied by biochemical assayé to ideri’rify fhé
underlying resistance mechanism where available. Recently,

several polymerase chain reaction (PCR) - based detection



methods have been developed to detect target site resisTanjce,_
but further work is urgently needed to identify the _pr'imar'y'

resistance alleles conferring metabolic resistance to

insecticides.

2,8.4 Untargeted Public Spending on Health Care )

Health care is a basic essential in any effort to combat
pover"ry; and is of’reri.:subsidized with public funds to help
achieve that aim. 4 WHO study on public spending on cur‘aﬁvé
health care in several African countries found that this
spending favours mostly the better-off rather than the poor
(Castro-Leal et al; WHO, ZOQO, 78(1), p.66). While it is true |

that other elements in health budgets directed at preventive _- )
health and public health services are likely to fcwou.r' the poor
more than curative subsidies, there are grounds for
c;onsider'ing that the results of the WHO study has
uhder*ésﬂma'red the true inequality in curative caré (Ibid,

p.72).
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Furthermore, income, quality, access, and price interact with
social relationships fo produce sharp inequalities in ‘rhe;
distribution of health benefits by gender. As depicted in’
table 5 below females in the fop quintiles in Cote d Ivoire and
Ghana, for example, typically use publicly funded health

facilities more than do their male counterparts ( Ibid. p.71). ' -

" Table 5: Benefit Incidence of Health by Gender

- Country | . % Share

Quintile Female Male

Cote D Ivoire , Poorest 52.9 471
(1995) | Richest = B5.0 45.0
Ghana o | | Poorest 44.3 55.7
(1992) | | Richest 65.0 35.0 “.'

Source: WHO, 2000, 78(1), p.72

2.8.5 Counterfeit Drugs

Counterfeit drugs is a public health hazard whose sbaring
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profits are di.r‘t?l,c’rly Iinkéd .To'The.suffer'ilng and death of;.l.‘
Africa’s most vulnerable victims. This US$ 21 billion in'du.s;rr-ymj
is already claiming the lives of malaria victims whose health,
livelihoods and families would have been'spared with proper
antimalarial drugs and the necessary confrols (WHO, Promise

for Progress, March 2000, p.67).

T_his.burgeoning problem poses a serious: threat, not onljk T6
the health of those living in halaria - affected CounTries, _buf
also the developed world through the global phenomenon of
drug resistance. Drug resistance is exacerbated by the misuse
- and abuse of drugs dispensed at levels lower than treatment

gu.idelines dictate.

_ Between 1992 and 1994, as many as 51 percent of
counterfeiting cases uncovered by WHO t70 percent of which
| Q;er'e in the developing coum'ries) révealed that “knéck—off'f
drugs carried no active ingredient whatsoever. Yet another 17

percent, of counterfeits contained the wrong ingredient, while
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an dddi’rional 11 percent contained weaker than recommended
chncentr‘d’rions of the active medication. Today no one knows
for sure to what extent the problem of counterfeiting has
grown or spread, What is clear however is that, in the wake of
globalisation and the increasing power of organised crime, the

“problem is becoming even more acute (Ibid).

2,9 FACTORS INFLUENCING MALARIA EPIDEMICS

Malaria epidemic occurs, in general, in areas where malaria is
unstable and subject to marked fluctuations; and is defined as an
.' elxﬁce.rba‘rion of the disease in an area where malaria was, or still
is, usually of low or moderate endemicity (Onori and Grab, Op. _Cit.,' '
open. - N
Many factors rhay precipitate ep'i_dérhi'c':‘ '1'.I"\ey act b\./ al’réring
directly or indirectly a pre-established equilibrium. Although these
factors do sometimes overlap they can be classified into 6:
| enTomologfcal, parasitologial, immunological, meteorological,

environmental (Ibid, p. 92) and secio - economical factors. We shall

, .
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limit our discussions in this section to the first five factors only
since the sixth and the last factor has been extensively discussed

- under section 2.3.

2.9.1 Entomological Factors

A modification of one or more of the following entfomological
parameters beyond certain limits lead Yo changes in any
epidemiological equilibrum which can be expected or

“observed (Ibid. p. 92):

- vector density in relation to man (m)

—  ~ daily survival rate of vector (p)

—  man-biting frequency (a)
—  length of the sprogonic cycle (n)
—  proportion of anophelines with

sporozoites that are actually infective (b)

2.9.2 Parasitological Factors |

The species of the Plasmodium influences the timing of the
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outbreaks and the development of the epidemic curve:.while P.
vifax Qam_e‘r.oc.yfgs appear'l pracfica”y at ’rhe same fime as Tha
asexual ery‘rhro;y‘ric forms, Tholse of P. falciparum appear 10—15
days after the occurrence of the initial parasitaemia. In ;::lr'eas‘;

where the two plasmodium species coexist, there are usually two

epidemic waves the first one due to P. vivax and the second to
P. falciparum (Macdenald, 1953, p. 871).

The principal pardsi’rological factors are (Onori and Grab,
1980, p. 92): : |

. parasite rate (x)

—  proportion of parasite carriers with gametocytes (g)

2.9.3 Immunological Factors

The degree of human immuﬁify plays a large role in the
occurrence and severity of malaria epidémics. A low immuné
status of the community can favour the resurgence of malaria
epidemic, while the immunity produced by epidemics may
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partially suppress transmission or even terminate it.

2.9.4 Meteorological Factors

The climatic events that may modify and influence any of the -
entomological direct factors involved in the transmission cycle

are.

(a) Rainfall. The influence of rainfall on breeding habitats
is well known. The cafasTrophic malaria epidemic in
Ethiopia in 1958 was associated with unusually Higﬁ

~ rainfall over an extended period as well as with elevated
temperatures and relative humidity (Fontaine, et. al,,
1961, pp. 795-803). Also, the 1940 outbreak in.Nairfobi
Kenya, resulted from heavy rains which followed 2 yeqr‘é
of low rainfall (Roberts, 1949, pp. 160-169). One of the
major causes of the variation in anhual rainfail in A.fr'icci
is the ElI Nino-Southern Oscillation (ENSO), a
meteoroclogical phenomenon that occurs every 2-10 yearé
and tends to exaggerate the extremes of climate in
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specific regions of the world (Ropelewski and Halpert,

1987, pp. 1606 - 1626).

(b) Temperature and Relative Humidity: As the
temperature drops so does the risk of infection, and there

is a typical threshold below which transmission ceases. Below
16°C the aquatic stages of tropical anophelines fails to develop

(Leeson, 1939, pp. 103-301) or breed (De Meillon, 1934, pp.

199-248), while P. falciparum fails to develop between 16°C
and 19°C (Molineaux, 1988, pp. 913-998). However The.major‘_

vectors of malaria can aveid these extreme
temperatures by resting inmore favourable microclimates; for
- example, inside occupied houses the temperatures can be 3-

5°C warmer than outside (Garnham, 1945, pp. 45 -47).

On the other hand fhe effect of increased humidity on
mosquito longevity appears to be a prominent cause of many
outbreaks. In Southern Ching, an average relative humidity of

70 - 80%, together with a temperature between 18°C, and
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of its usual source of food. Deviation to man may be due

to (i) reduction in the number of cattle, for example,"l

~ following a war as described in Okinawa (Downs, 1949,

(o)

~ pp. 652-655), or (ii) invasion of towns by normally

| zoophilic anophelines as documenTed |n New Delhi (Cohell,

& Jaswant 1943, pp. 87- 106),

Spatial Characteristics of Malaria Transmission and

Malaria Risk. Malaria transmission is strongly associated

- with location (Carter, Mendis and Roberts, 2000, p.1401).

a This association has two main features. First, the

~ disease is focused around specific breeding sites and

can normally be transmitted only within certaindistances

from them: in Africa these are typically between a few
hundred metres and a kilometre and rarely exceed 2 - 3
kilometres. Second, there is a marked clustering of

. persons with malaria parasites and clinical symptoms at

particular sites, usually households. In localities of low
endemicity the level of malaria risk or case incidence may
vary widely between households because the spécific

characteristics of houses and their locations after
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contact between humans and vectors. Where endemicity
is high, differences in human/vector contact rates
between different households may have less effect on

malaria case incidences.

- FORECASTING OF MALARIA EPIDEMICS

In the study of communicable disease dynamics, it has been
found advantageous to express the level of incidence in terms

of a comprehensive parameter called "force of infection”,

- which represents the total impact of all the factors involved

in transmission of infection (Cvjetanovic, et al. 1978, pp. 1-

143),

Concerhing malaria transmission, the fbrce of infection is
usually measured by the parasitological inoculation rate, h.
This rate, defined as the mean daily humber of bites inflicted
on one individual by mosquitos whose salivary glands contain

sporozoites that are actually infective, takes the algebraic

form:
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h = mabs )]

where ma i5 the daily man - biting rate, b the proportion of
anophelines with sporozoites that are actually infective, and

s the sporozoite rate.

Taking into account the mathematical expression of the

sporozoite rate (Macdonald, 1957, p.52) one can write:

h =  mdbgxp® o
- - agx - log,P . (2)

This equation shows that the parasitological inoculation
rate results from a combination of all the entomological
and parasitological dir'ec-’r factors referred to in the
previous section. They are all measurable by field and
laboratory observations, except the factor b, the
pr‘opor‘.ﬂo.n of anophelines with sporozoites that are
actually infective, This factor, however, is affected little,
if at all, by changes in the direct factors, af least so long

as the immunity level has not been substantially modified
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in the population.

| I’r would, therefore, be convenient to refer entomological
inoculation rate h' defined by the equation (Pull and Grab,
1974, pp. 507-516), |

h o= h .
b (3)
| agx - log.p ™

after replacing h by its expression given in equation (é).
| Furthermore, the feeding habit of The véctor on mdn, a, can
be considered as constant for a given mosquito species and for
a limited period of Time,. it is, therefore made equal to

one-third. Hence equation (4) becomes:

h = magxp" - .
gx - 3log,.p 5

From this equation it is clearly seen that changes in the
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enfomological inoculation rate, h' will result from any
modification in at least one of the following individual or

| combined direct factors:

—  the daily man-biting rate, ma
—  the daily survival rate of vector(s), p
—  the length of the sporogonic cycle in days n

~— _ the rate of gametocyte carriers, gx.

Inorder to appreciate the risk of epidemic development, it would
be useful o know the quantitative impact on the inoculation rate

of common changes in these basic parameters.

Intable 6 the direct factors are listed in the order of increasing
sensitivity to the entomological inoculation rate, together with
the corresponding most important indirect factors amongst those

that have an influence on them.

Precise knowledge of the relationships existing between indirect
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and direct factors would evidently be of considerable interest
for forecasting the epidemiological development that might be
expected from modifications detected in the indirect factors

through an adequate monitoring system.

Simple mathematical formulations have already been established
for expressing some direct factors in ferms of indirect factors.
For instance the length of the sprogonic cycle as a function of
the mean air temperature has been determined by Oganov
(1969). Inother cases, an important direct factor can itself be
a function of another direct factor, as for example the daily
survival rate of the vector usually calculated from the parity
rate and feeding rhythm peculiar to the biting mosquitos

(Garrett - Jones and Grab, 1964, pp. 71-86).

The promising potentiality of new mathematical modelling
approaches and computerised simulation techniques, with
particular reference to their application to the epidemiology

and control of malaria has been discussed by Bailey (1975).
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A model usable as a tool for the planning of malaria control has
been constructed by Dietz el. al. (1974) and actually tested in

the African savanna. The ability of the model to sirhulcn‘e. the
epidemiology of P. falciparum under different conditions was

further tested by Molineaux et. al. (1978).

In general, with few exceptions, quantitative changes in direct
factors and precise estimates of ériTicaI levels cannot be derived,
at present, from observed values of the indirect factors thaTi
influence them. (Onori and Grab, 1980 p. 96). Therefore,
permanent surveillance and recording of such indirect factors
would constitute only a warning system, which at the appropriate
time, would trigger the monitoring of the direct factors Tch‘ have
a recognized bearing on the possible development of malaria
outbreaks and that, as already mentioned, can be measured

directly in the field,
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Table 6. Direct Factors and Main Indirect Factors Influencing.

Them,
Direct factors Indirect factors with the greatest
impact
Man-biting rate (ma) Rainfall drought incorrect maintenance
of irrigation systems and changes in
feeding habits of mosquitos.
Rate of gametocyte Importation of malaria parasites, and
carriers (gx) migration of non-immune people
Length of sporogonic Air temperature
cycle (n)
Daily survival rate of Air Temperature and relative
ventor(s) (p) | Humidity

Source: Onori and Grab, 1980, p.95
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2.11

PREVIOUS STUDIES ON THE ROLE OF WHO IN
COMBATING MALARIA IN AFRICA

Although a number of studies on WHO s activities inclﬁding
those on malaria contral through out the world were and are
still being carried out under different topics; no study
specifically on WHO s role in combating malaria in Africa to
ty knowledge was preQioust carried out not is it concur-r*enﬂy;
being carried out for presentation and award of a degree of

any kind by any institution of learning.
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CHAPTER THREE
. 3 '
WHO MALARIA CONTROL EFFORTS IN AFRICA

Malaria is a sighificant impediment fo human development in African
countries. The malaria burden could be significantly reduced through
evidence - based decisions, detection of - and rapid response to i
epidemics, the use of insecticide - treated bednets, early diagnosis, and
prompt effective treatment of malaria cases. Sustained availability of
these interventions requires effective health sectors, able to empower

communities to Tackle a range of priority health problems.

Inveiw of the above it will be appropriate at this point to determine the
various efforts made or is being made by WHO to control malaria in. .
Africa, beginning with the launching of the Roll Back Malaria (RBM) global
partnership in October 1998 to date and evaluate their impact.

WHO's role in the partnership is to provide strategic support to the global

movement, A 5-year project has been established to ensure a unified

WHO - wide contribution to the globﬁl effort - to confribute to
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health sector development and poverty reduction and to suggest means
of reducing the burdens of other diseases in poor communities (WHO,
Communicable Diseases, 2000, p.b). The first 18 manhs up to end Qf |

1999 were a preparatory phase,

3.1 PREPARATORY PHASE

 The first 6 months of the preparatory phase were spent
developing the underlying concepts and principles of RBM Through :
discussions between WHO headquar"rers, regional and cou-n‘rlr'y |
staff, personnel from other partner organizations, legis! aTo.bs and -
officials from countries affected by malaria, researchers and -

other interested parties.

The following progress was made during the preparatory phase
(Ibid, p.6):

i.  widespread commitment fo the global partnership and
movement; |

ii.  anoutline strategy for RBM action agreed within WHO and
many partner organizations:

iii. an advocacy plan based on the principles of the
movement and its strategy, with particular emphasis on

encouraging community - and country - led initiatives;
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vili.

vili,

Xi.

Xil.

Xiii,

statements of intent and plans of action developed by
numerous countries affected by malaria;

support from development agencies for RBM action
throughout the world;

over 20 countries actively mobilizing resources and
implementing RBM action;

an additional 30 - plus countries negotiating their plan to roll
back malaria;

special emphasis on rolling back malaria during complex
emergencies;

mechanisms for consistent technical support established in
priority technical areas, with full involvement of WHO
regional of fices;

effective research on new malaria treatments and a public
private partnership (MMV) for new product discovery
established, with support from the project;

an innovative information system for partners world wide
based on the web;

imaginative approaches established to bring commercial
entities info the partnership;

establishment of the outline of a mechanism for monitoring

RBM progress.
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Six key planned outputs have evolved through the preparatory
phase (Ibid, p.7):

(a)

 (b)

(c)

(d)

(f)

Communication of the RBM conc;ep‘r, strategy, approach and
progress and advecacy to mebilize political commitment and
resources. |
NcTiohal authorities, developmen‘r partners and other
groups supported as they establish country - level
partnerships in support of acfion to roll back malaria,
Technical guidance for action to roll back malaria ensured,
through help o develop in-country capacity (for operational
research and evidence - based decision - making) and
provision of consistent, good - quality advice as appropriate
Applied research to develop new (or modify existing)
interventions to roll back malaria supported, and new
products (for diagnosis, treatment and/or prevention)
developed.

Intensifying outcomes of RBM action through social
movements for health (development of a medium - term |
strategy).

National authorities enabled to track progress, monitor

actions to roll back malaria - and evaluate their impact.
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3.2. CONSOLIDATION OF THE 6LOBAL PARTNERSHIP
The global parthership was consolidated at the first meeting of
global partners held in December, 1998. Concensus on key
concepts, issues and solutions was obtained at the second meeting
in Harare in June, 1999. The meeting considered how best to

take forward RBM action in Africa.

The World Bank, UNICEF, UNDP and WHO have conducted rapid
assessments in 6 African countries (Ethiopia, Kenya, Malawi,
Mozambigue, Uganda, United Republic of Tanzania), in
cansultation with national government officials. These missions
were responses o requests for support, to give an overview of
.coum‘r'y - specific and inter country need and opportunities and
to explore collaborative role's for each agency at field level. The
missions emphasized: (1) the need to institutionalize oper'a‘riona.l
procedures for working in partnerships. (2) the opporTuni’riés to
address malaria control through non-health sectors; and (3) how
to prioritize a leading health concern within the context of

health sector reform and sector wide approaches.,

In addition, the assessment also revealed a significant demand

for opportunities to collect lessons and share experiances

between countries (Ibid, p.7).
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3.3 CONSENSUS BUILDING

African subregional consensus - building and iﬁcepfion meetings
held in 1999 in Camercon, Cote d'Ivoire, Kenya and Mozambique
with the participation of high-level country delegations, UN and
bilateral agencies, development banks, non governmental
organizations and private corporations. With over 300
participants from more than 40 countries, they were an excellent
opportunity for dialogue and discussion, and provided a platform
from which country teams with. support from the national
officials of development agencies, could work on their plans at

the country level.

There were several requests for the project to provide resources "
to priority malaria control actions in countries. It was agreed
that existing initiatives would be focused with Roll Back Malaria

and taken forward as Roll Back Malaria Africa (Ibid, p.8&)

3.4 INTENSIFYING THE EFFORT

Partners have made RBM project staff aware of the need for a

massive intensification of effort (Ibid, pp. 8-9):

i.  toensure that persons with malaria, particularly children in |
endemic areas, and all those affected by malaria epidemiés, '.

99



.,
.

can access effective diagnosis and treatment - ideally
within 8 hours of onset of symptoms, and certainly within
24 hours; | |
Yo prevent those at risk from being affected by malaria,
through better access to (and use of) insecticide - treated
mosquito nets and - where appropriate - control of
mosquitos through focused insecticide spraying and
environmental control measures; |

to protect pregnhant women in highly endemic areas through
intermittent treatment with anti-malarials; |

to ensure that in all communities at risk of malaria

epidemics, outbreaks are detected and responded to

effectively within 1 week of onset.

This sbaling up (up to 60% coverage) will need Yo be undertaken

through effective movements involving a range of organizations

active at community level, building on existing initiatives (such as

the Integrated Management of Childhoold Ifiness), supported

through better functioning health systems and intersectoral

development. To make it possible, significant additional human

‘and financial resources will be required. Ideally resources will be

made available within the context of health sector action, or

through other pro-poor development strategies.
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3.5 POLITICAL COMMITMENT
The heads of state in many countries and the chl_.ie.f executives of
several international agencies have indicated their full
commitment to Roll Back Malaria. The challenge is to ensure that
the éommi’rmem‘ is maintained, with continued attention, on the
part of all concerned, to check progress at regular intervals and
following up with ali those involved to, ensure that the extra
effort is being made. | To encourage sustained commitment,
partners need to ensure sustained, focused and effective

advocacy.

There has been particular interest in the poTenﬁaI for promoting
social movements. This should increase as a result of the
additional political commitment and advocacy under'Ta.ken by
partners. However, several national governments and other
partners have indicated that additional human and financial
resources are needed to initiate movements, given that many of
the organizations wishing to participate lack the necessary

resources to do so.

Development agency partners are starting to mobilize additional
resources for country level RBM action, but they want to be sure

that the strategies and action plans being developed by country -
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3.6

3.7

level partnerships of fer a responsible likelihood of contributing
to effective RBM action and, in the longer term, desiredl
outcomes. They have a particular interest in the kinds of
strategies and plans that are being developed by country;level

partnerships (Ibid, p.9)

RESEARCH PRIORITIES

In recent years the malaria research community has sought to
establish effective networks which help ensure that the
s'rra‘l'egiés of research - funding organizations dnd the units they

support match the needs of communities affected by malaria.

The success of the Roll Back Malaria partnership will depend on
the research endeavours delivering their expected, results, The
challenge for the partnership, is to maintain effective links with |
the research community and o help mobilize the funds needed to .

support them. (Ibid, p.10)

TRACKING PROGRESS

To make the most effective contribution to rolling back malaria,
governments and other partners need to be able to track the |
progress of country partherships - to confirm that they are
tmoving for‘ward as planned, or to idehTify difficulties and attempt
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3.8

to overcome them. They need evidence that their actions are
having an impact on the malaria burden, and to assess the impact.
The challenge is to ensure that systems for tracking progress are
effective and are used by all partners and to seek opportunities
for obtaining information on the agreed minimum group of
indicators relevant to rolling back malaria. At the same time,

reliable systems for monitoring impact have to be put in place

(Ibid, p.10)

TECHNICAL GUIDANCE FROM WHO

WHO as an institution and as a secretariat to the RBM global
partnership is expected to establish technical standards and
provide technical support. This support must be effective and
responsive and takes account of the new concepts, approaches
and strategies associated with the RBM movement. Effective
WHO technical support to country action is based on the

following elements (Ibid, pp. 10-13):

3.8.1 Capacity
The lack of human capacity and adequate training within
countries has repeatedly been identified as a major
constraint in moving forward efforts to roll back malaria.

To this end, WHO's communicable diseases cluster (CDS)

103



has beén involved in the development and production of a
number of malaria - related training materials targeted at
most categories of health workers. Areas of expertise
covered include diagnosis, case management, vector control,

programme management and epidemiology.

3.8.2 Guidelines

WHO develops and disseminates gUidél'inés based upon best
- available evidence. Guidelines are reviewed and modified
based on findings of operational r'ESear'cE and adapted as
necessary to reflect technical, institutional and political

realities.

3.8.3 Situation Analysis
Situation analysis instruments with particular reference to
Africa have been developed by a multi-disciplinary group of
experts supported by WHO. The instruments focus on
analysing the malaria situation and the response of the
health sector, particularly at community level. In 1999, the
instruments were pretested at national, district and
community levels in 4 African countries and made available
to endemic countries in Africa. The methodology is now

being adapted and used by many, African countries as part
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of their national process of RBM strategy development.- E
L
3.8.4 Mapping of the Malaria Burden and Access to
Health Care

New techniques for detailed mapping of malaria risk us::ng
mathematical models for malaria transmission, climate
informaticn and satellite imagery have recently been
developed. In addition, a network has been created fo
collaborate with several universities, UNICEFF through the
Health Map project which includes the Mapping Malaria Risk
in Africa Project (MARA). | |

3.8.5 Improving Health Syé'rems Respﬁnse
Roll Back Malaria action will be sustained if it is
incorporated within health sector development action,
- Technical support in this ure&s draws on the experiance of
WHO. It calls for a fusion of the concepts of .

communicable disease control and health system reform

3.8.6 Malaria Surveillance and Epidemic Response
A technical support network was established in 1998 with

a humber of institutions and agencies. The nefwork links
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surveillance information from countries and regional
surveillance systems and establishes the means of routine
and rapid analysis of information. It was formed to develop
methodologies and support countries in two complemeanry
areas: (1) forecasting and prevention, and (2) early

~detection and control of malaria epidemics.

3.8.7 Complex Emergencies
A technical support network to roll back malaria in complex
émergencies has been formally established by WHO. This
network consists of experts from WHO, UNHCR, UNICEF,
the Centers for Disease Control and Prevention (United
States), Malaria Consortium, Medecins sans frontieres
(MSF) and Medical Emergencies Relief In‘rerna‘rio.nal
(MERLIN). The network addresses - issues arising in
complex emergency situations, including: inadequate
technical knowledge of malaria among operational agencies;
lack of information on drug resistance; delays in access to
sﬁpplies; poor coordination among the multiple organizations
providing health care; gaps in research; and a lack of data
on the burden of malaria in these situations. Currently, the
network is targeting 16 countries, of which 12 are in Africa.

Case-studies have been undertaken in 8 countries and the
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epidemiological profiles of 7 countries have been developed.

3.8.8 Insecticide - Treated Materials
In 1998, a technical support network on insecticide -
treated nets (ITNs) was established between WHO and
UNICEF. RBM is working closely with the WHO Regional |
Office for Africa to establish baseline data on the -
susceptibility of the major vectors in the African r'egioﬁ to

a number of insecticides.

3.8.9 Home Management of Malaria
Consultations are currently ongoing to develop a strategy -
for strengthening community - based interventions in the
African region. The priority activities identified are:
development of a database on individuals and institutions
involved in community - based interventions; advocacy and
mobilization at all levels to strengthen sustainable
community - based interventions; development of a
communications strategy; and improved confact between

health care personnel and families,
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3.8.10 Diagnostics
Rapid diaénosis and prompt tfreatment are essential
elements of the RBM strategy. A joint RBM/USAID
informal consultation on malaria diagnostics at the turn of
the century was convened in 1999 to: define the rational
use of microscopy and of rapid diagnostic tests (RDTs) for
malaria control; identify factors that determine the choice
of malaria diagnostic approaches:; Idefine desired
specifications for new malaria diagnostic tests and outline
outstand ing research questions; plana research agenda; and
discuss future action to ensure the optimal deployment of

RDTs in the global campaign to roll back malaria.

3.8.11 Drug Resistance
A network on antimalarial drug resistance and treatment
policies was set up in 1999, based in the WHO Regional
Office for Africa. The network has been working with 88
sentinel sites in 34 countries in Africa and has received
reports from 13 countries on sensitivity. The sensi‘rivi;ry
results have led fto national meetings in Eritreq,
Mozambique, United Republic of Tanzania and Zimbabwe to
discuss findings and their policy implications. They have
resulted in decisions to update antimalarial treatment
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policies in Botswana, E‘rhiopia and Kenya. Quality control of
the data has been carried out in the Gambia and Nigeria,
The economic implications have also been discussed and this

has resulted in operational research.

3.8.12 Community Training on Appropriate Use of
Antimalarials |

In Africa although antimalarial medicines can be obtained

- from health centres and pharmacies, many medicines are
purchased from shops, markets and street vendors. People
bargain with vendors to buy the drug of their choice but
neither buyer nor vendor know how much of the medicine
to take. There is serious concern that these routine
practices, which are so linked to people's. lives, might lead
to at least 70 percent of children's fevers receiving
inadequate or even dangerous treatment. To make matter
worse these examples represent a missed opportunity to

fight malaria and reduce suffering and death.

One promising project which addresses these issues has
taken place in Kilifi, a rural district of coastal Kenya.
Supported by the Kenya Medical Research Institute in
partnership with DFID, UNDP, WB and WHO the project
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set out fo train shopkeepers in the use of antimalarial so
that they could make the best out of their existing retail
practice. Forty-six shopkeepers from 23 shops selling a

wide variety of goods including medicines were selected for

training.

During the nine - day workshop the shopkeepers were
Trained in giving out information on using the most commonly
bought antimalarial medicines. They were supplied wiTH
dosage chats for chloroquine and aspirin or paracetamol dn_d
sets of rubber stamps showing the correct way of using
chloroquine for children of different ages. They were also
“trained in recognising severe malaria symptoms, which would

point ta a need for treatment by health staff.

The training project had a dramatic impact on the Kilifi
community. Not only did it stop dangerous practices but
had an overwhelming effect on chloroguine sales. The
percentage of drug sales which included anantimalarial drug
for childrenwith fever rose from 34 to 84 percent in three
months. Chloroquine sales nearly tripled in six months and
appropriate use of over-the-counter mle.di_cines increased by

62 percent. The successful approach of this project shows
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how malaria control can benefit by H'arnessing human

~inclinations to resources that are already in play (WHO,

Promise for progress, 2000, pp. 29-30).

MONITORING IMPACT

One of the key roles WHO plays in the partnership is to
ensure that progress is monitored and to provide global
accountability for RBM. As the Roll Back Malaria movement

represents a new way to working, in the field of public

" health, it is vital that successes and failures are monitored

and analysed both quantitatively and qualitatively. This
requires a mechanism for eh'Sur*iné"’fHaT information is
shared with partners baoth af global and country level.
Critical areas for monitoring the impact and out comes of
RBM were identified and include: (1) impact on the malaria
burden; (2) improvements in malaria prevention and
treatment; (3) related health sector development; and (4)
technical support and development of partnership (WHO,
Communicable Diseases, 2000, p.13).
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CHAPTER FOUR
| 4
DATA PRESENTATION AND ANALYSIS

Having extensively discussed in the preceding chapter, the various
roles played by WHO and still playing in the currenf campaign to roll
back malaria particularly in Africa; it will be closely followed in this
chapter by an evaluation of their effectiveness or otherwise. This will
be achieved by analyzing the current malaria situation in Africaand its
trend in the last few years, especially since the launching of RBM |
movement in 1998, to ascertain if there had been a decrease or
increase in malaria incidence, morbidity and mortality. Such analysis
would enable us to establish if the RBM corhpaign being led by WHO |
have contributed in slowing down, halting or even reversing the ever .

rising malaria morbidity and mortality in Africa.

4.1 DATA ANALYSIS |
Analysis of data is achieved through categorizing, or‘dering," |
manipulating and summarizing data, with the purpose of reducing .
the data to intelligible and interpretable form so that the -
relations of research problems can be studied and tested

(Kerlinger, 1973, p. 134).

12



4.2

Interpretation makes inference pertinent Yo the reseol;‘ch
relations studied from the results of ancilysis and dr'awsl
conclusion about these relations. This is done in two ways. One,
the broad meaning of the research data is sought by comparing
the results and the inferences drawn within the data to theory
and other research results. Two, the relations within the
research study and its data are interpreted. This is the narrower
and more frequent use of the fterm interpretation, in which. |
interpretation and analysis are actually closely intertwined. One
almost simultaneously interprets as dhe'dhalfs’és. Thus, when one
calculates, say, a coefficient of correlation one almost
immediately infers the existence of a rela‘rionéhip and draws out -

its significance for the research problem as one analyses the data

(Ibid).

ROLL BACK MALARIA - THE FIRST THREE YEARS
Evidence has been presenfed in the previous chapters to the
effect that in response to the sociceconomic challenge caused by
malaria, parficularly in Africa south of the Sahara, the Roll Back
Malaria partnership was launched in 1998 as a broad coalition by
four international agencies - WHO, UNICEF, World Bank, UNDP - |
but rapidly grew to include malaria - endemic countries and alarge |

number of  multilateral, bilateral, nhon-governmental and
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private - sector organizations,

The RBM partnership promotes malaria as apathfinder for health |
sector reform as well as ifs infegration into sector-wide
approaches and poverty - reduction strategies. RBM has also
been active in developing public - private partnerships for
malaria, ranging from local support for health systems
strengthening by companies with economic interests in endemic
countries, Yo the development of ifnproved technologies for the
manufacture of insecticide ’rreaféd nets and the brokering of

preferential pricing agreements for antimaiarial drugs.

As sub-Saharan Africa is the region with the largest burden of
malaria the major focus of RBM's efforts is on this area. The
RBM Secretariat has been successful in catalyzing development
of country strategic plans for “going-to-scale” with proven
interventions. These plans include evidence - based technical
strategies, estimates of resource gaps and absorption capaciflies,
defined and fransparent resource disT_r'iblL_lTio_n mechanisms, and
agreed monitoring and evaluation schemes. To date, 12 countries
have completed their strategic plans whilst 10 additional

countries are due to complete theirs by the end of 2001,
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The estimated resource gap (US$ 150 million) for the first year
of implementation for the 12 countries with completed sTmTegic
plansis projected only for the short term. These estimates are
based on current health systems constraints and the countries |
own assessment of their adsorptive capacities. Consequently,

these are conservative estimates underlining the truly acute need

for significant additional resources. Using estimates based on

' these plans, an additional US$500 million per year will be needed

4.3

to fill the resource gap for scaling up strategies in Africa, south
of the Sahara, when ali countries have completed plans (WHO,

CDS/MIP, Report, 21-22 June, 2001, pp. 10-11).

In the short to medium term, significant resources are needed to
support funding gaps identified in country strategic plans as well
as procurement of essential commodities. Malaria - endemic
countries are now well positioned to utilize a malaria component
inthe pfopOSed global AIDS and health fund. Inthe longer term,
the inclusion of malaria in poverty - reduction strategies favours

the long - term sustainability of action against malaria.

NUMBER OF REPORTED MALARIA CASES, 1990 - 2000
Since 1962, the annual number of reported malaria coses has

averaged 13.5 million ranging from 3.3 million in 1962 t0.35.1
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mi"ion in 1989. Table 7 shows the number of malaria cases
reported by WHO Region over the last 10 years. In 1994 34.8
million cases were reported of which 27.6 willion cases were
reported by countries in the WHO African Region, i.e 79% 61‘.

reported cases

The WHO African Region consists of 46 countries, and includes
Algeria plus all of Africa Soufh of the Sahara, with the exception
of Djibouti, Somalia and Sudan which come under the Eastern
Mediterranean Region. Only 2 countries, Lesetho and the
Seychelles, have no local malaria transmission. In Mauritius there
is P. vivax transmission only. The remaining 43 couniries are at
risk of P. falciparum fransmission in all or part of their ferritory.
Available epidemiological information on malaria in the African
Region is based on national reporting of malaria cases and deaths,
In addition, some countries provide annual reports of programme
activities and health statistics. Most countries report clinically
diagnosed malaria cases only. This explain the apparent decline
in the number of reported malaria cases early in the 90's which
by no means represent the true malaria situation of this Region |
in those years. This view is further reinforced by the rather
high figure reported in 1994, Even at that the 1994 data were

received from only 22 countries, i.e. half of the endemic
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countries in the Region. These 22 countries reported 27.6 million |
malaria cases, and 24, 326 deaths. Four countries accounted for
81% of the reported cases: the United Republic of Tanzania
(29%), Kenya (22%), Malawi (17%) and Zambia (13%). Over _half
of the reported malaria deaths occurred in Zaire (7,567) and
Angola (7,136). Reported incidence ranged from 0.01 per 1,000
population in Algeria to 501 per 1,000 in Malawi with an aver‘agé
of 120 per 1,000 for all reporting countries combined (WHO, '.
WER, No 36, 5 September 1997, pp. 272 - 274). Undoubtedly
Ther‘efor‘e the number of reported malaria cases in the African
Region has been on the increase despite the launching of the Roll
Back Malaria movement in 1998. We shall discuss some of the

reasons that has attributed to this in the succeeding chapter. |
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but a caveat was introduced. In the ecological studies described
it is not possible to prove that any one factor has resulted in this
increase, since correlation does not prove causality. Moreover,
the risks of increasing endemicity and of more epidemics are
dependent not only on environmental factors but also upon the
vulnerability of highland communities and the capacity and
capability of local health services. One of the major reasons for
increases in malaria incidence in recent years has probably been

a decline in the control and treatment of the disease.

While inadeducTe health care makes communities vulnerable to
malaria, the factors that precipitate epidemics are of ten climatic
in origin including sharp increases in rainfall, temperature and
humidity. Rainfall provides the breeding sites for mosquitos, and
higher temperature and relative humidity increase mosquito
survival and parasite development. It seems likely that epidemic
- prone areas are those which experiance marked differences in
inter-annual climate and where the thresholds requir;ed for
malaria transmission are exceeded every few years. Outbreaks
can, however, occur in years that have a similar climate to others
when epidemics did not occur. This study have briefly
highlighted how mathematical models can be used to explore the

ways in which global warning could change future malaria patterns
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Table 7: Number of Malaria cases reported by WHO Region (thousands), 1990 - 2000

WHO nﬂmmor 1990 1991 1992 1993 1994 1995 1994 1997 1998 1999 2000
Africa | 12,302 8,994 8,384 2,590 27,644 31,017 30,690 30,953 30,920 32,716 33.615
Americas 1,05 1,231 1,188 984 1.115 931 911 951 1,019 1.120 1,144

Eastern Mediterramn 586 541 309 292 321 335 391 610 566 602 531

Europe 14 16 | 22 50 91 60 32 45 28 24 21

~South East Asia 2,970 3,087 3,087 3,077 3514 3,084 2521 3,689 3,823 3,718 3,815
Western Pacific 1,037 968 733 674 2,121 1,361 1,060 786 830 704 709
Total 17,963 14,837 13,713 7,667 34,806 36,788 36,605 37,034 37,195 38,884 39,835
_Total (excluding 5,661 5,843 5 329 5,077 .__.h..rom 5771 - 3915 6,081 6,266 6,168 6,220
Africa)

Source: WHO, WER No 36,5 Sept. 1997, p.272
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CHAPTER FIVE
5
SUMMARY AND RECOMMENDATIONS

5.1 SUMMARY | |
The emphasis of this study is on conT‘r"ol-Ii'ﬁ;q‘ malaria mortal ity and
morbidity, for which Africa bears the bulk of the world's burden.
The evolving biodiversity of the continent inclﬁdes man, his rnosfr '
pathogenic malaria parasite, Plasmodium falciparum, and its most
anrthropophilic mosquito vector, Anopheles gambige. The
breeding of this mosquito, as demonstrated by this study, is
favoured by man - made edological changes ranging from
Neolithic agriculture to local practices of deforestation and
irrigation. The oufcome is an exceptionally close human - vector
association which produces mean parasite inoculation rates
exceeding 100 infective bites per year per person in most rural
villages of sub-Saharan Africa, whereas less than one infective
bite per person is recorded in most residual endemic areas of

South-East Asia and South America.

The study have discussed the many reasons for a rise in malaria

incidence in Africa, mostly in relation to environmental changes
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but a caveat was introduced. In the ecological studies described
it is not possible to prove that any one factor has resulted in this
increase, since correlation does not prove causality. Moreover,
the risks of increasing endemicity and of more epidemics are
dependent not only on environmental factors but also upon the
vulnerability of highland communities and the capacity and
capability of local health services. One of the major reasons for
increases in malaria incidence in recent years has probably been

a decline in the control and treatment of the disease.

While inodeduam health care makes communities vulnerable Yo
malaria, the factors that precipitate epidemics are of ten climatic
in origin including sharp increases in rainfall, temperature and
humidity. Rainfall provides the breeding sites for mosquitos, and
higher temperature and relative humidity increase mosquito
survival and parasite development. It seems likely that epidemic
- prone areas are those which experiance marked differences in
inter-annual climate and where the thresholds requif*ed flor
malaria transmission are exceeded every few years. Outbreaks
can, however, occur in years That have a similar climate to others
when epidemics did not occur. This study have b'r*ieﬂy
highlighted how mathematical models can be used to explore the

ways in which global warning could change future malaria patterns
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in Africa.

This study has also revealed that the eradication of this
extremely stable African population of P. falcilparum could be
rather difficult in the absence of new tools. This being so, the
strengthening of disease control is the only realistic short-term
strategy. Despite increasing drug resistance, malaria is still a .‘
curable disease, and the commffmenf to fight it, clearly -
expressed both by the Roll Back Malaria global partnership
spearheaded by WHO and by African political leaders in the
recent Abuja summit, shouid make it possible fo mobilize financial
and human resources urgently needed to control the disease. .
Guidance for this multisectoral effort is provided by specific
operational research such as analysis of the logistic, cultural and
economic causes for delayed, inadequate or dangerous

freatments, which are still major factors of malaria mortality.

On the other hand, combating the disease must be distinguished
from combating the infection and this latter activity should be
seen within a long-term strategy aiming at the interruption of
fransmission even where P. falciparum reaches its highest |
stability. IIn these holoendemic and hyperendemic areas

particularly in West African Guinea and the Sudan savanna belts,
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indoor residual spraying or impregnated mosquito nets are not
enougH. If successfully applied, they may bring about a
temporary reduction in vector capacity but they will not lower it
below its critical level. Thus, the possibility of achieving a cost -
effective, sustainable equilibrium ‘rHa‘r is more favourable to the
human host is a matter for careful evaluation. I must take fully
into account the risk that reduced.inoculaﬂon rates may result in
unstable malaria conditions that may worsen the clinical picture
and out come of the disease. Vector control measures, which are
the rule in tropical Asia and South America are limited in Afr‘icd
to areas selected according to epidemiological data, historical
records and available resources. The focus should be on
hyperndemic or endemic prone zones of the continent (such as
high altitude areas), where local vector population, of An. gambiae
and An. funestus are so dependent on indoor resting that indcor

spraying of residual insecticides has proved crucial for their |

reduction or even eradication.

Research on new antimalarials presently concentrate on the
development of vaccines, new drugs and drug combinations. A
multi-stage vaccine plus a monodose antimalarial freatment with
gametocytocidal effect in addition fo the already available

impregnated mosquito nets could turn the dream of eradicating
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5.2

P. falciparum malaria in sub-Saharan Africa info a reality.
Further anti-vector measures could be integrated to sustain the
antimalaria compaighs and forestall re-infestation of mosquito

free zones.

Finally, it must never be forgotten that social and economic
instability has helped to perpeTuaTé the burden of malaria. Poor
people tend to inhabit the areas of highest malaria risk because
They cannot afford to live in low-risk areas due to corresponding
high prices of land. Moreover, their houses are usually of
inferior construction and this makes poor people even more
vulnerable to malaria. The health needs of the poorest insociety -
are usually also the least addressed by health systems. Health

care centres tend to be located at considerable distances from
high - risk areas, and the cost of purchasing antimalarial drugs
and other interventions precludes the poorest people from using
them. But where conditions are stable, the prospects for disease
control are greatly improved. This underscores the impor‘rance‘ |

of intersectoral collaboration.

RECOMMENDATIONS

Having drawn a complete picture of the malaria situation in Africa
and its delimitating effects on the continent, the next logical
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thing to do is to firm up on critical actions Yo be undertaken by

partners to control or even eradicate the scourge,

The first point of importance that has emerged from this study
seems to me to be the desirability for general planning activities
for health sector development in African countries to be based
and progressively so on detailed research and analysis. Only then
should the countries be able to produce a health system which ié
reasonably well suited to the functions is intended to serve. The
development of blueprints for action must however be avoided.
Instead, guiding tenets must be developed but these must remain

adaptive, incremental and country specific,

To ensure that such guiding tenets for actions are target
oriented they must be formulated around core. abjectives ’rhc&
would facilitate the accomplishmehT of the main task. In this
case four core objectives were identified and they are listed

below:

. How can partners contribute to a sustained capacity to
control malaria within the context of health sector
development efforts.

®*  Potential private sector and intersectoral collaboration at
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country level to control malaria

¢ Function and challenges for country partnerships to support
and catalyse community level action

* Financing issues for controlling malaria at country level dnd

country resource mobilisation in different settings.

I now bring forth the various recommendations for critical

actions or guiding tenets for actions synthesised under each of

these four broad areas.

5.2.1 Sustained Capacity to Control Malaria Within
" the Context of Health Sector Development

The country context in controlling malaria is crucial. It
assures ownership and prioritisation by countries concerned

and efforts made sustainable over the long run.

Recommendations

. Effective communicationwithinand between partners |
is essential. National authorities need to be in a
position to lead country partnerships action to control
malaria.
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e,

iv,

vi,

Concerted country action that demonstrates the
effectiveness of partnership work within the context
of health sector development should take priority af
the initial stage. | |

Human and financial resources need to be mobilised to

- support a transition from “isolated” malaria control to

sector-wide efforts fo control malaria - and to
support these activities in the long term.

Where necessary assessments (locally genem’redj
must take place and access to technical suppor‘r'rﬁus‘r
be made available. |

Globally and regionally there is a need for wider
understanding on the roles and responsibilities of
dif ferent partners on ways in which 'par'rners actionis
coordinated, and means through which countries can
access support.

Emphasis on roll back malaria in the context of health
sector development should result in partners agreeing
to work differently and more effectively: this may be

best started in a few countries with an opportunity

for learning and adaptation.
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5.2.2

Private Sector and Inter-sectoral

Collaboration at Country Level

A set of priority actions for the RBM partnership was given

fo inform and catalyse public private partnerships and

intersectoral collaboration.

Recommendations

Recommendations to enhance private sector involvement

includes:

Globally - Establish an ,infofmal network fo continue
diclogue on the issues. |
Document exemplary case studies. |
Identify major global consumer product distributors
and develop outreach sfrategies.
Work with private sector to develop incentives for -
improved skills and quality of services
Promote adjustments in legal regulatory frameworks
that create opportunities for more investment by
private manufacturers.

Country action - Develop national strategies for
advocacy and an enabling environment,

Develop national reguld‘rory framework for public

private partnerships.



For inter-sectoral action at country level the followings are

recommended:

5.2.3

Build national capacities (policy framework, procedures
and skills in intersectoral planning) in health impact
assessment and health risk management, |
Strengthening environmental health services in light
of new approaches to health and environment against
the backdrop of health sector refor'm.
(decentralisation).

Realise new essential regulatory functions (e.g. health
impact assessment), and strategic alliance between
health and environment sectors, both which qhe
dealing with crosscutting issues. |

In the context of health sector wide approaches a
strengthened environmental health services can play a
regulatory role in inter-sectoral malaria transmission |

risk reduction.

Function and Challenges for Country Partnerships to

Support and Catalyse Community Action

Efforts to address malaria in Africa were hi’rher’ro_
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fragmented. Uncoordinated efforts and initiatives, despite
their number and scopé, could not meet .The challenges for
effective action against malaria in Africa. As a result,
potential partners especially at country and community -
levels, were inadequately engaged in process. This lead to

sub-optimal use of available resources.

Potential community partners includes government, other .
hational country parthers, in‘r.e;r*naﬂonal organisations, |
national organisations (i.e research institutes), NGOs, civil -
society and community level partners including focused
groups, fraditional and private practitioners, local health ..
' 'sysfems, local industries, and community based distribution

systems (i.e. drug vendors).

Recommendations

—~  The structures for coordination, potential
mechanisms, the synergistic linkages between
different actors and identification of structure that
reach the community need to be mapped out.

—  Building on the capacify of the primary health worker
to work with communities, . .- - |

—  Developing options for effective funding mechanism
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of community activities,

Developing precise process indicators to measure
whether community work is indeed functioning and
seeing targets so we kndw if we are getting Theré.
Community participation in planning, implementation
and evaluation of programs,

Identification and sharihg of lessons learned.
Understanding and building upon the critical role of .
women.

Building on experiences from different communities,
sectors and countries.

Reinforcing the supervision and monitoring of health
services with the community.

Regular negotiation and consultation with communities,
Ensure adequate assessments of resource needs at
community level, both human and financial. | |
Make account of po’ren'rial. partners and identify their

possible roles.
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5.2.4

Financing Issues for Rolling Back Malaria at Country
Level and Country Resource Mobilisation in Different

Settings.

Tt is generally accepted that there is an absolute shortdge ;
of resources for health action at country level, However
the resources that do exist, both government and those
from donor agencies are often underutilised or not utilised
efficiently as they could be. A variety of resources are
available at country - level that could be mobilised. National
budgets for health and non health sectors, additional
funding from development ogencies, non-governmental
organisations and the private sector were seen as essential
to advancing overall objectives. 1t is largely accepted that
specific funds for roll back malaria should not be mobilised
at country level, rather that additional resources should be
mobilised for health sector development efforts and action
to reduce malaria morbidity and mortality prioritised by :
government, with the help of other partners, should be

planned and budgeted within these overall efforts.

- Recommendations

— . Consolidation of resources, advocacy, integration of
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strategies to roll back malaria, organisation 'of
inception and launching of RBM concepts at national
and district level.
= The medium terms should see the development of
haticnal inTer'-szc’r.or'al collabor'aﬁoh, enhancement of
~ national capacity to manage resource and
empowerment of community structures.
—  Clarification of strategy globally and regionally that
includes guidance on incorporation of malaria control

intervention into sector development plans and

strategies,

5.3 CONCLUSIONS
Malaria kills a child somewhere in the world every 30 secon.ds.
The majority of the deaths it causes occur in Africa. Malaria is
a major factor in Africa’s high rate of infant and maternal
mortality, of low birth weight, of school absenteeism and of low
productivity in farming and other work. It afflicts primarily the .
poor, who Tend to live in malaria - endemic areas and in dwellings
that of fer little or no protection against mosquitoes. By sapping
peoples health, strength and productivity, malaria further

maginalizes and impoverishes them.
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Africa's future development is therefore inextricably linked to
the prevention and control of malaria. At last there are strong
signs of major new international political commitment to tackling
malaria. This is seen in the discussions af the Abuja summit on

Malaria in April.

There is now a real possibility that the resources available to
tackle malaria will increase substantially, perhaps tenfold, during
the next few years. Some of these new resources must be
invested in the search for new and better technologies. An
effective vaccine would certainly be a breakthrough, but even in
the most optimistic scenario, such a product will not be available
for widespread use within the next five years. The question is

what to do in the meantime.

We have today a number of reasonably effective and cheap
technologies which if widely applied could result in a major
reduction of the burden of malaria. None of them are perfect,
but technical limitations are not the main problem. The most
pressing need now is for mechanisms which allow the majority of
the most affected families to use the available technologies in
the near future. When such mechanisms exist, it should be

relatively simple o add to the  technologies in use or replace



them with new ones as they become available.

In highly endemic situations found in sub-Saharan Africa, three
inTerv’enTioné could be introduced within a year or two, even
where the health infrastructure is very poor. These are
distribution and use of insecticide - treated bednets, rapid first-
line treatment of all suspected malaria cases, and routine
intermittent presumptive malaria treatment of all pregnant
women. These combined could halve the burden of malaria in the
most vulnerable population gr'ou'ps. If they were Iinkéd
to improvements in mosquito control and 'in the diagnosis,
treatment and referral of complica‘réd malaria cases, the burden
of poor health and death due to this disease could be reduced

even further.

Most of these highly cost effective interventions have been
available for over a decade, but, with the exception of a very
small number of countries in South - East Asia and Africa, none
of them has yet been applied on a big enough scale to make much
difference in malaria incidence, morbidity or mortality. There

have three main obstacles.

First, the network of public sector health facilities, Iargély

134



focused on curative care, has tended to play a conservative and
restrictive role rather than empowering the full range of
potential actors and partners to take action on a large scale.
Government health agencies have a proper and necessary function
in setting standards and monitoring epidemiology and the
effectiveness of control measures. Public sector hospitals and
health facilities are likewise indispensable. But it is unlikely that
the public sector alone will be able to make bednets and
insecticides available to all who need them, or to ensure that all
children have access to an effective first - line drug to freat
malaria. New ways of using the energy and skills of communities,
and new ways of harnessing the power of the private sector will

have to be used fo achieve these objectives.

Second, during the 1990s there has been a concentration of
effort in the poorest countries on health sector reform, with a
shift away from what was seen as the vertical disease - oriented

approach.

Health sector reform and sector wide approaches were certainly
needed, but they do not appear to have had much impact on
malaria. Reductions in malaria and other diseases which are

undermining social and economic development must be key
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outcomes by which the effectiveness of health systems and

health reforms are measured.

Third, the last decade of malaria control in most poor éndemic
countries can be characterised as one of testing the
effectiveness and feasibility of various interventions on a small
or medium scale. These activities were supported mainly by
ministries of health and non governmental organizations. There
are Yoo few models of large scale public/private partnerships in
which the strengths of both sectors are harnessed to bring

effective malaria control technologies o entire populations.

A tenfold increase in resources will not translate into a tenfoid
improvement in malaria control unless there are major changes in
organisation and approach. At present there is thought to be
insufficient capacity to absorb in a transparent and accountable
way a large increase in resources at local level. Qualified human
resources are either scarce or inappropriately deployed. One
solution is to train more health workers and ensure that they are

appropriately deployed and properly paid.

At the same fime, new ways must be found to channel resources

for malaria control to where they are needed by using the
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energies and talents of the people living in the areas concerned.
Two possibilities hold great promisé. One is to make intensive and
creative use of new information technology for tfraining local
people in delivering selected malaria control activities and
documenting and sharing information on their impact. The other
is to set up a franchise system to channel funds and supplies
efficiently to local communities, this would provide ways of both

financing the necessary activities and ensuring their quali.ty.

All said and done the conclusion that can be drawn from fhe |
otifcome of this study is that the Roll Back Malaria movement
despite all efforts made by WHO and other partners to keep it
onh track in its over three years of existence have had little if any
impact on countries of Africa south of the Sahara where the
miseries caused by malaria is the worst in the world. Malaria
morbidity and mortality in this region continues to escalate at an
alarming rate with catastrophic effects on the health of its
population and on the social and economic aspects of their lives.
There is the urgent need, therefore, for the par‘rnershipufb
review the RBM programme to make it more effective if it were
to remain focused and to achieve its stated goal. For now, fo
guote Mr. D. Alnwick who himself quoted a partner from East

Africa: "without significant resource mobilization and soon, alt our
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efforts are simply another glossy policy report that will gaTHer'
dust". (WHO, MIP/01/CDS.6, 2001, p.11)

From the programme briefly outlined above it is quite clear that
malaria control could be achieved within the bounds of present

day technologies if adequately organised and supported.
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