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Operational and epidemiological field research
activities for the implementation of malaria control
through primary health care in Africa

J. A. NAJERA1

The magnitude of the malaria problem in tropical Africa has been a deterrent to a
large-scale control effort as long as the aim was conceived to be only a reduction in trans-
mission. Thefocus on local priorities brought about by the primary health care approach
has resulted in the formulation of a strategy of malaria control that envisages the
progressive incorporation of antimalaria activities as peripheral and supportive primary
health care structures are developed.

The local application of this strategy requires a new approach to the study of the
epidemiology of malaria as a disease, with greater emphasis on the reasons for its focal-
ization or intensification in space, time, and social groups and the implications for
control measures.

The primary health care approach opens up a wide areaforfield and health services
research into the deployment of different technical resources for malaria control, as well
as into the setting up of monitoring systems for the detection of technical problems, such
as drug and insecticide resistance, or for the early recognition of epidemic outbreaks.

Africa south of the Sahara was largely by-passed
by the global malaria eradication campaign of the
1950s and 1960s. Prior to the Second World War,
malaria control activities in Africa had as their main
objective the support of the colonial administrations.
Since the early 1950s, as the concept of global eradi-
cation began to take shape, it became necessary
to explore the feasibility of eradicating malaria in
tropical Africa. Several pilot projects were started,
but in 1955, when the global plan was finally elab-
orated, it had to be recognized that the feasibility of
malaria eradication in tropical Africa with the exist-
ing methodologies had not been demonstrated (1).
The search for methods to interrupt malaria trans-
mission was intensified and, although some successes
were reported from forest areas in Liberia and Cam-
eroon and from meso- and hyperendemic areas in
Uganda, repeated failures were noted in the savanna
areas with all the available insecticides, drugs, and
the various combinations of these measures.
Although less ambitious objectives than eradi-

cation were recognized as valid for an antimalaria
programme in 1969 (2), it was not until 1978 that a
malaria control strategy, which made practical pro-
posals for African conditions, was formulated.' For
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the first time the prevention of mortality and reduc-
tion of suffering by opportune treatment became a
valid target. The basis of this strategy is the concept
of primary health care, which necessitated consider-
ing malaria as a disease that, in many areas, may be
a serious, even the most serious, health problem,
demanding solutions that are in the interest of the
local people, rather than aiming at eradication at all
costs, in the name of a global goal (3, 4).

THE PRIMARY HEALTH CARE APPROACH

Primary health care as a practical approach to
making essential health care universally accessible is
equally valid for all countries (4). Its implementation
requires political commitment to the reorientation of
the national health development strategies. There is
no doubt that the better the knowledge of the local
health problems, the better the primary health care
that could be provided-but this does not justify
postponing the implementation of the primary health
care approach until the results of elaborate studies
are available, not even if these are designed to test the
feasibility of the approach or to achieve optimization
of technologies. Nevertheless, primary health care
should be improved progressively by learning and
research. It is essential to learn by doing, through an
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appropriate system for evaluating the attainment of
targets. Specific studies and planned research acquire
a very important role in problem identification and
problem solving. The system should continually re-
ceive the feedback of acquired knowledge from the
evaluation of planned actions and the identification
of problems and should use this knowledge for re-
planning action or to plan organized research, when
needed.
One should therefore start with the recognized

health problems. In most areas of Africa south of the
Sahara, malaria will be one of these and in many of
these countries it will be of such high priority as to
justify the launching of specific antimalarial activities
as a port of entry for primary health care.

Primary health care cannot be planned as a sep-
arate vertical programme, nor can existing health
services be dismantled in order to plan an ideal
organization, but from the beginning primary health
care has to be the main goal of health planning, so
that all the resources of the health sector as well as
intersectoral cooperation can be geared towards it.
As suggested by the Alma-Ata Conference, it is es-
sential to evaluate the main obstacles to the primary
health care approach, such as resistance to change,
commitment to urban hospital-based medical care
systems, or vertical specific disease control pro-
grammes, as well as opposition or resistance from
political, professional, or commercial groups. Ways
of overcoming these obstacles and achieving the col-
laboration of sceptical or opposing groups should
be investigated. Equally important is the adequate
evaluation of positive elements that can be mobilized
as resources, such as existing forms of community
organization; social, political, or religious organiz-
ations; traditional health care systems; and areas of
intersectoral collaboration.

ASSESSMENT OF THE MALARIA PROBLEM

Malaria continues to be a multifaceted problem:
in different places and for different people, it may
present different forms, it may differ in intensity,
and it may variously affect their life and social and
economic development. In highly endemic areas, for
settled populations, it may be a disease of infants and
children, with varying importance as a cause of infant
mortality in relation to the levels of immunity of the
population and the continuity of transmission. It also
constitutes a serious problem for pregnant women
and severely affects the birth weight of infants. Immi-
grants into highly endemic areas, particularly tem-
porary labour forces, may suffer serious effects of
the disease, even death, depending on their origin and
previous malaria experience. At the other end of the

scale of endemicity, malaria may be a disease that
occasionally causes disastrous epidemics when abnor-
mal meteorological conditions favour transmission
or when such conditions are produced in pursuit of
economic development, such as road construction,
irrigation, or agricultural colonization. In origin,
specific problems, such as drug resistance, are often
associated with certain groups and human activities
in particular ecological environments, where people
tend to be subject to very frequent use of antimalarial
drugs, mostly as chemoprophylaxis in the presence
of high transmission.

It is necessary to study the epidemiology of malaria
in Africa, as a disease, more intensely than in the
past, when the emphasis was placed on the study of
the infection and its transmission. The extent of mor-
bidity and mortality and the frequency and severity
of clinical manifestations are better known among
foreign migrants and urban populations than among
the rural populations of endemic areas, about whom
extensive knowledge is available on parasite and
gametocyte rates, vector densities, sporozoite rates,
and often their seasonal variations. As mentioned
before, primary health care, by focusing attention
on the interest of local populations, will produce the
necessary change of perspective.

Past generalizations need to be abandoned or re-
vised; so-called holoendemic areas are not always
uniform entities -even there, malaria has a tendency
to focalization and seasonal variation. As mentioned
above, certain ecological characteristics, natural or
artificial, may increase or decrease the intensity of
transmission throughout the year or in particular
seasons, and different population groups may suffer
differently, not necessarily because of varied expos-
ure to transmission but also because of differences in
the frequency of complicating factors, such as mal-
nutrition, concomitant infections, or accessibility to
appropriate treatment.
The epidemiology of malaria is certainly deter-

mined by major ecological characteristics, such as
climate, altitude, hydrology, flora, fauna (including
malaria vectors), and the basic characteristics of the
population. Such rather immutable characteristics
(except for seasonal and secular variations) may be
considered as the basic framework within which local
biotopes change as a result of the interaction of a
variety of processes. Among those that more directly
affect the malaria problem are: (a) development
trends, such as agricultural colonization of jungle
areas, construction of irrigation projects, develop-
ment of communications and trading facilities,
search for and exploitation of natural resources (oil,
mining, etc.), industrial development, and urban-
ization; (b) economic processes that interact and, in
part, determine the above, such as the prices of major
agricultural products (cotton, sugar, bananas and
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rice being among the most directly related to mal-
aria), availability of pesticides and fertilizers, and the
availability of credit; (c) social processes, such as the
distribution of ownership of the land, forms of com-
munity organization and relationship to government,
migratory habits and nomadism, labour relations,
availability of migrant labour forces and their origin
and legal status; and (d) cultural processes, such as
attitudes to disease and medical services, level of
literacy and general education, types and materials
of house construction, dispersal or agglomeration of
houses, and traditional economic activities in agri-
culture or husbandry.

These, and other factors, determine the basic mal-
aria problem on which community or government-
generated modifiers impinge with more or less success
through traditional or imported curative or preven-
tive practices- practices that should be evaluated
and their effects optimized. As mentioned under the
heading "The primary health care approach", the
study of epidemiology will be an essential factor for
the improvement of control, either in response to
identified problems or to the possibility of develop-
ment of more ambitious control plans.

MALARIA CONTROL THROUGH
PRIMARY HEALTH CARE

Where and when malaria is a recognized health
problem, the first responsibility of the health services
is to provide accessibility to appropriate diagnosis
and to make treatment available to the whole popu-
lation at risk. Wherever feasible, emphasis should be
placed on prevention and control.
The primary health care approach requires that the

selection of control activities should be guided by the
possibility of maintaining the gains achieved and not
only by the effectiveness of the measures proposed.
It may be said that, as Russell advised in the 1930s,
constant striving for continuity of modest effort
should be preferred to great effectiveness and speed
when their maintenance cannot be ensured (5).
An antimalaria activity should be organized as a

spearhead of health promotion and as a possible port
of entry for primary health care in every situation
where malaria is an overwhelming priority and where
it is feasible to maintain the specific antimalaria
activity and to develop it into a system for provision
of essential health care. The creation of a network of
diagnosis and treatment facilities for malaria at the
community level, with an appropriate referral system,
may be considered as an activity that could be ex-
panded to take account of other major community
problems and help in their solution. In contrast, mass
drug administration campaigns will certainly produce

more reductions in the prevalence of malaria infec-
tion, but will most likely lead to decreased coverage,
excessive cost, and possibly to drug resistance; in
most cases, they will not contribute to the building of
a primary health care structure. Whatever system of
contact is developed between the health infrastruc-
ture and the community, it should become the vehicle
of appropriate education for health.
The operational mechanisms for the application of

these principles to concrete situations will require an
intimate knowledge of the problems, the adequacy
and acceptability of proposed solutions, as well as
answers to numerous questions on the organization
of primary health care within communities and their
supporting services, and on ways of mobilizing and
maintaining community participation. Many of these
questions will require systematic study and, in some
cases, organized health services research. It has to be
borne in mind that often a very precise study does
not provide any clue as to the applicability of its con-
clusions to the wide variety of situations found in
reality; often the questions posed concentrate too
much on technological issues and not on the reasons
for their acceptance or rejection by the community.
Field research often mimics laboratory research in
looking for the best solution and not for the con-
ditions that make some approaches preferable.
The keynote of primary health care is the pro-

jection of the health services to the community and
multiple approaches may be used, whether the most
peripheral health worker or community worker is a
paid member of the health services or a community
volunteer receiving or not receiving an allowance.
The selection and training of these community health
workers, the degree of complexity of their training,
the possibility of entrusting them with a variety of
duties, their turnover, and the methods of super-
vision and logistic support for their activities may
also be subjects for study, documentation, and ex-
change of experiences.

In studying these subjects, the research is often
concerned mainly with demonstrating the possibility
of effectively performing a set of activities. On many
occasions, it has a centralist point of view, i.e., it
considers as a "volunteer" anyone who is not paid
by the health services and assumes that his or her
motivation is basically altruistic, without exploring
the variety of compensatory relationships that may be
established between a health worker, provided with
knowledge and logistic support by the health services,
and the community. Volunteer health workers often
relate to the community as private medical prac-
titioners and, as such, may vary from effective pro-
viders of community services, which the community
appreciates, compensates and demands, to instru-
ments of exploitation of community weakness. Their
effectiveness as community health workers will
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depend on their acceptability and accessibility to the
whole or part of the community, and these qualities
are themselves related to the definition of community
in geographical terms or in terms of social relations.

Similar problems occur in relation to the procure-
ment of drugs and whether the government should
provide them free of charge (or at a subsidized price)
or whether the community should pay for them,
either as a communal effort or as payment by in-
dividual patients, through the primary health care
system or commercial channels. The strength of
social cohesion in the community structure and the
possibility of obtaining the collaboration of mass
organizations with social, political, or religious goals
will greatly facilitate the work of community health
workers.

Health education has often received lip-service but
no real support and has suffered a strong technologi-
cal bias, focusing on teaching devices more than on
improving learning. Modern educational approaches
have to be brought into the design of ways to modify
the attitudes of people towards disease and its treat-
ment and prevention, particularly with respect to
personal and community protection, and must also
be concerned with procedures to study and evaluate
the effect of those approaches. Perhaps, rather than
being preoccupied with technological gadgetry, such
as the use of films, pictures, flannel graphs, or im-
ported techniques for studying social attitudes (such
as complex questionnaires), health education should
concentrate on the various ways of approaching
schoolteachers and children, community leaders,
health workers, and the general population, as well as
on the potentiating effect of intersectoral cooperation
in education for development.
As the primary health care system develops and

community participation is mobilized, it will become
necessary to explore the feasibility and ways of organ-
izing and supporting communal work for specific
vector control activities, which in some places may
lead to the selection, training, and communal support
of community mosquito control or vector control
workers.

ORGANIZATION AND SOPHISTICATION
OF REFERRAL SERVICES

This is perhaps the main subject for organized
health services research because it may count on a
formal structure for the collection of the required
information. The subjects of study should include the
provision of adequate logistic support to the com-
munity health workers (in terms of effectiveness and
efficiency), the suitability of the information system
for the identification of abnormal situations and

for the opportune mobilization of resources for the
solution of specific problems, with particular ref-
erence to ways of complementing and enlarging the
competences available at the periphery for providing
adequate health care to the communities and for
supporting the progressive improvement of the peri-
pheral services.

Referral services should undertake continuous
evaluation of primary health care at the periphery
with the aim of extracting knowledge and experience
of improved health care delivery that may be applic-
able elsewhere. They should support and guide
organized epidemiological or operational research on
peripheral approaches to primary health care.

SUITABILITY OF AVAILABLE CONTROL MEASURES

The first tactical variant of the WHO malaria
control strategy, i.e., the provision of appropriate
diagnosis and treatment in order to prevent mortality
and reduce suffering due to the disease, poses several
technical problems.

Appropriate diagnosis should mean the identifi-
cation of those individuals whose treatment with
antimalarial drugs will be beneficial to them or to
the community. In hyper- or holoendemic areas, the
presence of microscopically detectable malaria infec-
tions may not be an appropriate indication for insti-
tuting an antimalaria treatment. Malaria parasites
may be found in 40-80o of healthy individuals who,
if treated, will become reinfected in a short period
of time. If treated continuously, their immune status
may be affected, while collectively they may exert an
excessive selection pressure for drug resistance.

It is necessary to study the most appropriate
guidance for the provision of antimalaria treatment.
In most areas, "fever of unknown origin" or "fever
and chills" may be the main indication for anti-
malaria treatment at the periphery. Of course,
whether a fever is designated as "of unknown origin"
will depend on the clinical training provided to per-
mit community health workers to diagnose causes
of fever other than malaria. In most areas, a latent
malaria infection may become exacerbated by a con-
comitant infection and it has been shown that malaria
may be a secondary cause of serious illness and death,
so that it is advisable to add a full course of anti-
malarials to the treatment of any fever in children
below the age of 10 or 15 years, depending on an
assessment of the development of immunity in the
population based on clinical and epidemiological
observations.
The risk that Plasmodium falciparum infection

poses to the pregnant mother and the developing
fetus calls for the protection with regular chemo-
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prophylaxis of all pregnant women as an essential
element of the first tactical variant. Ways of im-
plementing this protection should be investigated.

In order to diminish selection pressure for drug
resistance, it is necessary that the treatment given to
malaria cases should be fully curative. The drugs and
doses to be used will depend on the response of the
local parasites to the drugs available. Existing infor-
mation will, in most places, allow the selection of
an appropriate course of treatment. A monitoring
system of treatment failures should be developed to
detect decreased susceptibility and the emergence of
drug resistance.

Drugs should be used to provide appropriate
clinical treatment and not primarily to diminish the
parasite reservoir. As community health workers
acquire experience and referral systems become
operational, it. will become possible to upgrade their
clinical competence and to provide treatment better
adapted to the patient's needs. The desirability of
obtaining the maximum benefit from the drugs has to
be balanced by the feasibility of compliance, particu-
larly when prolonged treatments are required after
the disappearance of symptoms.
The second tactical variant of the malaria control

strategy, calling for the reduction of morbidity,
mainly through chemoprophylaxis or personal pro-
tection, will generally be implemented for population
groups at specially high risk, concomitantly with
the general application of the first variant. Discrete
groups, such as labour camps in economic develop-
ment projects, new communities in colonized areas,
workers engaged in irrigation projects in semi-arid
areas, and army or police posts in highly endemic
areas, would require protection owing to the frequent
inclusion in such groups of a considerable number of
non-immune persons or the increase in transmission
due to disturbed ecology. Whenever drug prophylaxis
is instituted, it should be complemented by measures
to control transmission and directed mainly to tem-
porary residents. The protection of permanent im-
migrants should be studied considering the needs of
newcomers, the resources for early diagnosis and
treatment and for transmission control and personal
protection, and the possibilities of eventual ac-
quisition of immunity. If possible, the risks should be
evaluated during the planning process of economic
development projects, from site selection to house
protection, so as to prevent "man-made" malaria
and ensure healthy human settlements.
Urban populations are generally subject to a re-

duced risk of transmission and cities often have the
resources to maintain mosquito control operations.
Techniques and methods should be evaluated. It will
also be necessary to investigate ways of informing
urban populations about areas of malaria risk and
adequate personal protection measures.

INVESTIGATION OF SPECIFIC
TECHNICAL PROBLEMS

Many technical problems require investigation in
order to improve the effectiveness of dealing with the
malaria problem or to expand the capacity for pre-
vention. Among these may be mentioned the epi-
demiology of drug resistance and its relation to, and
impact on, drug use; the study of the frequency and
importance of the side-effects of drugs, particu-
larly the problem of pruritus as related to the use
of chloroquine and other 4-aminoquinolines; the
relationship between chemoprophylaxis and the de-
velopment of immunity; the epidemiology of malaria
immunity; the biology of malaria parasites and the
epidemiological importance of different strains;
the problem of insecticide resistance; and the epi-
demiological importance of vector species complexes
and their population dynamics. These problems
should be the object of well-planned field research,
but the primary health care system of evaluation and
problem recognition will provide important basic
information on the extent of certain problems and
should guide in the selection of research sites. Gain-
ing the community's participation in primary health
care would ensure their collaboration in the studies
needed.

DEVELOPMENT OF INFORMATION SYSTEMS

Information systems in most malaria eradication
programmes have been designed to respond to the felt
needs of the central planners for central execution
and supervision; often the designs have been based
on theoretical considerations of efficiency more than
on actual experience.
An information system should facilitate the run-

ning of the essential activities. In a decentralized
primary health care system, it should aim at ensuring
that adequate information reaches the periphery, that
abnormal situations and appropriate responses are
identified, and that the exchange of information and
transfer of positive or negative experiences take place
in the learning-by-doing process, which is essential
to the building of an operational primary health care
system. Collection of routine information on epi-
demiological parameters by a structure in the pro-
cess of being built and interpretation of the data will
always be difficult, as it will not be possible to esti-
mate population denominators. Structure building
can be monitored by the number of working elements
(posts, community health workers, etc.). Information
on the consumption of drugs and other malaria con-
trol materials will be required in order to ensure
adequate logistic support. The impact on mortality
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and the frequency of serious diseases may be esti-
mated by changes in the number of severe malaria
cases reaching established health services covering
a particular area, and the proportion of these cases
actually referred by the peripheral primary health

care workers. In some circumstances, the impact of
primary health care activities on mortality and
morbidity should be studied by appropriate survey
methods or longitudinal studies in indicator areas.

RESUME

ACTIVIT-S DE RECHERCHE OPERATIONNELLE ET tPIDEMIOLOGIQUE SUR LE TERRAIN
POUR COMBATTRE LE PALUDISME PAR LES SOINS DE SANTE PRIMAIRES EN AFRIQUE

L'ampleur du probleme du paludisme en Afrique tro-
picale a entrave tout effort de lutte de grande envergure
tant que le but vise n'etait que de reduire la transmission.
L'approche fondee sur les soins de sante primaires ayant
mis l'accent sur les priorites locales, il en est resulte une
strategie de lutte antipaludique qui envisage l'incorporation
progressive des activites dans ce domaine a mesure que sont
mises en place des structures peripheriques et d'appui pour
les soins de sante primaires.

L'application de cette strategie sur le plan local necessite
une nouvelle approche de l'etude epidemiologique du palu-
disme en tant que maladie, l'accent etant mis davantage

sur les raisons de sa focalisation ou de son intensification
dans 1'espace et dans le temps ainsi que parmi les groupes
sociaux, et sur les incidences des mesures de lutte.

L'approche fondee sur les soins de sante primaires ouvre
de vastes horizons pour la recherche sur le terrain et la re-
cherche sur les services de sante portant sur le d6ploiement
de differentes ressources techniques dans la lutte antipalu-
dique ainsi que sur la creation de systemes de surveillance
pour deceler les problemes techniques tels que la resis-
tance aux medicaments et aux insecticides ou pour depister
rapidement les poussees epidemiques.
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