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HOUSEHOLD-BASED MALARIA CONTROL IN A HIGHLY ENDEMIC AREA OF
AFRICA (TANZANIA): DETERMINANTS OF TRANSMISSION AND DISEASE AND
INDICATORS FOR MONITORING — KILOMBERO MALARIA PROJECT
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The Kilombero Malaria Project (KMP) attempls to define operationally useful indicators of
levels of transmission and disease and health system relevant monitoring indicators to evaluate
the impact of disease control at the community or health facility level. The KMP is a longitu-
dinal community based study (N = 1024) in rural Southern Tanzania, investigating risk factors
for malarial morbidity and developing household based malaria control strategies. Biweekly
morbidity and bimonthly serological, parasitological and drug consumption surveys are carried
out in all study households. Mosquito densities are measured biweekly in 50 sentinel houses by
imed light traps. Delerminants of transmission and indicators of exposure were not strongly
aggregated within households. Subjective morbidity (recalled fever), objective morbidity (el-
evated body temperature and high parasitaemia) and chloroquine consumption were strongly
aggregated within a few households. Nested analysis of anti-NANP40 antibody suggests that
only approximately 30% of the titer variance can be explained by household clustering and that
the largest proportion of antibody titer variabilify must be explained by non-measured behav-
ioral determinants relating to an individual’s level of exposure within a household. Indicators
for evaluation and monitoring and oufcome measures are described within the context of health
service management o describe control measure output in terms of community effectiveness.
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Interest 1in research on parasitic disease often
focusses on the causative agent. Therefore,
much of the information avatlable is related to
quantitative laboratory findings at the cellular,
parasitic or host level. Quahtative risk factors
relating to the natural environment, the host’s
behavior, or the socio-economic setting in
which a disease is contracted are less attrac-
tive to researchers. Firstly, they are difficult to
quantify, and secondly it is often methodologi-
cally more difficult to obtain the information.
Quantitative risk factors from epidemiological
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studies have very often neglected factors such
as the health system and the community’s
perception of a disease,

It 1s 1mportant that monitoring and evalu-
ation 1ndicators should be relevant for health
caré managers and managers of communicable
disease control programmes, for example dur-
ing the expansion of a pilot activity to a large
scale application (Tanner, 1989). Malaria re-
search, and research in general, may have to
enlarge their scope so as to produce research
results which are relevant to and applicable by
operational disease control management teams.
This will include considering and using dis-
case categories as perceived by communities.
It will also involve enlarging the scope of risks
to include risks stemming from within the
health care delivery system, and those due to
social and political factors with an impact on
disease frequencies.

The nature and potential of these nsk fac-
tors depends very much on the socio-ecologi-
cal setting. Their importance or the focus for



122

control may vary between sites. In most coun-
tries where malaria represents a large burden
of 1ll health for the inhabitants, the resources
available for curative and preventive health
care are very limited. Therefore the setting of
priorities for control activities and their evalu-
ation need to be tailored to the characteristics
of a particular endemic setting. Within such a
framework, relevant results of health system
management research can be used for deci-
sion-making by administrative units such as a
district or a region. The availability of rel-
evant information does not in itself produce
informed decision-making, but it is an essen-
tial prerequisite for it. It is therefore crucial to
propose monitoring and evaluation indicators,
with good accuracy and precision, which are
easily applicable within the decision- making
setup.

For many years, research on parasitic dis-
ecases has been carried out in a rural area in
Southern Tanzania, around Ifakara. Previous
work investigated the interrelationship of nu-
trition, infection, immunity and exposure to
parasitic disease, and also the community’s
perception of ill-health. A major finding was
the importance of parasitic disease within com-
munities; only 7% of all children were without
any parasitic infection throughout one year
(Tanner et al., 1987), Within the context of
malaria control, it is relevant to focus on two
sets of determinants; determinants of exposure
and on exposure as a determinant of the fre-
quency of malarial illness within a population.

The comprehensive Kilombero Malaria
Project (KMP) was launched 1in late 1988. This
longitudinal project is being undertaken in two
villages of the Kilombero District, Morogoro
Region, in Southem Tanzania. The villages
are 1n a low-lying river plain, with occasional
flooding and some irrigation for rice-growing
(Tanner et al., 1987, 1991). The project’s aim
1S to investigate the relationship between ex-
posure, immune status and morbidity, and to
devise and validate control strategies based on
these findings.

Earlier studies in Ifakara described a house-
hold clustering of anti-NANP40 immune re-
sponse (Del Guidice et al., 1990). It has been
assumed that NANP40 titers are basically a
reflection of exposure (Nardin et al.,, 1979;
Tapchaisrt et al., 1983, 1985; Del Giudice et
al., 1987; Tanner et al., 1986).
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One of the objectives of the present project
was to investigate further this household clus-
tering of immune response in relation to expo-
sure, and to morbidity. At the outset of the
study, villages were to be classified into trans-
misston units, i.e. clusters of houses with simi-
lar mosquito densities as determined at the
beginning of the first transmission season.

Descnptive and analytic data from the KMP
is presented in this paper. Special emphasis is
laid on the utility of the parameters studied for
the monitoring and evaluation of malaria con-
trol aiming at morbidity control.

MATERIALS AND METHODS

Study area — The villages are 30 km dis-
tant from each other. Both show patterns of
highly endemic malaria. There is intense, year-
round transmission, despite the fact that an
entomological peak season occurs between May

and July (Fig. 1).
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Fig. 1. classical determinants of mataria endemicity in
three seasons (Dry, low and high mosquito density) in
children 2-9 years of age in Namawala and Michenga.
(A) Chinical signs and exposure: Spleen rates (Hackett
scores), Entomological inoculation rate (infectious bites/
man/right). (B) Parasite rate, high parasitaemia rate and
gametocyte rates.
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Plasmodium falciparum represents the ma-
jor species found — more than 90% of all 1n-
fections. The major vectors are Anopheles
gambiae s.l. and An. funestus. The schedule of
investigations undertaken i1s shown in Table I,

TABLL 1

Schedule of investigations of the Kilombero Malarta
Project population (N = 1024; < 1:88;1-:262,
5-:215,10-; 158, 15-: 301

Surveys: Biweekly Two weckly recall of an
individual’s svmptoms of
morbidity (N = 830)

Biweekly Timed hght trap collection
or household mosquito
density (N = 58)

Bimonthly Fingerprick blood sample
collection for parasitology
and immunology

Biannually Census update of study
population

Indicators — Some of the possible indica-
tors under study are of a purcly qualitative
nature. These include the quality of housing,
the efficiency of the preventive health services,
the state of the primary health care systcm and
the ecology of the Kilombero Valley, as well
as houschold security in terms of adequate pro-
vision of food, education and health care to all
household members. The setting 1s, of course,
also undergoing changes resulting from devel-
opment in other sectors, like roads and agrni-
culture. Fig. 2 summarizcs a classical nctwork
some of risk factors being responsible for a
high malaria incidence in some individuals and
in some households within a particular socio-
ecological setting.

As one of the impacts of any future control
strategics must be the reduction of the load on
primary and referral care facihities, timportance
was also given to the perception of i1ll-health
in the community, as expressed by answers to
morbidity questionnaires, or in the records of
the Village Health Posts.

Figure 3 1llustrates the importance of
“homa” (Kiswahili for ‘fever’), which 1s a
concept of febrile 1llncss in Swahili culture.

Approach — A variety of approaches were
used to appraise the utility of different deter-
minants of malarial 1llness.
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Fig. 4: vanability of mosquito density as established in a
single house at Namawala.

Firstly, a longitudinal population-based
study has been set up. This study attempts to
describe transmission parameters, in relation
to morbidity at the community and household
level, and to individual and household immune
status. The aim was to quantify the important
nisk factors. With this information, an estimate
could be made of the risk reduction that might
be possible with simple malana control mea-
sures. The study design 1s basically that of a
repeated cross-sectional survey. It therefore also
offers the possibility of evaluating within and
between individual variations through the for-
mation of cohorts addressing particular issues.

Secondly, a randomized intervention ex-
periment 1s currently being implemented. The
aim 1s to investigate the impact of two control
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measures on perceived morbidity at the house-
hold level, using a double-blind test. The two
measures are the use of impregnated mosquito
nets, or of impregnated plastic strips: these are
made from split polytene bags, and are fitted
around the bed frames. The strips have a sur-
face area four times smaller than that of the
nets, and will be impregnated with a four times
higher concentration of insecticide.

The study also includes an assessment of
the impact on transmission of various inter-
vention densities within a given geographical
area. In addition, the impact of the coverage
of an intervention on morbidity is investigated,

Thirdly, there are special in-depth investi-
gations of entomological or tmmunological
questions, using nested case-control studies,

Initially, it was planned to select transmis-
sion units, conststing of households with simi-
lar mosquito denstties. However, this concept
had to be abandoned, owing to the high vari-
ability within each house. This proved to be as
large as, or even larger than the variation be-
tween houses, if short periods of observation
were considered (Fig. 4).

RESULTS

Mosquito density and transmission — The
two matn species of mosquitos in both villages
are An. gambiae s.l. and An. funetus. The den-
sities of the two mosquito species within a
house were highly correlated (r2 = 0.36 to r2
= 0.83). In one village (Namawala), a few
houses consistently showed the high densities
of both mosquito species. Interestingly, in
Michenga this could not be observed. Sporo-
zoite rates were similar (range 1.5 - 17.6)
throughout seasons and between households.

Morbidity indicators — The morbidity re-
sulting from exposure was defined in terms of
subjective and objective symptoms and signs
(Fig. 5). We attempted to construct various
symptom cluster diagnoses (SAS, 1988) with a
high probability of reflecting parasitological,
immunological and chnical signs of malarial
1llness, with a view to reflecting disease per-
ception within our study population. At least
6, age-specific syndromes could thus be de-
scnibed 1n statistical terms.

Some important aggregates of symptoms
and signs — upper respiratory tract syndrome
with headache, fever, earache, running nose



Mem. Inst. Oswaldo Cruz, Rio de Janeiro, Vol. 87, Suppl. 111, 1992

Inoculation rate [per day|
0.2 ]-—-"---*-‘-—-—--———-—----------—------m-—-‘-mn --- - 1

015 ith

D 1

- ' I A ! ' 1
TN 1z / ; Y . Y y ' ‘,l
| ; / . N ; - - \ P

. ,
N J. 2 [N S R
" H , *‘-\R - ‘ g I\ L]
0.05 Ve o ' =4 , Yy &
o . {l , \.‘ o/ \\‘H//‘\\\ '
/__‘.-'3"“‘\-5.,_* U\é / \ BT
"--...__l_(" ..)—--‘-..__a ey o h-'_"-&"‘_'-.l/-\\ /(—h """*-a-f‘: - Lo
1 . 1’ ad - \
e R B R I B e KR AN TR Sk S M PR
May Jun  Jul Aug Sep Ort Nev Dec Jan Fed Mar Apr May
Month
~-~ Repariad lever a Sick —¢ Severe tough

4 Dlarrhoes ]

— —— p—— —_

Fig. 3: age-specific incidence of illness and symptoms.

and cough; an abdominal syndrome with diar-
rhoea, abdommal pain and vomiting; a febrile
syndrome with a variety of age-specific symp-
tons and without abdominal or pulmonary lo-
calization.

These syndromes were then compared to
age-specific objective signs of presumed ma-
lartal infection, including:

Objective signs — PAT: Parasitemia Asso-
ciated with Temperature: an elevated body tem-
perature (> 37.5 C), associated with high
parasiternia, i.e. higher than the median found
for that age-group in a survey. PAN: high
parasitaemia associated with high anti-NANP40
antibody levels, as a sign of presumably recent
mfection. High antibody levels were levels
higher than the median age-specific titer found
in a survey. TAN: elevated body temperature
associated with high anti-NANP40 antibody
levels (Tables 1I and III).

TABLE Il

Age-specific prevalence of three different
‘objective’ fever episodes

Age specific prevalence (%)

Age group -1 2-4 59 10-14 15+
PAT 39 1.2 7.0 8.0 4.5
PAN 8 11 79 82 97
TAN 39 3 7 9 5

PAT = parasitacmta associated temperature.
PAN = parasitaemia associated anti-NANP40 titers.
TAN = temperature associated anti-NANP4O0 titers.

Relationship between exposure and mor-
bidity indicators — The symptom-syndromes
described above, and also recalled fever alone,
and not as a symptom-complex, wcre assessed
in tcrms of their power to predict malana 1ll-
ness as measurcd by objective signs (SAS,
1988) The results are shown in Table [V.
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TABLE 111

‘Accuracy’ of symptom clusters for predicting
‘objective’ fever episodes

PAT PAN TAN
Sensitivity % 56 89 67
Specificity % 81 28 80
PPV % 11 10 12
NPP 9% 98 97 98

PPV = positive predictive value.

NPV = negative predictive value.

PAT = parasitaemia associated temperature.

PAN = parasitaemia associated anti-NANP4Q titers.

TABLE IV

Association {odds ratio with 95% confidence intervals)
of PAT (parasitaemia and temperatures > 37.5 0C)
and subjective fever cpisodes with exposures
(mosquito density) and outcome of illness
(chloroquine intake)

Houses with high/low density
An. gambiae

1.70 (1.19-2.42)
0.67 (0.33-1.31)

Subjective fever
PAT

Recent chloroquine intake

2.45 (1.34 -4.54)
1.57 (0.54 - 4.56)
1.47 (0.69 -3.15)

1.44 (0.75-2.79)
0.82 (0.54-1.2%)

Subjective fever
Cough
Diarrhoc¢

Objective tever
Parasitacmia 7%

In predicting PAT, fever frequency alone
was as good as the more complex illnesses
during the period when mosquito densities were
at their lowest (82% of all traps were empty).

Durning the dry season, mdividuals with
fever episodes within the two weeks previous
to the interview were ten times more likely to
have PAT at the time of the survey. During
the dry period following the intense transmis-
sion period (March to May), PAT and fever
seem to have a particularly strong assoctation.

During the high mosquito-density period,
people with a recalled fever episode during
the past two weeks were only half as often
found to have PAT as those without recent
tever episodes. This clearly illustrates that the
two mdicators reflect different states.

Variations 1n recalled fever are a reflection
of the seasonality of age-specific disease pat-
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terns. Changes in PAT also reflect a parasitic
or an immunological phenomecnon. As ex-
pected, these recalled, subjective fever episodes
were approximately two times more frequent
in under 5s (40% of all recalled episodes)
compared to older children and adults (24% of
all recalled episodes). Recalled episodes were
recorded for a similar number of pcople of all
ages. With increasing age, the within-age-group
variability (inter quartile range) decreased, both
in terms of the total number of fever episodes,
and in tcrms of the fever rate (number of fever
eptsodes as a % of all interviews with an in-
dividual).

Applicability of fever recall as a morbidity
indicator — The aim of malaria control n the
study area 1s to reduce morbidity, The recalled
fever episode could be used as an easily appli-
cable indicator duning the dry scason to assess
the absence of illness in general. This indica-
tor would reflect changes in the perceived
burden of 1illness at the community level. It 1s
an 1ndicator which 1s operationally very simple,
and could be applicd within the framework of
control activitics being carried out within com-
munities over a wide gecographical area within
the same ecological setting. Information on
fever 1s already routinely collected at health
facilities.

The mmportance of subjective fever rccall
1s also shown by the fact that fever episodes
are clearly associated with an individual’s
chloroquine intake, and with a high mosquito
density in the household. Chloroquine intake
1s rclated to an individual’s perception of the
scverity of a fever. Consistently, other single
symptoms, and other objcctive measures, were
found not to be associated (Table V).

Besides the direct exposure indicator “mos-
quito density”, and the outcome indicator “per-
ceived tliness (fever)”, we tried also to assess
the utility of anti-sporozoite antibody as an
indircet indicator expressing rcecent exposure
(KMP, 1991). The within-individual and be-
tween-housechold variabihity of antibody levels
were examined in relation to measured expo-
surc to mosquitoes at the houschold level.

NANP level as a morbidity indicator -
NANP levels have been suggested as an eas-
1ly-measured exposurc parameter. However, our
findings suggest that NANP40 levels are 1n-
dicative of the total long term exposure of an
tndividual, but may not be appropriate as a
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TABLE V

Partitioning of variance of residuals between villages,
households and surveys

Source DF SS  F value p % total
Village 1 9.22 7.42 0.0001 6.3
Survey 3 1.50 040 0.7509 1.8
Houschold 73 200.95 2.21 0.000]1 14.8
Error 155 411.06 77.1
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Fig. 6: prevalences of PAT, t.e. parasitaemia associated
tcmperature (> 37.5 °C), and fever as recalled by the
individuals.

short term indicator for control programme
management and cvaluation.

An in-depth case control study of febrile
patients at health facilities and in the commu-
nity 1s currently under way in order to inves-

tigate the variabihty 1n cellular and humoral
INMUNC response.

Anti-sporozoitc antibody titers varied sig-
nificantly between geographical arcas and be-
tween households, but not between scasons
(Table V). Geography and household explained
only 23.1% of the total vartance. Approxi-
mately onc third of the variability of antibody
lcvels at the houschold level can be interpreted
as being related to exposure to infectious mos-
quitoes. Recent exposure, as cxpressed by
houschold mosquito density in the two weeks
betore the survey, was compared to the etfects
of long term, continuous cxposure over the
last twelve months, The results revealed that
recent high exposurc has no impact on anti-

NANP40 levels (Fig. 7).

Despite controlling for levels of exposure
within the housc, 19% of the titer differences
between households remained, and may there-
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Fig. 7: the relationship between residuals of the model
of age specific increases of levels of anti-sporozoite
antibody and exposure. The data are pooled over vil-
lages and surveys. (A) Continual exposure denotes for
each house the proportion of catches in which more
than the median density of mosquitoes was caught. The
exposure measure is classified into 5 classcs: 0-20%,
21-40%, 41-60%, 61-80% and 8]-100%. (B) Recent
exposure denotes thc number of mosquitoes caught tn
the house in the two weeks prior to the survey of anti-
bodies. The densities are categorzed into four quartiles.
(C) The effect or recent exposure within each category
of continual exposure.

‘ore be due to other factors operating at the
household level. Possible causes for this con-
siderable household clustering of anti-sporo-
zoite response could be a genetic restriction of
the immune response (in particular families),
and/or a social and/or behavioral determinants.

Approximately 70% of the variation must
be accounted for by vanation between the in-
dividuals in the same household, and possibly
to measuring errors 1n NANP40 assays. The
latter ought not to be large as all procedurcs
utilized were standardized by using titration
units. Variation between individuals could in-
clude differences in genetic determinants of
the immune response. Such differences would
be expected to explain manly the between-
houschold variation. The striking importance
of differences in antibody levels between
members of the same household must be ex-
plained by other, more qualitative household-
based socio-economic risk factors. Differences
in exposure may arise from differences in
behavior and in the situation within the house-
hold (location of sleeping-places etc), in sus-
ceptibility to being batten.

DISCUSSION AND CONCLUSIONS

When one considers that even within one
household some people are more exposed than
others, it becomes clear how complex the 1s-
sues imvolved 1n prevention are. Furthermore,
age-related co-factors of the risk factors, such
as nutritional state or exposure behavior may
play an important role. There will be even
greater variation between households in such
factors as socio-economic situation and atti-
tudes to health and to seeking health-care.

The KMP, as outlined at the beginning, 1s
carrying out intervention experiments designed
to estimate possible risk reductions. Such es-
timates are crucial if appropnate large-scale
interventions arc to be planned. The study
includes investigations of the coverage an
intervention must achicve in order to have a
given impact on transmission. Operationally,
the densities of various interventions are of
great relevance if the community effect 1s to
be high. It i1s not the potency of a vaccine or
a drug or the efficacy of an intervention such
as the use of impregnated nets that will deter-
mine impact at the community or health facil-
ity level, but the extent to which the commu-
nity complies with an intervention, and thus
the coverage achiecved. The effectiveness of a
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given measure depends on how much of its
inttial (theoretical) efficacy is retained when it
1s used in practice in the community. The path
leads via diagnostic accuracy, through user/
provider compliance and coverage (Fig. 8, from
Tanner, 1990). Our attempts to find useful
simple measures for quantifying the transmis-
sion of malaria in Kilombero District, with the
aim of using this information to implement
and evaluate control activities were not suc-
cessful. The situation with regard to the vari-
ous observed variables is clearly extremely
complex. For example, the study of determi-
nants of NANP40 titers showed that there was
no simple relationship with exposure, and
underlines that focussing on more general so-
cial and behavioral determinants may be re-
quired. The search for other, less quantifiable
determinants must be seen within the context
of the evaluation of community effectiveness.
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COMMUNITY
EFFECTIVENESS

tMPHOVEMENT OF THE EFFICACY OF TOOLS

COMMUNITY ¢
EFFECTIVENESS

STRENGTHENING OFf THE APPLICAT'ON OF TOOLS

F1g. 8: the path from the efficacy of a disease control tool
to community effectiveness, which is dependent on di-
agnostic accuracy, comphance of users and providers,
and coverage. (A) Shows the situation where only the
efficacy of the disease control tool is improved from
70% to 90%. (B) Shows the situation whereby the effi-
cacy of the disease control tool remains unchanged at
70%, but the proportion of accurate diagnoses, of com-
phance and coverage are increased by a strengthening of
the application of the tool at the community level.
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What control measures should be consid-
ered in the light of the situation as described
for the Kilombero district? Currently, the op-
tions to be discussed are vector control, drugs,
and 1nformation, education and communica-

tion (IEC).

IEC activities have to be strengthened
within the health care delivery system. Strat-
egies to address major health problems are well
developed, but tend at present to concentrate
on particular diseases (Global Programme on
AIDS, Control of Diarrhoeal Discase) and are
not yet always being effectively implemented.
Ideally, these educational programmes should
cover the whole range of health problems -
including malaria — 1n an integrated way.

Drugs — Drug costs make up a large pro-
portion (second to staff costs) of recurrent
health care expenditures. Availability is often
hampered by the costs involved, but also, the
drug may not be used efficiently within the
health system. A review of health care prac-
tice within the study area revealed that in the
case of fever in children under five, only one
in three or four children was physically exam-
ined. It 1s therefore not surprising to find that
the prescription habits of primary health care
practitioners are also unsatisfactory, in that in
up to 40% of antimalarial prescriptions the
dosage is insufficient or the duration inad-
equate. (KMP; unpublished).

The diagnosis and treatment strategy can
only be improved if the weaknesses of the
health system are considered and addressed as
a whole through health service support and
health sector strengthening activities in gen-
eral. Such support and strengthening activities
need a sound basis of information about the
efficacy of different interventions.

In considering health-care, it is important
to remember that it 1s not only supplied by the
public sector. Facility-bascd diagnosis and treat-
ment could be more cost-effective than self-
medication and care by traditional healers.
Studies have shown that individual households
are preparcd to make a significant investment
i health care. One study in West Africa
showed that in a typical household, up to 50%
of the health care expenditure went into tradi-
tional medicine, and 5-25 US dollars per year
into private expenditure for health care in its
broadest sense, If adequate health care could
be provided more cheaply, there would be more
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money for other essentials. In the Kilombero
District, the public development expenditure
for health 1s only 10 US cents per capita per
year (Kilombero District: 5 year development
plan, 1986-1991),

Vector control — Until recently, vector con-
trol has usually been centralised and carrted
out by specialised staff. Insecticide-based vec-
tor control measures to reduce exposure, like
those discussed here, are ideally suited for
application at the household level, and it should
be feasible to organize them within the Pn-
mary Health Care and Essential Drug Program
strategies as they already operate 1n Tanzania,
However, this approach, involving health-care
staff at the peripheral level, will only be widely
adopted 1f the relevant monitoring indicators
are simple to apply within the existing health
system (government, non-government, private).
Each indicator needs to be validated within a
particular socio-ecological setting in relation
to its community effectiveness (Fig. 8).

Proposed monitoring indicators — The KMP
has utilised vanous approaches to find ways of
determining risks of infection and disease at

TABLE VI

Evaluation and monitoring indicator for malaria
control. Potentijal indicators and their applicability
within existing health services and special programmes
(adapted from Tanner, 1989)

?;:tlg‘n Applicability within ﬁ‘é’;ﬂ
Exposure
(+) Density of mosquitoes ++
(+) Species of mosquitoes ++
O Sporozoite in mosquitoes ++
+ Breeding of mosquitoes ++
++ Perception of mosquitoe (+)
Infectton
+(+) Blood slide +4
++ Spleen rates ++
++ Drug consumption (+)
++ Use nets/curtains (+)
(+) Immune response (+)
++ Behavioural changes (+)
++ Participation/Acceptance (+)
Illness
Episodes/attacks
+ subjective ++
0 objective ++
Death
++ Indirect mortality estimates +
+ Verbal autopsy ++

the household level that are rélevant for health
care and service management. A further cru-
cial problem 1s the determining the outcome
measures i.e. infection, morbidity and/or mor-
tality. There 1s no single obvious measure, as
there i1s for some diseases. For example,
parasitaemia i1s not necessarily related to overt
1llness, and measures of antibody concentra-
tion are also not necessarily related to current
morbidity. Among the indicators studied and
proposed by KMP (Table VI), recall of fever
episodes was found to be the most promising.
However, before an indicator is finally chosen
for a specific programme, it is essential to
assess the feasibility of using it within a given
endemic setting and within the existing health
care system to produce the required accuracy
and precision. Only this validation will ensure
that the indications help us to monitor and
strengthen community effectiveness.
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