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Abstract

Background: Malaria infections are a major public health problem in Africa and prompt treatment is one way of controlling
the disease and saving lives.

Methods: This cluster-randomised controlled community intervention conducted in 2003-2005 aimed at improving early
malaria case management in under five children. Health workers were trained to train community-based women groups in
recognizing malaria symptoms, providing first-line treatment for uncomplicated malaria and referring severe cases. Evaluation
was through a pre- (2004) and a post-intervention survey (2005). Anaemia prevalence was the primary outcome.
Results: 1715 children aged 6-59 months were included in the pre-intervention survey and 2169 in the post-intervention
survey. The prevalence of anaemia decreased significantly from 37% [95% CI 34.7-39.3] to 0.5% [95% CI 0.2-0.7] after the
intervention (p<<0.001); slightly more in the intervention (from 43.9% to 0.8%) than in the control (30.8% to 0.17%) group
(p=0.038). Fever and reported fever decreased significantly and the mean body weight of the children increased significantly
over the study period in both control and intervention groups.

Conclusion: The decrease in anaemia was significantly associated with the intervention, whereas the fever and body weight
trends might be explained by other malaria control activities ot seasonal/climate effects in the area. The community intervention
was shown to be feasible in the study context.
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severity of malaria episodes and results in fewer
malaria deaths®.

Although there is a growing commitment
to the fight against malaria in recent years, adequate
delivery of existing interventions remains one of the
main challenges for the weak health systems of Sub-
Saharan Africa’. Effective treatment of malaria
episodes is a fundamental pillar of the malaria control
strategy. Due to development of chloroquine (CQ)
resistance, Tanzania changed its first line malaria
treatment from CQ to sulfadoxine/pyrimethamine
(SP) in August 2001°.

Another challenge in sub-Saharan Africa is
the fact that most children never make it to formal
health care but often get treated by their guardians
at home instead’. In addition, low quality of care in
Tanzanian health facilities has been reported®. These
realities have led to advocacy for home-based
management of fever as an extension of the health
system. Such a strategy was spearheaded by Uganda
where antimalarials for treatment of fevers, so-called
“homapak” (CQ+SP), were distributed by
community volunteers, called drug distributors®.
Home-based management of fever is meant to
ensure prompt treatment of malaria and thus reduce
progression to a severe disease, thus avoiding difficult
referrals and deaths. Evaluation of the “homapak”
program shows promising improvement of
treatment practice’ although the sustainability remains
a challenge.

Few other studies have tried to measure the
effects of complex malaria treatment interventions
at the community level in endemic areas. One study
in BEthiopia measured the effectiveness of mothers
treating malaria episodes in their young children and
was able to show a major reduction in all-cause
mortality and malaria-specific mortality attributed to
the intervention'. In an intervention study in Burkina
Faso training mothers and supplying community
health workers with antimalarials was associated with
a significant reduction in malaria morbidity, but
morttality was not measured'’.

Also, evidence of the capacity of mothers in Guinea
Bissau to adequately administer antimalarial treatment
to children in the home'? has led many policy makers
and financers to support the undertaking and
implementation of this strategy in African
communities. A commitment from an African
summit held in Abuja in 2000 was to ensure that by
2005 at least 60% of malaria episodes would have
access to safe, effective and affordable treatment
within 24 hours of symptom onset'”. This has further
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prompted home based malarial management
strategies. However, studies conducted in Kenya, The
Gambia and Zaire using village health volunteers for
community malaria treatment were unable to show
major effects of the intervention on morbidity and
mortality in young children'.

The human resource issue has recently
become a top priority" but little research has been
performed on what kind of training interventions
are most effective to teach non-medical personnel
in providing care. Most reviews of successful
interventions to improve care have shown that
multifaceted interventions are more likely to be
effective'.

This project is an EU INCO-DEV funded
collaboration between the Karolinska Institute
(Sweden), Heidelberg University (Germany),
Muhimbili University College of Health Sciences
(Tanzania) and Centre de Recherche en Santé de
Nouna (Burkina Faso) called the MAMOP project
(Improving the management of childhood MAlaria:
an experiment to bridge the gap between MOthers
and health care Providers). It is a controlled malaria
community intervention with a pre-post design
conducted in rural Burkina Faso and Tanzania in
2002-2004. The objective of the MAMOP study
was to develop an intervention to improve first line
case management of malaria in underfive children
through primary caretakers in collaboration with local
women groups and existing health centres and to
evaluate its feasibility and effectiveness on anaemia,
fever and malaria prevalence. The project has been
registered as a clinical trial on ISRCTN as
ISRCTN34104704

Methods

Study area and population

The study was implemented in Mkuranga district,
Coast Region of Tanzania. The district capital is
located about 60km south of Dar es Salaam.
Mkuranga is one of the poorest districts of Tanzania;
it is holoendemic for malaria with peak transmission
in January and June. It had a population of 187,428
according to the 2003 census'”. For this study, training
of health staff and women group leaders took place
in April 2004. The intervention itself was fully
implemented from May 2004 until February 2005,
with a pre- and post-intervention survey conducted
in February to May 2004 and February to May 2005,
respectively.

Administratively, a Tanzanian district is divided into
divisions that in turn are divided into wards. The
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Mkuranga district consists of 31 wards, 11 of which
were excluded from the study sampling to avoid
interference with other intervention projects in this
area (HIV project by AMREF and initiative on
trachoma by TRACHOMA). From the remaining
20 wards, 10 were randomly selected for the
MAMOP project in a computerised randomisation
(in Excel®), names of which were got through the
district authorities. The intervention was implemented
in five randomly chosen wards (Mkenge,
Kiparang’anda, Tambani, Kitomondo, Kiwambo)
and the five remaining wards (Kimanzichana,
Mkuranga (incl Finzi part of town), Dondwe, Sotele,
Kisiju) were controls. From each of the selected
wards, one village was randomly selected for the
study. All households in the selected villages were
included in the study. No villages were closer than
10 km to each other. There was no blinding in the
study design.

Study design

The study was designed as a cluster-randomised
controlled effectiveness trial. The primary outcome
of the study was the proportion of moderate/
severe anaemia (haemoglobin < 8 g/L by colour
scale) in children aged 6-59 months. Secondary
outcomes included proportions of measured fever
(Axillary temp > 37.5 °C), malaria prevalence and
reported fever during the last 48 hours, mean malaria
parasite densities mean haemoglobin values, and mean
weight. These endpoints were assessed at the cross-
sectional pre- and post-intervention surveys.

Sample size

To be able to detect a 10% difference in anaemia
prevalence between the intervention and control
group with 80% power and at a significance level
of 5%, 960 under-five children were required. As
the households were used as units of analysis and as
around 80% of all households include an under-
five child, about 1200 households had to be sampled.
We decided to include all households in the sampled
villages, making the sample size slightly larger.

The intervention

The intervention had a number of different
components. It follows the training of trainers
approach'®. The main components of the
intervention were:

1. Training of health workers

The health workers of all health facilities in the
MAMOP study area were trained in the principles
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of malaria case management, including clinical
diagnosis, treatment and follow-up. The teaching
consisted of four days of lectures combined with
presentation and case studies. During three days
following the theoretical training, the health workers
were exposed to practical management of suspected
malaria cases in the out patient department of the
district hospital.

2. Training of women leaders

Two of the trained health workers were selected to
train 36 women leaders selected by the MAMOP
intervention communities together with members
of the research team. Women leaders were
nominated by village groups and 36 of them were
selected by the research team based on certain
inclusion criteria: (i) completed primary school (ii)
member of already existing women groups (iii)
resident of the selected villages and expected to live
there during the MAMOP study period. Twenty-
five of the trained women were later selected for
the intervention. The training followed the same
model as the health worker training, but with a focus
on identifying fever cases that should be treated as
suspected uncomplicated malaria by the women
leaders or referred to health facilities as suspected
severe malaria or other diseases requiring formal
health care treatment. Similar to the health worker
training, the women leaders saw patients at the district
hospital as part of the training, During the study
period the women leaders were given a monthly
allowance equivalent to 20 USD. The women were
trained to treat children with SP as a single dose by
age, as specified by the Tanzanian national treatment
guidelines. In addition, all children received standard
doses of paracetamol over the first two days, also
by age as stated in the Tanzanian national guidelines.
The women were advised to directly supervise the
intake of SP and the first dose of paracetamol, and
to visit the sick child again on the second and third
day. In case of danger signs (convulsions, altered
consciousness, lethargy, unable to drink or breast
feed, vomiting everything, unable to stand/sit due
to weakness) at any time point or ongoing fever at
the end of the treatment time, the women had to
refer the child to the health centre.

3. Sensitisation of the communities on the aim of the study
The village leaders were informed about the
intervention jointly with representatives from the
district health authorities, the research team and the
trained health workers. The village leaders informed
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hamlet (sub-division of village) leaders who in turn
called for a community meeting together with the
trained women leaders to inform and discuss about
the intervention with the community. All households
were informed about the MAMOP intervention by
the hamlet leaders and all mothers later attended a
community information meeting. Mothers with
febrile children were clearly advised to go to the
house of women leaders for eatly treatment.

4. Drug supply to women leaders by trained health workers
Every two weeks the women leaders were visited
by health workers in order to renew drug supplies
combinedwith continued supervision as described
below. Drugs were given free of charge by the trained
women to the mothers/caretakers.

5. Continuous supervision of health workers and womsen leaders
Two health workers working at Mkuranga District
Hospital supervised and checked the performance
of the women leaders during visits to the villages
every two weeks using standardised check-lists and
collected forms about diagnosed and treated cases.
Every four weeks supervision meetings with the
women leaders and health workers together were
also conducted at the Mkuranga district hospital by
the research team. The study progress was discussed,
problems identified and handled and the involved
health workers and women leaders asked to raise

Figure 1: Overview of intervention design

The child was brought on to a technician who

undertook the following investigations:

a. Thick blood smear: All children who came to the
field lab

b. Filter paper for detection of Heamoglobin levels
according to the WHO colour scale method

Exclusion criteria: severe illness of the child (i.e.

presenting with convulsions, altered consciousness,

lethargy, unable to drink or breast feed, vomiting
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problems encountered. These meetings were
conducted during a total of nine months.

Study evaluation

A pre-intervention survey was conducted in February
to May 2004, and a post-intervention survey was
done in February to May 2005 (Fig 1). All households
with under fives (this was assessed by help of the
village secretaries) in the 10 study villages were visited
in a household-survey and interviewed using a
standard questionnaire. The questionnaire included
information on socio-demographics, economic
status of the household and care-seeking behaviour
for febrile disease in under fives. Only one child, the
one that last had a febrile episode, was studied in
each household. In all households the mother was
given a number assigned to the underfive child that
had last had a febrile episode. The mother took the
child who had received a number to the “field lab”.
In the field lab a clinical officer and a nurse received
the children/mothers and interviewed them using
another questionnaire. They also assessed the health
condition of the child, weighed and measured
temperature of all children. Spring scales from which
the children hung were used for weighing, and for
the children who could step on the scales non-digital
scales were used. Common mercury thermometers,
normally used in Tanzanian health facilities, were used
for measuring temperature.

everything, or unable to stand/sit due to weakness),
reported HIV infection.

Laboratory investigations

All blood samples both pre- and post-intervention
were processed by the same experienced laboratory
technician. Haemoglobin levels were analysed using
the WHO colour scale method". In the pre-
intervention survey the colour scale showing
haemoglobin levels in g/dL was used and in the
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post-intervention survey the colour scale showing
the haemoglobin results in %. We tested the validity
of these two methods in a sub-study at MUCHS
after the data collection and have converted all results
to g/dL for comparability.

Thick and thin blood smears were taken and
Giemsa stained for detection and determination of
malaria parasites. The numbers of asexual parasites
were counted against 200 white blood cells (WBCs)
in thick films. Parasite densities (asexual parasites/ 71
blood) were calculated assuming a leukocyte count
of 8000 WBC/m] blood. A blood film was
considered negative when examination of 500 WBC
fields did not show the presence of asexual forms
of P. falciparum. Blood slides were re-read by an
external laboratory technician.

Statistical analysis

The responses from the questionnaires were pre-
coded and data entered into Epi-Info and later
transferred to Statistica® for analysis. Logistic
regression with systematic inclusion and exclusion
based on significances was performed with the
following predictors: level of education of the
guardian, age of the guardian, weight-for-height z-
scores of the under five, whether the household was
in an intervention or control village, and whether
the result was pre or post intervention.

Ethical considerations

The protocol was approved by the Tanzanian
Commission of Science and Technology (reference
number: HQ.9A.ID NO.71.99). Community
consent was sought during village meetings in all study

villages. During the following visits to individual
households, caretakers were asked for their oral
consent after having received detailed information
from the study physician about all risks and benefits
of the study. They were informed that they could
withdraw from the study at any time and without
disadvantage.

Results

Intervention data

The twenty-five women leaders treated 2675 children
during the 12-month period of the intervention.
Each woman saw from 23 to 217 children, the
average was 105 children per woman. The mean
age of the children was 29.1 months (SD 17.5) and
48.1% of them were boys. Of these children, 39
(1.5%) were older than 59 months, the oldest of
them 88 months. Only children aged 6-59 months
were included in the analysis. More than 94% of the
children had sought care with fever as the main
symptom. Other common main symptoms given
as the reason for seeking care were cough, diarrhoea,
runny nose, vomiting and headache, each of them
comprising less than 1% of the sick children. 97.8 %
of the children seen by the trained women were
given SP and paracetamol, 1.6 % and 0.6% were
given a drug and referred to a health facility or
referred immediately, respectively.

Socio-demographic characteristics of survey
participants

A total of 1928 under fives were included in the
pre-intervention and 2199 in the post-intervention
survey (figure 2, table 1).

Figure 2: Study population in the pre- and post-intervention. 213 and 30 of the children in the pre-

and post-intervention surveys, respectively, were younger than 6 months
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Table 1: Sociodemographic characteristics of study children (6-59 months) and their mothers

Pre-intervention

Post-intervention

Intervention(n=925) Control(n=790)

Intervention(n=982) Control(n=1187)

Mothers

Age (years) 28,2(SD +74)

Education

Primary education 39% 50%
Secondary education 1% 1%
No education 60% 49%

28,0 (SD + 7,8)

29,3 (SD + 8,3) 27,9 (SD + 8,1)

49,9% 58,6%
0,3% 2,0%
49,8% 39,4%

6-59 months old children

Mean age (months) 29,0 (SD +17,4)
Median age(IQR) 24(28) 27(32)
% Females 55% 51%

30,4 (SD + 16,8)

30,4 (SD + 16,0)
28(32)
51,7%

29,5 (SD + 154)
27(26)
51,0%

Effects of the intervention on primary and
secondary outcomes

Table 2 shows the main outcomes from the pre-
intervention and post-intervention surveys,
respectively. A significantly lower prevalence of
anaemia (p<0.001) was observed in the post-
intervention survey compared to the pre-intervention
period (0.5% [95% CI 0.2-0.7] vs. 37% [95% CI
34.7-39.3]) and the decrease was significantly larger
in the intervention (from 43.9% to 0.8%) compared
to the control (30.8% to 0.17%) group (p=0.038).
Overall, fever prevalence (axillary temperature >
37.5°C) and reported fever episodes during the last
48 hours were also significantly lower and mean body
weight was significantly higher during the post-

intervention compared to the pre-intervention survey
(p<0.001), but there were no significant differences
between control and intervention groups (p=0.204).
We also calculated weight-for-age z-scores according
to the WHO standards® and these were also
significantly higher overall after the intervention
(p<0.001) but not different between the intervention
and control groups (p=0.12). Pre-intervention, 25.8%
of the study children had Plasmodinm falciparum
parasites detected in their blood smears (Table 2).
Unfortunately, due to logistic difficulties, we could
not perform a validation of the parasitaemia results
post-intervention. We therefore chose not to present
the post-intervention results.

Table 2: Outcome measures in the pre- and post-intervention population

Intervention villages Control villages

pre(n=925) post(n=982) pre(n=790) post(n=1187)
Temperature (°C) [CI] 36.7 [36.68-36.78]  36.8 [36.8-36.85] 36.6 [36.56-36.61]  36.8 [36.8-36.84]
Percentage with temp > 37,5°C  11.7% 2.1% 7.1% 1.1%
Body weight (Kg) (SD) 10.5 (4.1) 12.0 (3.4) 10.8 (2.8) 12.0 (3.3)
Reported fever (last 48 hrs) 8% 2.5% 8% 1.5%
Blood slide positive for parasites  31.2% 19.5% *
Parasite density (geometric mean) 2016 1793 *

Haemoglobin (g/dL) [CI](SD)
Percentage Hb <8 g/dL(moderate
and severe anaemia)

Petcentage Hb < 5g/dL

(severe anaemia)

43.9% [40.7-47.1]

0,8% [0.24-1.36]

0.11% [0-0.32] 0%

8.1[7.96-8.14](1.3) 10.6 [10.52-10.67](1.2) 8.6 [8.5-8.7](1.5) 11.0 [10.96-11.1](1.3)

30.8% [27.6-34]  0.17%[0-0.4]

0.25% [0-0.0] 0%

SD= standard deviation

We performed multivariable analyses to see what
factors could have an effect on anaemia, adjusting
for age of mother, education of mother, and weight-
for-age z-scores of the child. Pre-intervention, only
a low weight-for-age z-score of the child was
independently associated with anaemia (p<0.002).
Post-intervention there were too few patients with
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*Not performed due to technical difficulties

anaemia to be able to do the same analysis. We also
performed a multivariable analysis on the weight-
for-age z-scores controlling for the baseline
differences and found no significant effects of the
intervention on the increased bodyweight

(p=0.436).
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Discussion

This intervention was shown to be feasible under
programme conditions. The main finding was an
overall reduction in the prevalence of anaemia over
time, which was slightly, but significantly larger in
the intervention compared to the control group. This
overall effect is likely caused by two major changes
in malaria treatment and prevention in Tanzania
which were introduced in parallel to the MAMOP
intervention. First of all, Tanzania changed its first
line antimalarial from CQ to SP in August 2001,
briefly before this study started. Secondly, at around
the same time, a national intervention took place
which provided subsidised insecticide-treated
mosquito nets (ITN) to all pregnant women?'. It is
thus very likely that these developments have led to
a larger availability of a more effective malaria
treatment (SP) both in the intervention and control
clusters. Moreover, it has clearly been shown that
I'TNs reduce malaria-related anaemia in children®.
It is also possible that a trend of increased food
security contributed to the increased haemoglobin
levels. Because of the above mentioned concurrent
interventions, it is likely that our intervention effect
was diluted and that a significant effect could have
been seen with a larger sample size.

Although there was a significant decrease in anaemia
prevalence in our study, the change attributable to
the intervention was relatively small. In the MAMOP
study performed in Burkina Faso there was also a
decrease in anaemia prevalence, but with no
difference between the intervention and control
group®™. It has previously been shown that a change
in malaria treatment policy may be warranted after
unsatisfactory haemoglobin recovery with treatment*
and it has been reported that differences in response
only becomes apparent when high resistance levels
are seen™.

In addition to those already mentioned, there could
be several reasons for lack of effect of our
intervention. Firstly, there could have been
contamination between the intervention and control
areas. Secondly, the educational intervention itself
could have been ineffective. At professional level our
intervention consisted mainly of lectures and
theoretical case studies without any follow-up
training. This form of training has been shown to
be less effective than e.g. multifaceted
interventions'®?, However, our intervention did
contain elements known to increase the effect of
interventions, such as face-to-face outreach visits.
Thirdly, there could have been faults in the
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sensitization process of the community where it is
important that the appropriate groups are targeted
and that all persons involved indecision making are
informed. Studies show that interventions need to
be adapted to a specific context?.

A surprising finding in this study was the dramatic
increase in body-weight in the children after the
intervention, however there was no difference
between the intervention and control groups. The
increase in body weight is most probably associated
with a reduction in the incidence and severity of
malaria episodes over time. It is less probable that
the nutritional status of the population should have
increased so dramatically in one year.However a
marked reduction from 1999 to 2005 in the
proportion of underweight children has been seen
in a national survey from Tanzania®.

There are some limitations to this study. Differences
in the malaria transmission intensity between the two
survey time points is another possible confounder
of our findings. It might well be possible that
transmission intensity was lower before the post-
intervention survey compared to before the pre-
intervention survey. Unfortunately, many blood slides
for parasitaemia post-intervention were missing and
the counts could not be verified. We therefore chose
not to include this parameter in the results. Moreover,
anaemia might not be a very good outcome
measurement in malaria community trials as there
are other important determinants of anaemia
development, particularly malnutrition .This
intervention study was performed under “real world
conditions”. This kind of research involves taking
advantage of the actual context where whatever we
are interested in occurs™, but also presents a number
of challenges concerning logistics of intervention
implementation and data collection. This is one of
the reasons why we have not been able to present all
results originally aimed for in this project.

Conclusion

We have shown the feasibility of a complex malaria
community intervention bridging the gap between
the health workers at the peripheral health centres
and the mothers of young children in individual
households through women groups. Such an
approach is promising given the lack of access to
formal health services in much of rural Sub-Saharan
Africa and the still high burden of malaria in these
areas. However, with the introduction of
Artemisinine-based Combination Therapy (ACT) the
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administration of the more complex dosage
regimens in this setting needs special consideration.
Furthermore, additional research is needed on the
quality of the trained women’s diagnoses and on the
interaction between the trained women and mothers
before the strategy can be recommended as policy.
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