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Abstract
Malaria continues to be the most important parasitic disease of humans. It is of major public health importance in the
tropics, especially in Africa south of the Sahara, where it remains a leading cause of morbidity and mortality. That
publication consist to study the transmission of Plasmodium falciparum in the commune of Aguégués. We proceeded
to a blood test for hemoglobin level and the test of malaria parasitemia among all children from 6 to 59 months of all
households surveyed. 35% of children aged 6-59 months were found positive to RDT. Malaria prevalence among
children aged 6-59 months is estimated at 38% with microscopic test. The prevalence of malaria parasitemia
increases with age children, the arrondissement and the flood. An. Melas which is the major vector in the area, is a
minor vector of malaria transmission in the commune of Aguégués. This study aims to know the infectious potential
of Plasmodium falciparum to assess its resistance against drug control strategies in the area.
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Introduction

one of the major complications of malaria in children

Aguégués is a fluvial, lagoon, coastal and lacustrine

(Murphy et al., 2001; Newton et al., 1997). Anaemia is

commune of Bénin. This ecosystem characterized by

a common cause of paediatric mortality and morbidity

brackish waters is favorable for the development of An.

in sub-saharan africa (de Maeyer et al., 1985; Desai et

melas which is one of malaria vector in the area. Our

al., 2005). In highly endemic areas, susceptibility to

study aims to investigate the infectious potential of

severe malarial anaemia increases during the age

Plasmodium falciparum, the vector parasite.

periods when parasite density and the frequency of

Plasmodium falciparum infections are responsible for

uncomplicated episodes of malaria are highest (Mc

more than 200 million episodes of clinical malaria,

Elroy et al., 2000). Malaria, in turn is a leading cause

which result in at least one million deaths per year

of anaemia in endemic regions. The use of insecticide-

(Snow et al., 1999). Malaria continues to be the most

treated bed nets and of chemoprophylaxis has been

important parasitic disease of humans. It is of major

shown to increase mean haemoglobin concentrations

public health importance in the tropics, especially in

in children (Alonso et al., 1993). Implementation of

Africa south of the Sahara, where it remains a leading

malaria control interventions is therefore expected to

cause of morbidity and mortality. Between 400 and

increase. The correct and timely application of current

900 million acute febrile episodes occur yearly in

malaria control strategies (personal protection, drug

African children under 5 years of age living in endemic

use and vector control), can result in significant

areas (Breman, 2001). At a minimum, 0.7-2.7 million

decrease in malaria-specific and overall mortality. This

deaths occur yearly from malaria, about one million in

study was designed to examine the relationship

children below 5 years (Breman, 2001; World Health

between

Organization, 1996). Over 75% of these deaths occur in

malaria in children under 5 years living in the

sub-Saharan Africa (World Health Organization, 1997).

commune of Aguégués.

Plasmodium

falciparum,

anaemia

and

In Africa, 25-30% of all deaths among children under 5
years of age are attributed to malaria (Molineaux,

Study area

1985; Greenwood et al., 1987; Payne et al., 1976; Snow

The commune of Aguégués is situated in the Ouémé

et al., 1999), but less than 20% of these deaths come to

department between 6°29’00’’ N and 2°32’00’’E. Its

the attention of any formal health system. Severe

population is 26,650 inhabitants in 2002. Its living

anaemia due to malaria is now believed to occur in

space is 52 km2. The commune of Aguégués is located

between 1.5 to 6.0 million African children per year

on the lake and fluvial route 15 km from Cotonou and 6

with case fatality rate of nearly 15% (Murphy et al.,

km from Porto-Novo. This lagoon chain continues

2001).

and

without interruption up to Badagry in Nigeria. Thus, it

overlapping conditions contribute another 1-2 million

Respiratory

is important circuit lagoon and river traffic. It consist

cases with mortality nearing 20% (Murphy et al.,

of

2001). Malaria reduces the capacity for children to

accommodated in the lower part of the river Ouémé.

learn. (World Health Organization, 2000). One reason

The commune is marked by seasonal flooding

is the growing spread of Plasmodium falciparum

characterized by a flood of three to five months a year

resistance to Chloroquine and other anti-malarials.

(August-December). Climatically, Aguégués has a

From

(2001)

humid tropical climate characterized by two (02) dry

demonstrated a two- to three-fold increase in hospital

seasons and two (02) rainy seasons of unequal

admissions and deaths, and a six-fold increase in child

importance: a long rainy season from April to July, a

malaria

short dry season from August to September, a short

data

distress,

collected

mortality

in

hypoglycemia

Senegal, Trape

when

Chloroquine

resistance

emerged in the late 1980s and early 1990s. Anaemia is
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a

set

of

islands

of

alluvial

accumulation
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rainy season from October to November and a long dry

microscopic reading and rapid diagnostic test (RDT)

season from December to March.

are the methods of malaria diagnosis used in
household surveys. The microscopic reading is the

Materials and methods

"gold standard" for detection and identification of the

The study was performed in order to investigate the

parasite species in the blood. By against, RDT detects

transmission of Plasmodium falciparum in the

the parasite secreted antigens in the blood. The

commune of Aguégués. The study was conducted from

microscopic reading is carried out on blood smears

23rd January to 17th November 2010.

stained, thick or thin.

Test of anaemia

Collection procedures and blood test

Eligible population for the test of anemia is the

The blood collection area was scrubbed with alcohol

population of children from 6 to 59 months living in

swab before puncture. The puncture was made with a

the households surveyed, and who slept in the

retractable needle, not reusable. After taking blood,

household

interview. We

blood flow was stopped by applying pressure to the

proceeded to a blood test for hemoglobin level and the

puncture site with gauze. Once the bleeding stopped,

test of malaria parasitemia among all children from 6

the puncture site was protected by a bandage. After

to 59 months of all households surveyed. For the test of

taking the drops of blood, we performed successively

hemoglobin level, the sample was taken as follows:

RDT and the preparation of thick films of blood on two

capillary blood was first sampled by a finger prick

slides was read after in laboratory. The RDT results

made with a small retractable lancet (Tenderlett); We

obtained after 15 minutes were immediately given to

collected one or two drops of blood in a miniature bowl

the parent or other adult caregiver of the children who

that is then placed in a portable haemoglobinometer

participated in the test. All children from 6 to 59

(HemoCue), a device that, in less than a minute, gives

months have been first tested using a rapid diagnostic

an accurate measure of the level (in grams) of

test (RDT - Paracheck) that is specific for malaria P.

hemoglobin per blood decilitre. We classified the level

falciparum. Children with positive results to RDT were

of

by the haemoglobinometer

treated according to national guidelines for treatment

(HemoCue) into three levels depending on the

of malaria. Thus, children with positive RDT, received

concentration of hemoglobin in the blood. This

immediately

classification was developed by researchers of the

lumefantrine (AL), according to WHO guidelines for

WHO (DeMaeyer et al., 1989). Thus, in the context of

the treatment of uncomplicated malaria in children

malaria parasitemia, anemia is considered severe in

under five years. Information was also given to parents

children if the level of hemoglobin per decilitre of

about the against-indications and potential side effects

blood is less than 8.0 g/dl. It will then be considered

of treatment.

the

anemia

night

provided

before

the

free

treatment

based

artemether-

moderate if the hemoglobin level is between 8.0 and
9.9 g/dl and, last qualified as mild if the measure is

Statistical analysis

between 10.0 and 10.9 g/dl.

Significant tests were carried out using the analysis of
variance (ANOVA) of the Statistical Package for Social

Test of malaria

Sciences (SPSS) computer programme. Means were

We collected blood drops from children aged 6-59

separated using the Duncan Multiple Range Test.

months to estimate

Statistical

parasitaemia

in

the prevalence of

children

malaria

6-59 months from

a

representative sample of households. The thick for
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analysis

differences (P < 0.05).

(ANOVA)

showed

significant

Int. J. Biosci.

2012

Results

sample was taken and tested for almost all (98%) of

The Table 1 shows the participation rate in malaria

2898 children who were eligible for the test (Table 1).

testing by sex and arrondissement of residence and the

Overall, the coverage rates of malaria test show no

reason for which blood sampling was not performed. It

significant variations by sex and arrondissement of

is found that coverage was very high, since the blood

residence.

Table 1. Distribution in% of children from 6 to 59 months eligible for the blood test by sex and arrondissement.
Test coverage of malaria
Blood sample tested
Characteristics
Sex

Absent at the time
of blood collection

Total

Effectif
Unweighted

male

97.80

2.20

100.0

1405

female

98.20

1.80

100.0

1435

Avagbodji

99.32

0.68

100.0

970

Houédomè

99.40

0.60

100.0

918

Zoungamè

99.28

0.72

100.0

952

Total

98.00

2.00

100.0

2840

Arrondissements

Table 2. Percentage of children from 6 to 59 months whose result of TDR is positive by age and arrondissement.
Characteristics

Percentage of children
whose RDT is positive

Effectif Unweighted

20

368

12-23

35.4

560

24-35

38.5

570

36-47

45.5

635

48-59

50

707

Male

35.5

1405

Female

34.5

1435

49

970

Houédomè

32.5

918

Zoungamè

23.5

952

35

2840

Age in months
6-11

Sex

Arrondissements
vagbodji

Total

43
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RDT

Moreover, the proportion of children whose result was

The results in Table 2 indicate that 35% of children

positive in TDR is significantly higher in Avagbodji

aged 6-59 months were found positive to RDT of

than two other arrondissements.

Paracheck that is specific for malaria Plasmodium
falciparum. The proportion of girls positive to RDT is

Coverage rate test of anemia

not very different from that of boys (35.5% for boys

The coverage rate is very high (98.2%) for 2840

against 34.5% for girls). Moreover, the proportion of

eligible children. The coverage rate is higher among

positive RDT increases with age children, from 20% for

boys as girls (98.4% against 97.9%) (Table 3).

children 6-11 months and 50% for those 48-59 months.
Table 3. Distribution in % of children from 6 to 59 months eligible for the hemoglobin test by sex and
arrondissement.
Test coverage of anaemia

Characteristics

Blood sample
tested

Absent at the time
of blood collection

Total

Effectif
Unweighted

Sex
Male

98.4

1.6

100.0

1405

Female

97.9

2.1

100.0

1435

Avagbodji

98.2

1.8

100.0

970

Houédomè

98.0

2.0

100.0

918

Zoungamè

98.4

1.8

100.0

952

Total

98.2

1.8

100.0

2840

Arrondissements

Prevalence of anemia in among children
Over 79% of children from 6 to 59 months suffer from
anemia. Of these, 22.23% suffer of severe anemia and
12.73% are with a mild form (Table 4). The results
show differences by age. Indeed, it is mainly children
aged 12-23 months who are most affected by anemia
(91.5%).
Prevalence of malaria parasitemia
Malaria prevalence among children aged 6-59 months

Fig 1. Prevalence of malaria parasitaemia in children

is estimated at 38%. The prevalence of malaria

6-59 months according age.

parasitemia increases with age children. Thus, it passes
from 16% for young children who have not passed their

Thus, we see that compared to younger children aged

first birthday (6-11 months) to 45% among older

6-11 months, the prevalence of malaria parasitaemia

children, that is to say, those of 48-59 months (Fig 1).

was 1.8 times higher among those aged 12-23 months,
2.5 times higher among those 24 - 35 months, 2.6
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times higher among those 36-47 months and 2.8 times

The microscopic test gives good result than the TDR

higher among those of 48-59 months (Fig1). If we

(38% and 35%). X2 = 0.5 (Yates corrected), P= 0.81.

examine the prevalence by sex, there shall be no

There are more anemic children in Avagbodji than in

significant difference (39% males against 36% for

the other two arrondissements. Furthermore, the rate

females) (Table 5). From the perspective of the district,

of anemic children and those suffering from malaria is

it is noted that the lowest prevalence concern

higher in flood period (juillet-octobre) (71%) than in

Houédomè (36%) and Zoungamè (28%). The highest

recession period (january-juin) (5%) X2 = 019.05

prevalence is observed in Avagbodji (50%) (Fig. 2).

(Yates corrected), P= 12.10-6.

Table 4. Percentage of children from 6 to 59 months with anemia by age, sex and arrondissement.
Anemia according to hemoglobin level
All of children
with anaemia
<11.0g/dl

Number of
children

mild
(10.010.9 g/dl)

moderate
(8.0-9.9 g/dl )

Severe
<8.0g/dl

6-11

17.6

40.8

24.9

83.3

368

12-23

18.6

33.6

91.5

560

24-35

10.9

49.6

22.1

82.6

570

36-47

18.4

38.2

27.9

84.5

635

48-59

20.2

39.1

12.9

72.2

707

Male

17.6

41.6

23

82.2

1405

Female

18.4

40.7

24

83.1

1435

Avagbodji

20.6

40.4

26

87

970

Houédomè

13.6

43.6

22.9

80.1

918

Zoungamè

10

43.9

17.8

71.7

952

12.73

42.8

22.23

79.6

2840

Characteristics
Age in months

39.3

Sex

Arrondissements

Total
Discussion

Libreville, the highest prevalence rate of anaemia

Improving the understanding of chilhood malarial

(89.1) occurred among the 12 to 35 months old

anaemia may help in the design of appropriate

children (more than 60%), compared to that reported

management strategies. Data from 2.840 febrile

for similarly aged children elsewhere (Desai et al.,

children up to five years old were analyzed. A high

2005; Eliades et al., 2006; Cornet, 1998). Moreover,

prevalence of anaemia (91.5%) was found in the

the mean Hb concentration, which was generally low

commune. This prevalence is comparable to that

across the whole population (8.6 g/dl), increased with

observation was the marked dependence of the

age from four years, but did not reach normal level.

prevalence of anaemia on age as reported from other

Moderate to severe anaemia occurred more frequently

malaria

2005;

in the first three years of life, described by other (Desai

Schellenberg et al., 2003; Eliades et al., 2006). In

et al., 2005; Dicko et al., 2004; Menendez et al., 1997).

45

endemic

areas

(Desai

Modeste et al.
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al.,
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number of non immune individuals, possibility
delaying premunition in non-immune individuals
(Robert et al., 2003). Malaria infection during the first
few months of life is rare. In children living in a highly
endemic area of western Kenya the mean time between
birth and detectable parasitaemia was 3.4 months (Mc
Elroy et al., 2000). One of the 26 febrile children less
than one month old was Plasmodium falciparum. The
magnitude of the impact of Plasmodium falciparum

Fig 2. Prevalence of malaria parasitaemia in children

infection on anaemia was age-related and more

6-59 months according arrondissements.

pronounced in children between six months and five
years of age, as previously reported (Schellenberg et

Table 5. Prevalence of malaria parasitaemia in

al., 2003; Eliades et al., 2006; Ekvall et al., 2001;

children 6-59 months by sex.

Kitua et al., 1997). Asymptomatic parasitaemia, which

Characteristics

Percentage of

Number

accounts for 7% to 23% of all Plasmodium falciparum

children whose

of

detected by microscopy, is also an independent factor

parasitemia

children

influencing Hb levels (Ekvall et al., 2001; Missinou et

test is positive

al., 2003; Kurtzhals et al., 1999). The prevalence of
mild anaemia did not vary with infection and was not

Sex
Male

38.6

1405

age-related; on the other hand, moderate to severe

Female

37.4

1435

malarial anaemia were strongly associated with

Total

38

2840

parasitaemia in children less than four years old.
Several studies performed in intense malarial anaemia
in children less than three years old (Desai et al., 2005;

All these observation highlight the burden of anaemia
in the commune. The prevalence of Plasmodium
falciparum infection detected by microscopy was 38%,
less than that reported for children from another
hospital, in urban area from Ghana and Congo
Democratic Republic, but indistinguishable from that
noticed in Cameroon and Togo (Desai et al., 2005;
Cornet et al., 1998; Koko et al., 1997; Hedberg et al.,
1993).The prevalence of malaria was also age-related,
increasing from birth to 47 months with children
between 24 and 59 months having the highest risk of
infection. More than 40% of febrile children over the
age of three years were parasitaemic, this is not in
agreement with the epidemiology of malaria in a
hyperendemic region. Aguégués is a rural, fluvial,
lagoon, coastal and lacustrine area in which a low and
high malaria transmission coexists. Urbanization
impedes malaria transmission and would increase the
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Dzeing-Ella et al., 2005; Eliades et al., 2006; Dicko et
al., 2004; Slutsker et al., 1994; Koram et al., 2003).
However, few of them found a correlation between
parasite density and severe anaemia in young children,
severe malarial anaemia is age-related and the low
prevalence of severe malarial anaemia in older children
and adults may result from the capacity to control
parasitaemia.

The

high

level

of

anaemia

and

parasitaemia rate is accompanied by the presence of
An. gambiae in the commune during the flood period.
This leads us to say that An. melas, the second vector
in the commune which is found in recession period is a
minor vector of malaria transmission in the commune
of Aguégués. Malaria transmission is caused by An.
gambiae. These results confirm the observations of
Akogbéto in 1992.
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