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ABSTRACT

The effect of availability of cultivated and/or un-
cultivated land, stagnant water around residen-
tial areas and the practice of water storage on
the prevalence of malaria infection was assessed
among four hundred and sixty-four (464) preg-
nant women. The prevalence of malaria infection
recorded at one stage of pregnancy or the other
among enrolled women in this study was 56.9%.
Records of infection observed among women liv-
ing in areas where there were stagnant water
and cultivated or uncultivated land were not sta-
tistically different from those without such en-
vironmental factors in their residence (P > 0.05).
The practice of water storage though still a com-
mon practice among women in Abeokuta (98.9%)
was also not found to significantly influence the
malaria status of the pregnant women; infection
was higher among women that did not store wa-
ter in their homes than those that claim to store.
Storing of water was mainly in containers with
cover implying that the women have a good un-
derstanding of the necessary precaution for stor-
ing water in homes; there was also no signifi-
cant difference between mode of water storage
and parasitaemia. The physico-chemical compo-
sition of the tap water stored may have prevented
the breeding of Anopheles mosquitoes in them.
We conclude that water storage in homes may not
be strong risk behaviour for malaria transmis-
sion especially in areas where appropriate meas-
ures are employed for water storage in homes.
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1. INTRODUCTION

Malaria is a life threatening parasitic disease transmit-
ted by mosquitoes.

Approximately 40% of the worlds’ population is living
in the worlds’ poorest countries that are at risk of malaria.
The disease was once widely spread but successfully elim-
inated from many countries with temperate climate dur-
ing the mid 20th century [1]. Today malaria is found
throughout the tropical and sub-tropical regions of the
world and causes more than 300 million acute illnesses
with at least one million deaths annually. Ninety percent
of deaths due to malaria occur in Africa south of the Sa-
hara [2].

In most endemic areas of the world, pregnant women
are the main adult risk group for malaria [3]. The burden
of malaria infection during pregnancy is caused chiefly
by Plasmodium falciparum. The association of malaria
and pregnancy sometimes has serious repercussion on the
foetus and increases maternal morbidity leading to low
birth weight (LBW-infants born with birthweight less
than 2500 g) either by premature delivery or by impaired
growth in utero or both [3,4]. The control of malaria has
been a priority for the World Health Organisation (WHO)
since it was founded in 1948. Various measures have
been employed to curb the scourge of this disease. Some
of the measures that protect against infection are directed
against the mosquito vector either in larval or adult stag-
es [1].

The main methods of controlling larvae include eli-
mination of breeding places, e.g. by drainage and filling
of ditches. Larvicides or petroleum oil can also be ap-
plied on the surfaces of stagnant water. The periodic
drying of irrigation channels has also been known to be
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effective in eliminating mosquito breeding sites. Trans-
mission of malaria is dependent on many factors such as
climate, landscape, human behaviour and socio-cultural
structures. Storage of water in the home and availability
of uncultivated land around the house have been known
to be risk factors for malaria transmission [5]. Anophe-
line species (malaria parasite vector) are known to breed
in domestic containers [6,7]. This study is therefore
aimed at assessing the effect of some environmental fac-
tors and household water storage on the prevalence of
malaria among pregnant women.

2. MATERIALS AND METHOD

Pregnant women for this study were recruited from
three antenatal care centers namely Federal Medical Cen-
tre (FMC) Idi Aba, Ogun State General Hospital (OSGH)
ljaye and Araromi traditional birth home (TBH) Ibere-
kodo all in Abeokuta. There was a continuous enrolment
of pregnant women into the study from the 3 antenatal
centres for 12 months (through dry and raining seasons).

Ethical Approval: Ethical approval for the study was
issued by the ethical review committee of the hospitals
used for the study.

After ethical clearance was obtained, enrolment into
the study was done at the time of antenatal booking (i.e.
first antenatal visit).

Informed Consent: The study was first introduced to
the pregnant women and informed consents were ob-
tained from them. As many as consented were imme-
diately enrolled into the study and given enrolment num-
bers with which they were monitored monthly through-
out pregnancy for Malaria Parasite (MP) (through dry
and raining seasons).

Parasitological Examination: Thick and thin blood
films stained in Geimsa were used to assess malaria sta-
tus of enrolled pregnant women.

Questionnaires were also administered to the women
at the point of enrolment to gather demographic informa-
tion on parity, educational qualification, level of envi-
ronmental hygiene and household water storage activi-
ties.

Data Analysis: Data obtained were entered into the
computer and analysed using the SPSS version 10.1 for
windows. Descriptive statistics were computed for all
relevant data. Associations were tested using Epi-Info 6.

3. RESULTS

A total of four hundred and sixty-four women (464)
were enrolled in this study; 95.4% of them have formal
education. The level of education ranged between pri-
mary education (31.5%) secondary education (38.3%)
and tertiary education (25.6%); 4.6% were without for-
mal education (Table 1). The prevalence of malaria rec-
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orded among the pregnant women at one stage of preg-
nancy or the other was 56.9%. Questionnaires responses
indicated that almost 44% of the pregnant women had
uncultivated land around their residential apartment; record
of infection was however higher among those with un-
cultivated land around their apartment (60.3%) than those
without (54.2%) (Table 2). The difference recorded in

Table 1. Demographic characteristics of pregnant women
enrolled in the study.

Demographic characteristic N (%)

Educational qualification

Primary 146 (31.5%)

Secondary 178 (38.3%)

Tertiary 119 (25.6%)
Without formal education 21 (4.6%)

Gravid status

Primigravidae 137 (29.5%)

Multigravidae 327 (70.5%)

Marital status

Married 444 (95.7%)
Single 20 (4.3%)
Age range (years)
15-19 26 (5.6%)
20-24 127 (27.4%)
25-29 166 (35.8%)
30-34 95 (20.5%)
35-39 45 (9.7%)
40+ 5 (1.1%)
Occupation
Artisan 82 (17.7%)
Civil service 102 (22.0%)
Trading 244 (52.6%)
Unemployed 38 (8.2%)

Table 2. Relationship between Malaria infection and some
environmental factors around residential areas of pregnant
women in Abeokuta.

Stagnant water Num_ber I\/_Iglaria Ma'laria
examined positive (%)  negative (%)
Yes 96 54 (56.3) 42 (43.8)
No 368 210 (57.1) 158 (42.9)
Bush
Yes 204 123 (60.3) 81 (39.8)
No 260 141 (54.2) 119 (45.8)
Total 464 264 (56.9) 200 (43.1)
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prevalence was not statistically significant (P > 0.05)
implying that this factor may not have a significant in-
fluence on the prevalence of malaria infection.

Pregnant women who claimed to have stagnant water
around their apartment recorded malaria prevalence of
56.3% while those who do not have stagnant water around
their apartment recorded malaria prevalence of 57.1%
Table 1. Storage of water in the homes is a common
practice among the enrolled women (98.9%) though
70.3% of these women claimed to have regular tap water
flow in their houses. There was a 98.2% and 100% water
storage practice among those whose apartment enjoy
regular tap water flow and those who do not respectively.
Mode of water storage was mainly in buckets with cover
(79.3%), followed by kegs (10.3%) then buckets without
cover (6.3%) while 4.1% store water in tanks (Table 3).
Most of the women claim to use stored water within five
days of storage. Statistic analysis shows no significant
relationship between water storage and infection pattern
(P > 0.05), (Table 3). There was also no significant dif-
ference between mode of water storage and parasitaemia
(Table 3).

4. DISCUSSION

The availability of stagnant water and uncultivated
land is known to provide breeding sites for mosqui-
toes—the malaria vector. Environmental factors such as
availability of stagnant water and uncultivated land
around houses did not influence the infection pattern
significantly in this study; this may be due to the ability
of the women living under these conditions to prevent
vector contacts adequately. Anopheles mosquitoes have
also been known to have a preference for clean water
[6,8] and avoid polluted stagnant water.

Practice of water storage in the home could also pro-
vide breeding sites for mosquitoes, especially if such wa-
ter is stored in containers without covers. The study

Table 3. Malaria infection in pregnant women and practice of
water storage in the home.

Store water Num_ber I\/_Ia}laria Ma_laria
examined  positive (%) negative (%)
Yes 459 (98.9) 261 (56.9) 198 (43.1)
No 5(1.1) 3(60) 2 (40)
Mode of storage
Buckets with cover 368 (79.3) 213 (57.9) 155 (42.1)
Buckets without cover 29 (6.3) 16 (55.2) 13 (44.8)
Kegs 48 (10.3) 25 (52.1) 23 (47.9)
Tanks 19 (4.1) 10 (52.6) 9 (47.4)
Total 464 264 200
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conducted by [6] recorded Anopheles gambiae breeding
in domestic containers. In this study it was observed that
the majority of the enrolled women (98.7%) store water
in their homes despite the fact that 98.2% of them claim
to have regular tap water flow in their houses. The prac-
tice of water storage in the house did not influence infec-
tion pattern. This may be partly attributable to the fact
that pH, temperature and nutrient composition play im-
portant roles in Anopheles mosquito breeding [9]. These
conditions may be lacking in the tap water stored by the
pregnant women in this study.

Lower level of infection among those who store water
could be attributed to the mode of water storage which
was mainly in buckets with cover (79.3%) and could also
because such stored water was used within five days of
storage not being enough for the time required for mos-
quitoes to breed in it [10,11]. This suggests that the prac-
tice of water storage may not be a strong risk practice for
malaria transmission, especially among people that store
water in closed containers.
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