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ABSTRACT

Background: Studies highlighting the influence of sociodemographic, cultural and
environmental factors on malaria incidence have been able to elucidate the risk
status of malaria. The sociodemographic, cultural and environmental risk variables
influencing malaria occurrence was evaluated.

Methods: Blood samples were collected from 360 multistage systematically selected
household heads in Epe and Orimedu. Pretested and structured questionnaires were
administered to the participants to obtain data related to their sociodemography,
mosquito prevention practices and environmental factors of vulnerability to malaria.
Potential risk factors for the occurrence of malaria were analyzed using binary logistic
regression (Odds Ratio: OR). Chi-Square (X?) was used to analyze the relationship
between malaria parasite test outcome and bed net ownership, standard mosquito
prevention practices awareness, presence of surrounding stagnant pools and
possession of window/door nets.

Results: The odds of having malaria was relatively high among participants aged 60
years and above, OR=1.35, C.I (0.29-6.21), pensioners, OR=3.00, C.I (0.19-47.96),
participants without previous malaria episode since the last one year, OR=1.33, C.|
(0.86-2.08) and participants who are not aware of malaria, OR=2.11, C.I (0.13-34.08).
Low odds of having malaria was observed among participants: who sought treatment
in health facilities, OR=0.00, C.I (0.00) and who knew that malaria can be prevented,
OR=0.54, C.1 (0.20-1.45). Malaria prevalence was high among participants who own
bed nets (2(3) =1.81, p>0.05), have windows/door nets (2(3) =2.33, p>0.05) and who
do not have surroundings stagnant pools (2(3) =1.17, p>0.05).

Conclusion: Age, educational level, occupation, previous malaria episodes, treatment
facility of choice, malaria awareness and knowledge about mosquito prevention
practices influence malaria risk status. However, bed net ownership, possession of
window/door nets and absence of surrounding puddles do not significantly reduce
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Introduction

Malaria infection occurrence is a function of the socio-
demographic, cultural, behavioural and environmental
conditions in a particular geographic area [1,2]. These
factors influence risk status of malaria, level of suscep-
tibility, social interaction as well as behaviours, thereby
promoting the disease occurrence by creating favour-
able environment for the malaria vectors to thrive [3].
The concept of human ecology of disease has since been
a principal constituent in geographic approach to study
the predisposing factors towards disease in human soci-
ety [4,3,5]. The human ecology entails the various man-

ners in which human behaviour in its sociodemographic
and cultural perspectives interact with the environment
to promote or hinder the occurrence of malaria among
susceptible host.

The socio-economic status, housing conditions, educa-
tional level has significant impact on the risk status of
malaria. For instance, people living in close proximity,
about 450 m away from vector breeding sites, incessant
or recent migration to malaria endemic regions, weedy
surroundings, houses without ceilings, houses with a
separate kitchen building, living within 200 m of a maize
field and household in which the heads had no formal
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education are all at an increased risk of malaria infec-
tion in the highlands [3,5]. The relationships that exist
between urbanization and status and the prevalence of
malaria cannot be over-emphasized [6].

The chances of man to become infected with malaria
mainly depend on how his behavioural traits influence
the degree of human-vector contact [7]. Human occu-
pation, farming practices, socio-demographic factors,
all have strong influence on the transmission of malaria
[8,9]. For instance, the geographic location and type of
human habitation in relation to the availability of vector
breeding habitats, night migration in malaria endemic
regions, outdoor sleeping and occupation such as night
guards, level of compliance to the implementation of
available malaria intervention programs, such as sleep-
ing under the LLINs, all have influence on the presence
or absence of malaria infections [7].

The body mass of a host may also affect malaria risk sta-
tus by influencing host selection, with a larger host tend-
ing to exude a higher quantity of olfactory cues thereby
increasing the attractiveness of the vector to human. A
study reported that the production of metabolic car-
bon dioxide is positively associated with body size [10],
which may in turn influence host selection by the vec-
tor. According to [11], young children are less frequently
bitten by mosquitoes compared with adult parents, due
to mosquitoes expressing different degrees of prefer-
ences for humans in terms of odour profile, age, gender,
among others.

Since malaria risk status has been established to vary
from one geographic region to another, and is depen-
dent on the prevailing sociocultural, economic, demo-
graphic and environmental risk variables, adoption of
targeted allocation of malaria intervention strategy, in
order to ensure that interventions get to the population
who are at relatively increased risk of the disease will
ensure successful intervention programmes. However, a
good knowledge of the Sociodemographic Behavioural
and Environmental (SBE) risk variables influencing the
risk of malaria occurrence is prerequisite to planning
targeted allocation of malaria intervention. The study
therefore evaluated the SBE risk variables influencing
the risk of malaria infection occurrence.

Materials and Methods

The study was conducted in Epe town, Epe Local Gov-
ernment Areas and Orimedu constituency, Ibeju-Lekki
LGA of Lagos State, Nigeria. The numerous water bod-
ies in Epe justify the popular fishing and other farming
activities attributed to the town, being one of the major
food sources, (especially fish) of the State [12]. The per-
manent water bodies present, which are of varying size,
turbidity, depth and speed of water flow, in the area are
the source of the numerous wetlands present in that

town [13]. These wetlands create favourable habitats for
malaria vectors to thrive all year round but with vary-
ing intensities. The human settlements that are close
to these wetlands may likely experience an almost all
round the year breeding of mosquitoes [14], and subse-
quent malaria transmission [15]. Malaria transmission
in Orimedu also occurs throughout the year with peaks
occurring in the rainy season [15].

The study is a descriptive cross sectional survey and
experimental design, which consists of parasitologi-
cal and environmental studies. Ethical approvals were
obtained from the Lagos State University Teaching
Hospital (LSUTH) ethical review board (Reference No:
LREC/06/10/1315) and University of Ibadan/ Univer-
sity College Hospital (UI/UCH) Ethics Committee, IAM-
RAT, College of Medicine, University of Ibadan (Refer-
ence No: UI/EC/19/0523). Permissions were obtained
from relevant authorities and participants’ informed
consents were also obtained. A sample size of 360, which
is shared equally among the 2 study LGAs was used for
the study. The study participants were Household Heads
(HHs), selected through multistage systematic random
sampling technique. The head of each of the selected
household was enrolled into the study for oral inter-
view, questionnaire administration, and blood sample
collection. The sampling of participants was carried out
in the Primary Health Centres (PHCs) in the study LGAs.

The informed consent of selected HHs willing to partic-
ipate in the study was obtained prior to enrolment into
the study. The inclusion criteria used in the enrolment
of participants for the study was based on location of
the participant household within the study sampling
frames, consent to participate and willingness to comply
with study requirements and procedures, irrespective
of showing symptoms of uncomplicated malaria or mild
fever. Individual who does not reside within the sam-
pling frame, or is severely ill, showing gross symptoms
of severe diseases like severe malaria or refused to give
their informed consent, were excluded from participat-
ing in the study.

Oral interview and questionnaire administration

Pretested and structured questionnaires were admin-
istered by an already oriented and trained volunteer
medical recorder to each of the 360 selected HHs. Each
questionnaire was sought into 3 categories of informa-
tion, which included; socio-demographic characteristics
of respondents and the household members, which in-
cludes age, sex, marital status, occupation, education
and income level; mosquito-prevention practices and
knowledge about mosquito breeding; and lastly, envi-
ronmental and behavioural factors of vulnerability to
malaria which included presence of: temporary pool
(stagnant) of water, gutter for draining used water, thick
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surrounding vegetation, uncovered bowls and drums
filled with water, fish pond/open reservoirs, refuse /waste
dump site, window and/or door nets and open septic
tanks and/or bathing/used water storage pits. The cor-
rectness of chosen environmental and behavioural risk
factor options, were ascertained through visits to and vi-
sual inspection of participants’ residences.

Blood samples were collected using a 2.5 ml syringe by
a volunteer health worker in each of the study PHC. The
collected blood samples (0.25 ml to 0.5 ml) were immedi-
ately transferred into labelled heparinised sample bottles,
which were stored in refrigerator for further analysis.

Microscopic procedures were done according to guide-
lines by [16]. A plastic pipette was used to collect blood
sample from the labelled heparinized sample bottle and
a single small drop of blood was gently put on the middle
of a labelled microscope slide for thin film. The thin film
was examined under the microscope at 100x magnifica-
tion to check for the presence and confirmation of malaria
parasite species. A different and experienced laboratory
technician also examined the slides to ensure quality as-
surance [17].

Results

The prevalence of malaria was 32.2%. Participants above
60 years were at highest risk of having malaria, 0.R=1.35,
C.I (0.29-6.21) relative to participants between 0 to 15
years. The odds ratios of participants in relation to ed-
ucational level using no formal education as the refer-
ence level were 0.R=0.462, C.I (0.06-3.64); 0.R=2.517, C.I
(0.83-7.67); and 0.R=0.806, C.I (0.42-1.55) for primary,
secondary and tertiary education levels respectively. The
odds of having malaria among trained employees, trad-
ers, civil servants, and pensioners were 0.R=2.125, Cl
(0.41-11.12), 0.R=1.836, C.I (0.36-9.41), O.R=2.636, C.I
(0.46-15.09) and 0.R=3.000, (C.I=0.19-47.96) respective-
ly in relation to unemployed participants.

Participants without a previous malaria episode within
the last one year prior to the conduct of the study were
at relatively higher odds of having malaria, 0.R=1.33,
(C.I=0.86-2.08), relative to those who did not have a pre-
vious episode. Participants who sought treatment in des-
ignated healthcare facilities were least likely to have ma-
laria, 0.R=0.000, C.I (0.000) relative to those who sought
treatment in inappropriate places. Participants who are
not aware of malaria as a disease were 2.113 times more
likely to have malaria, 0.R=2.11, CI (0.13-34.08). A total of
two hundred and eight (208), which accounted for 57.8%
of the participants own at least one bed net (Figure 1), out
of which only 8 (4%), claimed to sleep under it at night.
The prevalence of malaria was 33.7% among participants
who possess bed nets compared with those who do not
(30.3%), X2 (1, N=360) =1.81, p=0.50.
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Figure 1. Relationship between malaria prevalence and
bed net ownership. (Note: (M) Positive, (l) Negative)

Malaria prevalence was relatively higher among partici-
pants who do not know at least one standard mosquito
prevention practice (33.2%) compared with those who
knew (30.3%), X2 (1, N=360) =1.55, p=0.57 (Figure 2).
Malaria prevalence was 28.8% among participants who
had stagnant pools in their surrounding compared with
33.9% observed among participants who don’t have (Fig-
ure 3),X2 (1,N=360) =1.17, p=0.33. Sixty-three percent of
the participants do not have closed windows and or door
nets (Figure 4). Malaria prevalence was insignificantly
higher among participants with closed windows and or
door nets (32.4%) compared with participants who do
not have (32.1), X2(1, N=360) =2.33, p=0.95.

Figure 2. Relationship between malaria prevalence and
knowledge about standard mosquito prevention practic-
es. (Note: (m) Positive, (M) Negative)
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Figure 3. Relationship between malaria prevalence and
surrounding stagnant pools.(Note: (m) Positive, (m) Neg-
ative)
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Figure 4. Relationship between malaria prevalence and
presence of closed windows/ door nets.(Note: (H) Posi-
tive, (M) Negative )

Discussion

Bello and Hassan (2017) had previously reported a slight-
ly higher prevalence (36.1%) in Epe. The long term reg-
ular use of malaria control interventions has been found
to reduce malaria incidence. The decline in prevalence
in this study may be attributed to the impact of malaria
control interventions used since the past years. Malaria
prevalence has long been established to be age dependent
[17], with older children (>5 yrs) having higher tendency
of having the disease, possibly due to relatively reduced
intervention rate, late sleeping habit and increased at-
tractiveness to mosquitoes compared with children be-
low the age of 5 years [18-20]. This may explain why the
odd of having malaria was highest among participants
aged 60 years. The impact of good knowledge about mos-
quito prevention practices and adoption of one or more
of the practices on malaria incidence [21,22] cannot be
over-emphasized in this study. A study showed that in-
dividuals, who have mosquito nets in their rooms, have
less chance of having household members testing positive
for RDT [23]. However, high malaria prevalence observed
among those who own a bed net may imply that owning
a bed net may not necessarily translate to usage due to
earlier reported factors such as Heat, low mosquito ac-
tivity, phobia for chemicals, lack of space and difficulty in
hanging nets, preference for other preventive measures,
ignorance and cultural beliefs [24].

Several studies have hypothesized that environmental
features and behavioural factors of vulnerability to malar-
ia may be significant risk factors for malaria [25-27]. This
may justify the low malaria prevalence observed among
participants having good knowledge about one or more
standard mosquito prevention practices, implying that
knowing and adopting one or more standard mosquito
prevention practices is likely to reduce malaria incidence.

Analysis showed that there was spatial correlation of
malaria incidence with environmental factors in India.
Villages under malaria hotspots are characterised with

abundant water bodies. However, this was contrary to
this study as malaria prevalence was lower among par-
ticipants who had stagnant pools and relatively higher
among those having window/door net in their homes.
This may imply that other risk factors such as use of per-
sonal protective measures such as sleeping under bed
nets are crucial in malaria transmission.

Conclusion

Sociodemographic, behavioural and environmental risk
factors, such as age, educational level, occupation, pre-
vious malaria episode, treatment facility, malaria aware-
ness and preventability, have varying influence on the
occurrence of malaria. Seeking treatment at designated
healthcare facilities significantly reduced malaria inci-
dence. However, owning mosquito bed nets, possessing
window/door nets and absence of surrounding puddles
do not significantly reduce the incidence of malaria.

There is therefore the need to sensitize with the people to
not only get treatment at designated healthcare facilities
but also adopt the practice of using personal protections
such as bed net usage, closing of window/door nets espe-
cially at night.
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