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ABSTRACT

Background: Malaria remains the major cause of morbidity and mortality among
children in Kenya. About 70 percent of the population is at risk of infection, and
roughly 34,000 young children die of malaria-related causes annually.

Objective: Toinvestigate the knowledge and perceptions of the local people for malaria
in relation to aquatic habitats along the Kenyan Lake Victoria basin.

Design: Community-based cross-sectional study.

Setting: The Kenyan Lake Victoria basin Region.

Subjects: Two hundred and fourty three individuals (both women and men residing
in the beaches and surrounding areas) were interviewed about their knowledge and
perceptions regarding malaria.

Results: Mosquitoes were perceived to be the main cause of malaria. Mostrespondents
were familiar with the main signs and symptoms of mild malaria. Majority of the
respondents had poor knowledge of mosquito breeding habitats with 45% mentioning
the lake and only 18.6 and 8.9% mentioning ponds and dams, respectively. Most female
respondents did not know the difference between mosquitoes and lake flies, P=0.03,
Fishers exacttest. The majority (97.5%) of the respondents reported seeking conventional
malaria treatment from health institutions.

Conclusion: Mosquitoes are perceived to be the main cause of malaria by both males
and females. A significant proportion of the respondents were familiar with the main
signs and symptoms of malaria and sought conventional medicine for treatment of
the disease. Most of the respondents, however, had poor knowledge on the breeding
habitats of mosquitoes. Concerted effort is needed to scale-up health education and
improve the knowledge of the community about mosquitoes and their breeding
habitats, particularly malaria vectors which do not breed in deep lake waters. Effective
anti-malarial drugs should also be available at the grassroots level where the problem
of malaria is rampant.

INTRODUCTION

Despitemalariatransmissionbeingreducedsubstantially
in some parts of Kenya, it still remains high among the
residents in the Lake Victoria basin (1, 2). In Kenya, an
estimated 27 million people (about 70 percent of the
population) are at risk of infection, and roughly 34,000
young children die of malaria-related causes annually
(3). High transmission cases usually coincide with
the rainy season. According to 2009 statistics, malaria
constituted approximately 32% of the total outpatient
cases in Nyanza and Western provinces in Kenya,

followed by upper respiratory tract infections, skin
diseases and diarrhoea (4). Current malaria control
interventions in Kenya include the use of long-lasting
insecticide-treated bed nets, indoor residual spraying
with insecticides, and intermittent preventive therapy
with sulphadoxine-pyrimethamine for expectant
mothers, and artemisinin-based combination therapies
formalaria case management (3). Malaria transmission
along the lake is perennial and often does not take
epidemic situation. However, significantly higher
malaria morbidity and mortality among under fives
do occur (3).
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In Africa, perennial malaria transmission is often
observedinvillagesnearlakes and large reservoirs (5),
(6). Previous studies have shown that malaria cases
increase with decreasing distance to the shores of
large water bodies (7, 8). For example, construction of
damshasbeen observed toshiftseasonal transmission
to perennial transmission (9). The environment
associated with thelake may maintain a high number
of malaria vectors (10). Lake habitats including water
hyacinth have been suspected to be the source of
vectors (11).

Given that An. funestus s.s, an all important
malaria vector, is closely associated with aquatic
vegetation (12, 13), it has been proposed and even
reported that the infestation of water hyacinths
(Eichhornia crassipes) in African lakes’ sheltered
lagoons and lakeshore pools haveincreased breeding
site availability for malaria mosquitoes (11), though
some of these reports have been anecdotal as
previously reported by Ofulla et al (14).

Variousresearchershave documented numerous
findings on perceptions, knowledge, attitudes and
practices among communities in many parts of the
world including Africa. Most of the reports concur that
wrong perceptions concerning malaria transmission
and control is still common among communities
livinginendemicareas (15-17). Therefore, community
awareness, perceptions, beliefs and practices need
to be established so as to be able to come up with
effective malaria surveillance and control activities
within the affected communities (18).

Differing ethno medical concepts on human
health prevention and treatment strategies, based on
traditions and cultural beliefs, must be considered
if the malaria control programme is to succeed (19).
However perfectly planned a program is, the target
population will not participate in it if there are
misconceptions concerning the relationship between
vectors and disease, and concerning conventional
pharmaceutical therapies. Inmany areas, the primary
health care practitioners in local populations do not
subscribe to the conventional methods of malaria
diagnosis and treatment, but instead rely on
observation and patient provided information (19,
20). Folk healers commonly known as traditional
medicine menmay disregard the conventional means
of malaria treatment, and choose to treat their patients
in a traditional way (21).

Many studies have demonstrated the existence
of different beliefs on causes of water-borne
diseases among the affected communities, with
other researchers reporting that, even if the local
communities have an accurate knowledge on
transmission, treatment and prevention of malaria,
they could still fail to participate effectively, in
National Malaria Control Programmes, if their
perceptions about various aspects of malaria remains
poor (19, 20). There can be no significant participation

of local communities in malaria control programmes
if the locals and conventional medics’ view of the
disease remain divergent. Such differences in views
and perceptions among the stakeholders will only
lead to refusal to participate or partial participation
by community members in malaria control and
eradication initiatives (20). We hypothesised that
community members living along the Lake Victoria
basin of Kenya may have different perceptions on
the scientificaspects of malaria prevalence, treatment
and transmission. We investigated and now report
the extent and accuracy of their knowledge and
perceptionsinrelationship to the aquatichabitats and
malaria prevalence, treatment and transmission.

MATERIALS AND METHODS

The study area included 14 beaches within the
entire shoreline of Lake Victoria basin, Western
Kenya (Figure 1). The study area is situated between
longitude 24,350 and 34,551 E and latitude 00, 02'N
and 00, 11" S. The region’s topography varies and
is characterised by hilly areas in the Southern and
Western side and a gentle slope towards Kano plains.
The area has two main rainy seasons; the long rains
betweenMarch and June, and short rains from October
to December (22). Temperature ranges between
17°C- 34°C with an average minimum temperature
of 17.5°C and average maximum temperature of 30°C
(23). A majority of the population is of Luo ethnic
community practicing fishing, subsistence farming,
livestock keeping and trading.

This wasa cross-sectional survey in which a total
of 243 respondents were randomly drawn from 14
beaches along the Kenyan Lake Victoria basin. The
beaches were selected based on their close proximity
to the lake and earlier anecdotal reports by the local
community along the beaches, that occurrence of
water hyacinth in the lake creates suitable breeding
habitats of mosquitoes, leading to the high prevalence
of malaria along the Kenyan Lake Victoria basin.

Structured questionnaireschedule wastranslated
into Luo and Kiswahili languages and pretested in
the same study area before being administered to the
respondents. The first section of the questionnaire
contained questions on demographic profiles of the
participants, while the second part assessed their
knowledge on malaria transmission, recognition,
symptoms, treatment, control and association with
aquatic vegetation in the lake and land habitats.

Administrative authorisation to carry out this
study was obtained from the Nyanza Provincial
Health Department through the Director of Public
Health and Sanitation in Kisumu, Kenya. The
objectives of the study were fully explained to
community members and the participants prior
to conducting the interviews. Full verbal consent
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was sought from each participant prior to the
interviews. Study respondents’ names and personal
information, which could reveal their identity and
link them to the findings, were not sought.

The data obtained were entered in Microsoft
Excel spread sheets, then cross-checked and
transferred to SPSS for windows version 12.0
(SPSS, Atlanta GA, USA) for analysis. Descriptive
statistics were carried out to determine relative
frequencies, percentages and averages of variables.
Chi-square test (X?) was used to determine
relationships between level of education, age,
gender and occupation and correctness of
responses of the study participants. P<0.05 was
considered statistically significant.

RESULTS

Demographic profiles and knowledge of malaria prevalence
and transmission: Out of 243 respondents, 56.8%
(138/243) were females and 43.2% (105/243) were
males. Their average age was 32 years. Majority (68%)
of the respondents had primary level of education
(Table 1). Symptoms of malaria such as, intermittent
fever, headache, vomiting and nausea were most
frequently mentioned by the study participants. Other
symptoms mentioned though less frequently, were,
weak body, diarrhoea and loss of appetite (Figure 2).
There was no statistical difference between male and
female respondents on their knowledge of the correct
symptoms of malaria, and only few respondents
(0.4%) did not know the symptoms of malaria,
p>0.05, Chi-square test.

In total, 227/243 (93.4%), of the participants
associated malaria disease transmission with
mosquito bites, inclusive of those who also
mentioned bites and using dirty water, being rained
on, and cold weather (Figure 3). There was no
significant difference between males and females
on malaria transmission knowledge, (P>0.05, Chi-
square test). However, a significant relationship
between education level and knowledge on
malaria transmission was observed, P<0.05, (X?
=22.827). Sixty one and a half percent (61.5%),
of the study respondents who were uneducated,
associated malaria transmissions with the bites of
mosquitoes, as compared to 86.1, 93.6 and 100%
of those with primary, secondary and tertiary
education, respectively. Also, 211 (86.8%) of all age
group categories: 18-27, 28-37, 38-47, 48-57, and
58-67years, clearly knew that malaria is contacted
from mosquito bites, and not by using dirty water
eight (3.5%), being rained on 16 (6.6%) or no idea
three (1.2%), P< 0.001, (X*> = 82.207).

Since peoplewithlessentomologicalknowledge

can easily confuse Lake flies and mosquitoes and do
think that Lake flies are actually mosquitoes which
can transmit malaria, questions were asked to find
out the respondents knowledge of the difference
between Lake flies and mosquitoes. Most male
respondents knew the difference between Lake flies
(Ephemeroptera; Chironomidae: Povilla adusta) and
mosquitoes compared to female respondents (Table
2). There was a significant relationship between
gender and knowledge of the difference between
Lake flies and mosquitoes, P=0.002, (X* = 9.574).
Knowledge of the difference between Lake flies
and mosquitoes also depended on the occupation
of the respondents. Over 85% of fishermen, fish
traders and farmers knew the difference between
Lake flies and mosquitoes, while only 55.4% of
respondents engaged in other occupations (retail
shop, bicycle operator, food vendor, stage agent,
hotel operator, artisan, security guard and others)
knew the difference P<0.001, (X2 = 26.056). On the
contrary, there were no significant difference in
level of education of the respondents (primary,
secondary, tertiary, or uneducated), or in the age
categories of the respondents (18-27 years, 28-37
years, 38-47 years, 48-57 years and 58-67 years),
on knowledge of the difference between lake flies
and mosquitoes. Majority of the respondents (over
77%), knew the difference between Lake flies and
mosquitoes regardless of their education status or
age categories, P= 0.435.

Health care seeking behaviour and perceptions on
mosquito habitats: The majority (97.5%) of the
respondents reported seeking treatment for malaria
using conventional treatment (anti malarial drugs)
(Figure 4). A smaller percentage (0.8%) stated
that they treated malaria using local herbs and
concoctions. Asimilar percentage (0.8%) mentioned
that malaria could be cured by medicine men while
one respondent (0.4%) had no idea of how malaria
is treated (Figure 4).

Most of the respondents 108 (52.7%) mentioned
that mosquitoes are found in the Lake (Figure 5),
compared to those who mentioned rivers 26 (12.7%),
ponds44 (21.5%) dams 21 (10.2%), wells 6 (2.9%) and
otherhabitats31(13.1%).Inaddition, 166 (77.6%) of
the respondents, regardless of occupation, reported
that most macrophytes (aquatic plants generally
associated with mosquito abundance), are found
in the lake compared to rivers, ponds, dams, wells,
and other habitats, P=0.002, (X2 = 35.029). Slightly
more males (59.6%) than females (47.4%), associated
mosquitoes with lake habitats, while more female
respondents associated mosquitoes with river
habitats, P=0.006, (X? = 14.506).
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Table 1
Respondents’ level of formal education and age

Site/Beach No of Education level Age group (in yrs)
Respondents  Prim. Sec. Tert. Uned. 18-27 28-37 38-47  48-57  58-67
Dunga 21 10 9 1 1 9 7 4 0 1
Ogal 21 17 1 0 3 7 5 8 1 0
Asembo Bay 30 20 6 0 4 5 12 5 4 4
Kaugege 22 13 9 0 0 13 6 3 0 0
Homa Bay 24 13 11 0 0 7 13 2 2 0
Kendu Bay 20 15 4 0 1 10 4 3 0 3
Kusa 19 13 4 1 1 2 8 3 3 3
Singida 21 18 2 0 1 4 8 5 4 0
Kisian Junction 10 7 3 0 0 1 6 3 0 0
Kodoyo Junction 5 3 2 0 0 2 1 2 0 0
Kolweny 9 3 6 0 0 3 4 1 1 0
Ahero market 10 7 2 0 1 1 6 3 0 0
Kendu junction 11 8 2 1 0 6 4 1 0 0
Kombewa 20 18 2 0 0 8 7 2 2 1
Total 243 165 63 3 12 78 91 45 17 12
Percentage (%) 100% 67.9% 259% 12% 49% 321% 37.5% 185% 7.0% 4.9%
Table 2

Gender associated knowledge between lake flies and mosquitoes
Gender Do you know the difference between lake flies and mosquitoes?

Yes (%) No (%) Total (%)
Male 90 (87.4) 13 (12.6) 103 (100)
Female 96 (70.6) 40 (29.4) 136 (100)
Total 186 (77.8) 53 (22.2) 239 (100)

Figure 1

Map of study area
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Figure 2
Symptoms of malaria
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Treatment seeking behaviour for malaria
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Mosquito habitats
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Mosquito Habitats
DISCUSSION linked the transmission of malaria to being rained on,

Results from surveys on knowledge and perceptions
are relevant to the design or improvement in malaria
control programmes and to identify indicators for
a programme’s effectiveness and success. Data
from this study shows that, along the Kenyan Lake
Victoria basin, local community members have an
understanding of malaria causes, symptoms and
treatment. About 93.4% of the respondents attributed
malaria transmission to mosquito bites. However,
the findings also showed that 6% of the respondents

using dirty water, and cold weather. Thisis consistent
with Kenya malaria indicator survey of 2010, where
90 percent of mothers with babies under five years
old, mentioned that they sought conventional malaria
treatment whenever their children had fever (24).
Most respondents (over 70%) were able to state
the most common symptoms of malaria accurately.
However, some respondents only mentioned one or
two symptoms, such as fever and vomiting, which
could alsobe attributed to other waterborne diseases
such as typhoid fever. This has been identified as a
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major problem since people are likely to take wrong
prescriptions of drugs based on erroneous diagnosis.
Some respondents were not aware of any malaria
symptoms, a factor which could be attributed to
the high illiteracy levels among communities living
within the Lake Victoria basin. In the current study,
we did not ask the respondents about the laboratory
diagnosis of malaria. No respondent mentioned
anaemia and convulsions which are life-threatening,
particularly among the under five years old children.
These findings were consistent with other studies from
different parts of the world (25-27). Earlier studies
reported that community membersidentified malaria
mainly on the basis of the symptoms of high body
temperature (fever), headache, and general body
weakness (27, 28). A majority (97.5%) of respondents
knew that treatment of malaria could be achieved by
use of conventional anti-malarial drugs. This was
consistent with findings from Tanzania, India and

Bangladesh (26, 29, 30).

A considerable number of respondents 108
(45.8%) believed that mosquitoes were found mainly
in the lake. This is a clear example of misperception
among thelocals, living within the Lake Victoriabasin,
which could be as a result of low level of education,
since most respondents (67.9%) had primary level
of education while 4.9% were uneducated (Table 1).
There could also be confusion on differences between
mosquitoes (some of which can transmit malaria)
and Lake flies (which never transmit malaria), by
most community members especially females, as
significantly more female respondents did not know
the difference between Lake flies and mosquitoes
(p=0.002, X? = 9.574). Studies have previously shown
low abundance of malaria mosquitoes associated
with different aquatic weeds in the Lake and possible
confusionbetween Lake fliesand mosquitoes (14). Itis,
however, worth noting that a few of the respondents
knew that mosquitoes were abundant in stagnant
waters.

In conclusion, mosquitoes are perceived to be the
main cause of malaria by the local community living
along the Kenyan Lake Victoria basin. A significant
proportion of the respondents were familiar with
the main signs and symptoms of malaria and
sought conventional medicine for treatment of
the disease. Most of them, however, had poor
knowledge on the breeding habitats of mosquitoes
including the association of mosquitoes to aquatic
vegetations. Concerted effort is needed to scale-up
health education and improve the knowledge of the
community about mosquitoes and their breeding
habitats, particularly malaria vectors which do not
breed in deep lake waters.
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