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Abstract
Background

Children under-5 are the most vulnerable to malaria infection and they suffer serious complications.
Sierra Leone is one of the countries with the highest malaria burden in the world. This study aimed to
assess the knowledge, attitudes and practices (KAPs) towards malaria control and prevention among
caregivers of children under-5 in the Western Area of Sierra Leone.

Methods

A cross-sectional survey was conducted among caregivers of children under-5 visiting the out-patient
department of six selected hospitals/community health centers. Data were collected via questionnaire
interview with 350 caregivers. Further statistical analyses were performed primarily Spearman’s rank test
for inferring the correlations among KAPs, univariate and multivariate logistic regression for
demonstration the association between KAPs and socio-demographic characteristics.

Results

Women made up 97.1% of respondents with the majority being young mothers-including 33 single
student moms. 46.3% among respondents were unemployed and 27.1% had no educational background.
Only 1.4% received malaria related information from the internet/social media. This KAPs survey
indicated that misconception of cause, transmission and clinical symptoms of malaria; unawareness of
lethality and severity; inappropriate behaviors in prevention and treatment such as self-medicating were
still in existence in caregivers. But a positive correlation in knowledge-attitudes (rs = 0.13, P < 0.05) and
attitudes-practices (rs = 0.45, P < 0.001) were revealed. The caregivers being a mother and having at least
secondary education were demonstrated associated with positive attitudes and practices. Meanwhile,
more urban-based caregivers (79.8%) followed a complete malaria treatment course of ACTs than the
rural (63.3%), but in view of ITNs use, more rural-based caregivers presented positive attitudes (85.3%)
and practices (70.1%) than the urban (69.9%, 52.0%). The student moms might know more but do less.

Conclusions

In order to better protect children under-5 against lethal malaria, their caregivers, especially young
mothers, need strong support to reduce misconceptions, inappropriate behaviors, and provide increased
vigilance. It is important to develop an e�cient communication channel to disseminate information
regarding malaria, especially strengthening community-based media infrastructure, including
internet/social media. A increase in education and employment opportunities for women, as well as
setting up community-based malaria counselling services, is urgently needed.

Background
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Malaria spans in 109 countries across all continents and its occurrences and distributions vary with both
different geographic and climate conditions, and the social, cultural and hygienic habits of the
population, but is mostly concentrated in the underdeveloped tropical and subtropical regions worldwide
[1, 2]. Among the estimated 405,000 deaths resulted from estimated 228 million cases of malaria in 2018,
nearly 85% of them were reported in 20 countries in the WHO African Region and India, among which
Sierra Leone bore a heavy malaria burden with 2,451,110 cases and 6,564 deaths that year [1]. Malaria is
among the top 10 causes of death globally, with an estimated 70% of all malaria deaths occurring in
children under-5, mostly in Sub-Saharan Africa (SSA). In Sierra Leone, the entire population is at risk of
malaria, and children under-5 and pregnant women are the most vulnerable groups. Etiologically, malaria
is mainly transmitted through the bites of the female Anopheles mosquitoes infected with Plasmodium
falciparum which is responsible for over 90% of malaria cases and all the severe forms of the disease in
Sierra Leone [1, 3].

In postwar and post-Ebola Sierra Leone, malaria control efforts face the inadequate capacity due to its
weak health care system, the poor hygienic practices of people, and other poverty-stricken social and
environmental condition. Especially in remote rural areas and swamp regions, people are less accessible
to health facilities and highly subjected to malaria devastation consequently [4]. Although malaria is
curable using Artemisinin-based Combination Therapies (ACTs), the prevention and control of this highly
transmissible disease still places an increased challenge on public health systems at global, national,
subnational and community levels, and poses a huge health burdens on both the government and
individuals, hindering the socioeconomic development and even leading to deeper poverty [5].
Furthermore, severe malaria impairs children’s learning and cognitive abilities by as much as 60%,
consequently affecting the performance of Sierra Leone’s primary and secondary education programs [6].

Over the past several years, Sierra Leone has made progress to control the impact of malaria among the
citizens. Such progress has included in the development of a National Malaria Control Programme
(NMCP) Strategic Plan 2016–2020 and the revision of guidelines in December 2015 to ensure that the
programme is implemented on the evidence basis [1, 6].

However, incomplete knowledge and misconceptions about the disease still exist and probably hinder
correct practices individuals should take towards malaria prevention, such as increased exposure to the
disease, inappropriate implementation of interventions, inadequate recognition of the factors that
contribute to the occurence and development of disease, thus creating an obstacle to effective malaria
control. This is evidenced by a high rate of outpatient-clinic visits for malaria accounting for about 47%
of outpatient morbidity for under �ve children, and 37.6% of all hospitalizations with a case fatality of
17.6% [6].

Researches [7-10] concerning individual knowledge, attitudes and practices (KAPs) have shown that
factors, including education levels, in some instances, are related to behaviour in malaria prevention and
control. Behaviour is an important component in malaria prevention and control, but the behavioral status
against malaria affected by the KAPs levels in the community was even more crucial [11].
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Primary caregivers play key roles in the health care to children under-5, being responsible for a majority of
the everyday practices and decisions that determine the child’s health status. A mother/caregiver’s
knowledge about the disease, and their attitudes and practices towards protecting their children from
malaria are essential for seeking appropriate medical care in the case of illness, and administering
recommended treatments [12]. Thus, an insight into the KAPs of caregivers towards malaria may
contribute to the evidence-based malaria prevention and control, as well as the well-informed design of
community interventions in order to reduce the prevalence of malaria in children under-5.

Methods
Setting: This study was carried out in the Western Area , one of four principal divisions of Sierra Leone.
The Western Area comprises the oldest city and national capital Freetown and its surrounding towns and
countryside and it covers an area of 557 km2 with a total population of about 1.5 million people (2015
National census). The Western Area is divided into two districts: Western Area Rural (WAR) and Western
Area Urban (WAU).

This study was carried out in six selected health care facilities in two districts-WAU and WAR (Fig. 1),
three from WAU: Ola During Children’s Hospital (ODCH) (8o29'25"E, 13o13'7"S), which is the biggest
children’s referral hospital in Freetown, King Harmann Road Government Hospital (8o28'27"E, 13o14'52"S),
and Jenner Wright Hospital (8o29'7"E, 13o12'43"S); and another three from WAR: Waterloo Community
Health Center (8o20'08"E, 13o4'24"S), Grafton Community Health Center (8o23'34"E, 13o9'23"S), and
Lakka Community Health Center (8o23'49"E, 13o15'50"S). These six hospitals or centers were selected
because they are in strategic locations accessible for most people in the communities without much
di�culty. Since they are all government-owned and offers free health care services for children under-5,
these facilities almost always have a large number of caregivers for children under-5 accessing their
healthcare services.

Study population and eligibility criteria: Caregivers with one or more child(ren) under-5 residing in WAR
and WAU who visited the out-patient departments of the selected health care facilities were included.

Sample size:

The sample size was calculated using the Cochran’s formula (1977) [13]
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Where: n = sample size; z = z value 1.96 for 95% con�dence level; p = proportion of malaria prevalence in
children under-5 in the Western Area Urban and Rural Districts of Sierra Leone, according to the 2016
National Malaria Indicator Survey (20.5% = 0.205) [14]; and d = absolute error allowance/precision
(0.05). 

40% (100) of the calculated sample size was added to the study population to account for missing vital
data, respondents partially answering questions or withdrawal during the interview, or incomplete
questionnaire. Hence, the �nal total sample size was (250 + 100) = 350.

Survey questionnaire: A questionnaire was developed under our conceptual framework and referring to
previous studies [15, 16], which contained open and close-ended questions and was divided into four
sections (Additional �le 1). Section A focused on the socio-demographic characteristics of the caregivers
such as age, sex, religion, relationship with the under-5 child(ren) they take care of, number of children
under-5 and above-5, districts (urban/rural), marital status, educational level and occupational status.
Section B assessed the caregiver’s knowledge about the cause of malaria and its mode of transmission,
signs and symptoms of malaria, and prevention. Section C assessed the caregiver’s attitudes towards
malaria such as how serious of a health problem they consider malaria to be, if they sleep under a bed
net with their child(ren), what time of day they think mosquitoes bite most, and what they think is the best
treatment for malaria. Meanwhile, section D assessed the caregiver’s practices towards malaria
prevention such as, the kind of measures they take to protect their children from mosquito bites, what
they do when their child(ren) has a fever or is prescribed an antimalaria medication, what in�uences their
action and how long they wait before seeking medical care for their febrile child(ren).

Statistical analysis: Socio-demographic characteristics and KAPs data were collected via the
questionnaire interview method from 350 caregivers. Descriptive statistics was used to analyze the socio-
demographic characteristics of the respondents, and the results were expressed in frequencies and
percentages. A scoring system was utilized in the evaluation of the KAPs data (Additional �le 2). Two
KAPs levels were de�ned by the 60% cut-off value of total score. The responses to the KAPs variables
between the respondents from WAU and WAR were compared using Chi-square analysis. Fisher’s exact
test was used when more than 20% of cell counts less than �ve. Spearman’s rank test was used to
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determine the extent of correlation between KAPs scores since data was not normally distributed as per
outcome of the Kolmogorov-Smirnov test. Based on the rule of thumb of Cohen [17], the strength of
correlation was interpreted as 0 = no relationship, 0.10 - 0.29 = small/low correlation, 0.30 - 0.49 =
medium/moderate correlation, and 0.50 - 1.00 = large/high correlation.

The association between KAPs and the socio-demographic characteristics of the respondents was
evaluated by univariate analyses. All variables signi�cant in the univariate analysis with a P ≤ 0.25 were
included in the multivariate logistic regression model. Reduced subset models were developed using
elimination based on the AIC (Akaike Information Criteria) score. The level of statistical signi�cance was
set at 0.05. All of the data analyses and �gure drawing were conducted in R software (Version: 3.6.1).

Results
Socio-demographic characteristics of the caregivers

As shown in Table 1, all 350 caregivers interviewed completed the survey with a nearly equal number of
respondents from WAU and WAR. Most of them were less than 30 year-old mothers. 70.0% of caregivers
were married, while 19.4% were single, and most caregivers were unemployed younger mothers. The total
unemployed reached 46.3% including 33 younger students. 27.1% of them had no educational experience
and only 64.3% had at least a secondary level of education. But all of them had at least one child under-5
living with them and 54.6% had at least one more child above-5.

Knowledge

99.1% of the caregivers had heard about malaria, and no signi�cant difference of malaria related
information sources (P = 0.858) was found between the caregivers from WAR and WAU (Additional �le 3:
Table S1). Most of them got malaria related knowledge from health workers/facilities (89.0%), followed
by radio (60.8%), television (17.6%) and printed materials such as billboards/handbills (8.1%). Besides,
26.8% got information from other sources such as the community sensitization and announcements
about malaria, their friends/peers and also neighbors, and only 1.4% were informed through the
internet/social media, even only 1.7% of those residing in WAU where the use of internet/social media
was expected to be high, just a little higher than those living in WAR (1.1%) (Fig. 2). 

As displayed in Fig. 3 and Additional �le 3: Table S1, the percent of respondents that did not know
malaria can be prevented, cured and lead to death were 18.0%, 3.4%, and 8.9%, respectively. Among them,
only 1.2% of urban-based caregivers were unaware of lethality of malaria, whereas the number for rural-
based caregivers was over four times higher (5.6%) (P = 0.05). When asked about the symptoms of
malaria, the most common responses were fever (71.1%), followed by vomiting (42.9%), loss of appetite
(30.9%), and body and joint pains (26.9%), with only a few responses for headaches (9.1%). 58.6% of
them stated other signs and symptoms they knew such as weakness and dizziness, dark colored urine,
yellow/pale/white eyes, etc. Approximately 10.0% didn’t know that malaria parasites can be transmitted
through mosquito bites. This study revealed that, misconceptions about the causes and mode of
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transmission of malaria still prevailed among the caregivers, as 0.3% of them stated that eating too much
and having close contacts with a person who has malaria can cause malaria. Also, 4.0% of them stated
other misconceptions about the cause of malaria such as eating too many oranges, not washing hands
regularly, cold and �u, dirty hands and feet, �ies, drinking too many sweet/soft drinks, etc. While 86.6% of
the caregivers stated that bushes/dirty places were convenient resting/breeding places for mosquitoes,
followed by stagnant water (51.1%), and dark places/sheds (11.7%).

Attitudes

As summarized in Fig. 3 and Additional �le 4: Table S2, although 90.0% of respondents believed that
malaria is a very serious health problem, still 3.1% said “No”, 5.4% “Not sure” and 1.4% “Don’t know”.
77.7% said that they and their child(ren) do sleep under a bed net, while the rural-based caregivers(85.3%)
showed signi�cantly more positive attitudes than the urban (69.9%) (P < 0.001). Explaining the lack of
bed net for their children, 46.2% (46/78) of them mentioned that they could not afford it, 32.1% said not
readily available, 6.4% did not like sleeping under a bed net, 3.8% do not think it’s important, and 11.5%
stated other reasons such as the statements that they and their child(ren) had allergic reactions or sweat
a lot whenever they slept under a bed net (Additional �le 4: Table S2, Fig. 4a). Moreover, when asked
about how often your child(ren) used the bed net, 85.7% stated always and 14.3% sometimes, but 21.7%
did not think the bed net was treated with insecticide. Meanwhile, 88.0% of the respondents thought that
malaria-transmitted mosquitoes bite mostly at night. 65.1% stated that they think that Artemisinin-based
Combination Therapies (ACTs) were the best treatment for malaria, but 32.0% said “Don’t know”, and
1.4% also shared other opinions such as injections, intravenous solutions, etc.

Practices

As shown in Fig. 3 and Additional �le 5: Table S3, although 77.1% of respondents would go to a hospital
or clinic when their child(ren) had a fever, 19.4% still preferred self-medicating �rst at home, and 3.4%
went �rst to a pharmacy. As stated by 93.4% of the caregivers, the most important factor in�uencing their
action to seek medical help was the condition of the child, followed by perceived cost involved (3.7%) and
time availability (1.7%). Furthermore, only 54.6% of the caregivers would seek medical attention for their
febrile child(ren) within 24 hours, whilst 45.1% usually wait for 2-5 days. Meanwhile, when an antimalarial
medication had been prescribed, only 71.4% of caregivers mentioned administration of a complete
treatment course, but 12.9% stop administration as soon as the child began to show improvement. There
was a signi�cantly higher rate among the urban-based caregivers (79.8%) who performed a complete
treatment course than among the rural ones (63.3%) (P < 0.001).

Regarding the use of protective measures against malaria-transmitted mosquitoes, the most common
practices employed by 61.1% of respondents slept under an insecticides treated nets (ITNs), the rural-
based caregivers had a signi�cantly higher rate of ITNs use than the urban (70.1% vs. 52.0%, P < 0.01)
(Fig. 4a). But we observed that misuse of bet nets such as using for doing pond �shing (Fig. 4b) and
covering backyard gardens (Fig. 4c) is still common especially in rural and provincial areas of Sierra
Leone. Other common selections for protection included measures of using mosquito repellant (40.9%),
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regularly cleaning surroundings of the house (31.7%), wearing protective clothing (25.1%), and using
insecticide spray (24.9%). Only a few caregivers said that they got rid of stagnant water (8.3%, 29/350),
and cleared bushes around the house (3.4%, 12/350), while 11 (6.4%, 11/173) of them residing in WAU
and only 1 from WAR (0.6%, 1/177). Also, 6.0% of caregivers mentioned other protective measures such
as closing the windows and doors early before dark, �xing a mesh on window and door frames to keep
mosquitoes out, etc (Fig. 3-4, Additional �le 5: Table S3).

Correlations among knowledge, attitudes and practices

Inferred by the spearman correlation test (Table 2), a signi�cant positive correlation was found between
knowledge-attitudes (rs = 0.13, P< 0.05) and attitudes-practices (rs = 0.45, P < 0.001). Further univariate
logistic regression analysis indicated that improved knowledge might positively affect attitudes (OR =
1.98; 95%CI = 1.21-3.25), while positive attitudes might lead to good practices (OR = 7.91; 95%CI = 4.33-
15.54).

Effects of socio-demographic characteristics on KAPs

Through univariate analysis, the association of socio-demographic and malaria-related KAPs were
demonstrated by comparing with referred groups (Table 3). The age, religion, educational background
and occupation were found to correlate with knowledge. The caregivers in the >30 year-old group tended
to have higher knowledge than the 15-20 year-old group (OR = 3.03, 95%CI = 1.35-7.28). In comparison to
the Muslim religion, Caregivers’ Christian faith was positively associated with knowledge (OR = 2.20,
95%CI = 1.29-3.86). The caregivers with secondary education had higher knowledge than the group with
no education (OR = 1.94, 95%CI = 1.15-3.28) . Meanwhile, comparing with the unemployed caregivers,
students knew more malaria-related information (OR = 3.04, 95%CI = 1.20-9.33), but represented a
negative practice (OR = 0.22, 95%CI = 0.07-0.56). As for attitudes, age, educational background and
district (urban or rural) were inferred to be associated. A positive association with attitudes was found in
the respondents with a university education (OR = 4.46, 95%CI = 1.42-19.73), and the rural-based
caregivers (OR = 1.83, 95%CI = 1.14-2.96), but a negative association was found in the caregivers of the
21-25 year-old group (OR = 0.39, 95%CI = 0.19-0.76).

Furthermore, independent predictors of KAPs were inferred by a multivariate logistic regression analysis
comparing with referred groups (Table 4). The age, religion, education and occupation were found to be
independent predictors for malaria-related knowledge. The groups of 26-30 year-old (OR = 2.14, 95%CI =
1.02-4.55) and >30 year-old (OR = 4.83, 95%CI = 1.95-12.69), the caregivers with a secondary education
(OR = 2.34, 95%CI = 1.32-4.19), the Christians (OR = 2.28, 95%CI = 1.30-4.14), and the students (OR = 2.98,
95%CI = 1.12-9.48) were more likely to have a higher knowledge about malaria. Meanwhile, district,
education, age and relationship were found as the independent predictors for malaria-related attitudes.
The rural-based caregivers (OR = 1.97, 95%CI = 1.20-3.28), the group with a higher education (university
level, OR = 5.53, 95%CI = 1.67-25.54; secondary level, OR = 1.86, 95%CI = 1.05-3.30) were more likely to
have a positive attitude towards malaria, while caregivers in the 21-25 year-old group (OR = 0.40, 95%CI =
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0.19-0.79) and fathers (OR = 0.19, 95%CI = 0.04-0.80) were more likely to have negative malaria-related
attitudes. Meanwhile the relationship, occupation, and marital status were taken as independent
predictors for malaria-related practices. The mothers seemed more likely to have better practices towards
malaria control and prevention as compared to the fathers (OR = 0.19, 95%CI = 0.04-0.80). The caregivers
who were students (OR = 0.11, 95%CI = 0.01-0.55) or married (OR = 0.53, 95%CI = 0.29-0.97) or in a
consensual union (OR = 0.30, 95%CI = 0.12-0.74) were more likely to have bad malaria-related practices.

Discussion
Knowledge

Similar to previous studies [8, 15], the respondents in the Western Area in Sierra Leone received malaria
related information mainly from health workers/facilities followed by radio. While 26.6% of respondents
named other sources of information such as community sensitization, meetings and announcements, in
accordance with the study conducted in Swaziland [8]. Only a few caregivers mentioned TV and printed
materials (billboards/handbills, etc) as sources, even fewer got the information from the internet or social
media, which might be due to the low usage and high cost of internet technologies in Sierra Leone. But in
Saudi Arabia, the main source of malaria related information was recorded from the internet and social
media [9]. Therefore, in Sierra Leone, more attention should be given to enhance caregivers’ knowledge by
continuously improving the content, type, and media of malaria related messages, especially
strengthening the media infrastructure of the communities such as the internet or social media, TV and
radio, in order to achieve proper health education coverage for various groups. Moreover, using simple
audio-visual messages in local languages will help develop a highly effective means of communication
especially for the caregivers who are not or under-educated.

For the knowledge about symptoms of malaria, fever was the highest known symptom followed by other
symptoms such as weakness, dizziness, dark colored urine, etc which were mostly mentioned by the
respondents. Fever has also been recorded as the most known and common symptom of malaria in
children under-5 in Cabo Verde and Zambia[2, 10]. Other symptoms such as anemia were most
associated with malaria in children under-5 according to reports in Tanzania [22, 23]. Similar to other
surveys [24, 26], our study revealed that about 90% of respondents know malaria transmitted through the
bite of infected mosquitos. However, some misconceptions about the cause and transmission of malaria
were mentioned by some caregivers such as eating too many oranges, not washing hands regularly,
catching a cold and �u, dirty hands and feet, �ies, drinking too many sweet/soft drinks, etc. The other
misconceptions of malaria transmission which included being exposed directly to the sun for a long time,
drinking dirty water, etc, were also reported in Tanzania and Uganda [22, 27]. Regarding the resting and
breeding places of mosquitoes, bushes/dirty places and stagnant water were the most mentioned by
respondents which is consistent with previous study in Tanzania [28].

Attitudes



Page 11/23

In the present study, malaria is known as a very serious health problem by 90% of caregivers, similar to
previous surveys in south-western Saudi Arabia and Rwanda [32, 33]. 88% of the respondents stated that
mosquitoes bite mostly at night time. This kind of attitude is expected to in�uence caregivers to be more
vigilant especially at night in protecting their children from mosquito bites, but most importantly to get rid
of mosquito breeding sites and sleep under an ITN. Recent studies [37, 38] have corroborated the idea
about the time-of-day of blood-feeding and malaria transmission by mosquitoes to be mostly at night
time. Compared with an earlier report of Sierra Leone Demographic Health Survey (SLDHS) in 2013
recorded that only 49.5% of children under-5 slept under a bed net at night [34], our �ndings showed that
77.7% of respondents together with their children slept under a bed net. But there were still 78 caregivers
who did not use the bed net, 46 among them stated that they could not afford it. These are most likely
individuals who are socioeconomically disadvantaged and are probably waiting on usual mass mosquito
nets donation campaigns to get one, as some even mentioned that they were not supplied a bed net at
their community health centers, or claimed that mosquito nets are not readily available, which means
they could probably afford it but cannot easily �nd one for purchase. In essence, some of these common
barriers to the use of bed nets have also been discovered by other studies [35, 36]. Moreover, 21.7% of
caregivers still did not know of ITNs. Meanwhile, ACTs are recommended by the WHO, and are provided
by the health facilities of governments and even sold in pharmacies and drug stores nationwide as a part
of the �rst-line anti-malaria treatment policy in Sierra Leone [39, 40]. But 32% of caregivers said that they
did not know ACTs are the best treatment for malaria.

Practices

Every respondent in this study stated that they employed at least one method of prevention against
mosquito bites with the highest being sleeping under an ITN, followed by using mosquito repellants and
regularly doing clean-ups around the house, in accordance with records in Kenya [41] and Zimbabwe [42].
The other preventive measures such as wearing protective clothing, using insecticide spray, getting rid of
stagnant water, clearing bushes around the house, and using mosquito barrier nets on windows and
doors, etc. mentioned by caregivers as good and effective strategies for vector control are in-line with
previous study done by Gabriel et al [43].

A good anti-malaria practice is also supported by previous studies [44, 45], which showed 77% caregivers
did come to the hospital �rst when their child(ren) had a fever. From the epidemiological and clinical
perspective, fever is not only a crucial indicator for malaria especially in children, but even the most
important warning indicator for administered treatment as recommended by WHO and the Sierra Leone
NMCP, especially for the government to offer free health care services for children under-5 [46]. However,
some caregivers still preferred the priority of going to a pharmacy or self-medicating when their child(ren)
presented fever, which is a dangerous practice that predisposes the sick child(ren) to possibly worse
situations. Other studies in Uganda [47] and Myanmar [48] have also found poor care-seeking behaviors
for fever cases in children under-5. In our study, furthermore, more than 93% of caregivers were in�uenced
to seek appropriate medical care by the conditions of their children, and some of the caregivers also
mentioned during further explanations that they would decide to go with their child(ren) to the hospital
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only if they saw no improvement after self-medicating and observation for a few days. A similar �nding
was observed in a study done in Sudan where some parents postponed seeking medical care for their
child(ren) for a few days so that the child(ren)’s conditions ran deteriorated by the time to go to the
medical facilities [49]. Our �ndings showed, nevertheless, about 54.6% of caregivers did seek appropriate
medical care within 24 hours for their feverish child(ren). As follow-up therapeutic care, 71.4% of the
caregivers followed and completed a full course of antimalarial medications, which is very important in
maximizing antimalarial e�cacy with respect to dosing regimens and preventing relapse. But 12.9% did
suspended the administration as soon as their child(ren) showed a little improvement in their clinical
symptoms and signs, and surprisingly, some even said they administered the medication to other
siblings, all of which are considered harmful practices. Another critical point worth our attention is that
previous studies [50] have con�rmed resistance to ACTs in some parts of the world like south-east Asia,
and they have also pointed out that the reduced e�cacy has raised major concerns about malaria
treatment and control. For this reason, it is essential to follow correct dosing regimens as prescribed in
order to limit the spread of antimalarial resistance.

Correlation among malaria related KAPs

Although some studies found that high knowledge about prevention was poorly re�ected in practice [8,
29], some other studies [30, 31] found that, high or increased knowledge about malaria and its mode of
transmission and infection could promote and improve preventative practices in communities where
malaria is highly prevalent with malaria. Our �ndings indicated that good knowledge on malaria might
lead to positive attitudes, and better attitudes might facilitate good practices against malaria.

Correlation between caregivers’ socio-demographic characteristics and KAPs

The majority of the caregivers of children under-5 in this study were young mothers (  30 year-old), and
27.1% of them lacked any educational experience. Financially, most of them were unemployed and
underprivileged: even among the 44.3% employed caregivers, some were self-employed, mostly engaged
in petty trading and low income businesses from which they could hardly earn enough to meet their basic
daily needs. And more importantly, 33 younger students among them revealed the existence of early child
bearing mothers not well matured to take up the responsibility of motherhood lacking the amount of time
and resources for care to their child(ren). For a relatively immature parent that is socioeconomically
handicapped, having the right malaria related KAPs might make up for their de�ciency in maturity and
their socioeconomic disadvantages [18]. But being a mother does have more positive attitudes and
practices towards malaria prevention and control than a father, which supports why only women were
engaged in most previously conducted studies on malaria perception or prevention and attitudes [19, 20].
Meanwhile, having at least secondary level of education was found associated with a positive in�uence
on malaria related attitude and knowledge, which is consistent with previous studies showing the
importance of education in caregivers [7, 21]. But Nzooma et al. [11] in Zambia reported that higher levels
of education were not related to higher knowledge levels and good practices towards malaria control. Our
�ndings indicated that the student mothers might know more but do less.
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Moreover, across the surveyed groups: urban-based caregivers and rural-based caregivers, only 1.2% of
urban-based caregivers expressed their unawareness of the lethality of the disease whereas the number
for rural-based caregivers was over four times higher (5.6%). It is interesting to note that signi�cantly
more urban-based caregivers (79.8%) followed a complete malaria treatment course of ACTs than the
rural (63.3%). But in view of using ITNs for malaria prevention, the rural-based caregivers (85.3%)
presented signi�cantly more positive attitudes than the urban (69.9%), and the rural (70.1%), therefore,
represented better practices than the urban (52.0%).

Limitations of this study

The present study is a cross-sectional survey which can bene�t the understanding of the KAPs towards
malaria, but it does not provide information about the cause and effect of malaria in children under-5. On
the other hand, across the whole survey the respondents’ answers were self-reported. Consequently, there
may have been limitations in the provisions of exact and speci�c information by the caregivers and the
possibility of interviewer bias, participant bias or response bias.

Conclusions
The present KAPs survey towards malaria prevention and control indicated that misconception of the
cause, transmission and clinical symptoms, unawareness of the lethality and severity, and inappropriate
behaviors in prevention and treatment including self-medicating are still in existence among the
caregivers of children under-5 in the Western Area of Sierra Leone. The KAPs towards malaria were
affected by the caregivers’ educational level, occupational status, motherhood/fatherhood, living in
rural/urban region, and religion. Positive correlations in knowledge-attitudes and attitudes-practices were
demonstrated. Therefore, in order to better protect children under-5 against severe and deadly malaria,
their caregivers, especially young mothers including single student moms, need priority support. More
attention should be given to develop e�cient and accurate message transmission system towards
malaria prevention and control including the content, type, and media, especially strengthening
community-based media infrastructure such as the internet, social media, TV, and radio, etc. It should be
highly considered as well to create more education and employment opportunities for women of
childbearing age. Meanwhile it is worthwhile to set up the community-based counselling services towards
malaria, especially for caregivers of children under-5. Since the WHO’s report highlighted Sierra Lenone’s
heavy malaria burden, the government’s creation of the NMCP has brought the country’s rural and urban
population in-line with other endemic countries in terms of malaria control. The present study has
allowed us to focus our efforts on the predominant causes, which may facilitate to improve
implementation of integrated malaria control strategies, special for dealing with infections in children
under-5.
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Figure 1

Geographic location of the study sites. Health care facilities in WAU included: Ola During Children’s
Hospital (ODCH) (8o29'25"E, 13o13'7"S), King Harmann Road Government Hospital (8o28'27"E,
13o14'52"S), and Jenner Wright Hospital (8o29'7"E, 13o12'43"S). Health care facilities in WAR included:
Waterloo Community Health Center (8o20'08"E, 13o4'24"S), Grafton Community Health Center (8o23'34"E,
13o9'23"S), and Lakka Community Health Center (8o23'49"E, 13o15'50"S). Note: The designations
employed and the presentation of the material on this map do not imply the expression of any opinion
whatsoever on the part of Research Square concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has been
provided by the authors.
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Figure 2

Sources of malaria related information mentioned by caregivers of children under-5. The upper right rose
diagram shows the proportion of each source of malaria related information selected by the caregivers in
this study, the different colors represent different sources. The bar plot shows the popularizing rate of the
speci�c source across rural and urban districts, blue and red represent the rural and urban, respectively.
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Figure 3

Correct response rates for questions in sections-Knowledge, Attitudes, and Practices. Each item scores 1,
except for “Sleeping under an ITN” in section Practices scoring 2, which were evaluated by the scoring
system described in Additional �le 2.
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Figure 4

a: Protective measures against mosquito bites and the reasons for not sleeping under a bed net. The
upper right rose diagram shows the reasons why some caregivers did not use ITNs in both rural and
urban districts, and the proportion of the reason is shown behind the legend as Rural : Urban (%). The bar
plot shows the protective measures against mosquito bites, employed by caregivers of children under-5 in
rural and urban districts. Blue and red represent the rural and urban, respectively. b and c: Images of
mosquito bed net misuse in Sierra Leone. b: Some individuals were doing pond �shing using mosquito
bed nets. c: Small backyard gardens were covered with mosquito bed nets. Misuse of the bed nets like
these is common especially in rural and provincial areas of Sierra Leone.
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