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Abstract 
Introduction: Cameroon is a hyperendemic country to malaria where it re-
mains a major public health concern, especially amongst children under-five. 
Insecticide-treated bednets (ITBNs) is the main control strategies. This study 
aimed at determining the predictors of malaria prevalence and coverage of 
ITBNs among under-five children in the Buea Health District (BHD), South 
West Region of Cameroon in other to reduce the morbidity and mortality of 
malaria. Methods: A cross-sectional study was carried out in the BHD which 
is a malaria-hyperendemic area. Every head (female/male) of the household 
who was present at home at the time of data collection was randomly inter-
viewed using a structured questionnaire. Under-five children were ascertained 
for malaria using microscopy, with a temperature of ≥37.50˚C. Results: Out 
of 391 children (mean age = 19.7 month, SD = 2.5) who were selected and as-
certained for malaria, the overall malaria prevalence was 13.04% (95% CI: 
10.04 - 16.78). In a multivariate analysis after adjusting for confounders, fe-
male parents/guardians (AOR = 0.53, 95% CI: 0.29 - 0.91) was associated with 
low risk of malaria while parents/guardians with no formal/primary educa-
tional (AOR = 3.3, 95% CI: 1.76 - 4.04) and children who did not use ITBN 
(AOR = 1.40, 95% CI: 1.08 - 2.51) were associated with an increased risk of 
malaria. Out of the selected children, 84.4% possessed ITBN (95% CI: 80.4 - 
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87.7) while 72.6% (95% CI: 67.9 - 76.8) used ITBN. In a multivariate after ad-
justing for confounders, Bova health area showed a significantly lower usage of 
ITBNs (χ2 = 14.053, p = 0.003). Conclusion: The findings indicate that in-
creased ITBN usage, increased parents/guardians’ educational level and good 
knowledge of ITBN is required to lower the risk of under-five children being 
infected with malaria. Health area of residence greatly influences the direct 
relationship between bednets possession and usage. These, therefore, indicates 
the possession of ITBN doesn’t mean their usage. The Cameroon National ma-
laria control programs should consider the realities of the living conditions of 
the population for the implementation of better policies. 
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1. Introduction 

Malaria has constituted a global public health issue for decades, globally putting 
an estimated 3.4 billion people at risk, with 216 million cases and 450,000 deaths 
occurring in 2016 [1]. Most of them were found in sub-Saharan Africa, and most 
cases (77%) concerned children under-five years old [1]. Plasmodium falcipa-
rum and Plasmodium vivax are the most significant pathogens, of which the 
former is the most deadly form predominating in Africa [1]. Pregnant women 
and under-five children are most vulnerable group. According to the Cameroon 
National Malaria Control Program (CNMCP), malaria accounts for approximately 
53% of morbidity and 40% of mortality mostly among children under the age of 
five years [2].  

Malaria is hyperendemic in Cameroon, where it is among the main cause of 
morbidity (41%) and mortality (43%) [2] [3]. It accounts for a heavy burden on 
the health care system and the economy of Cameroon. It constitutes 45% of medi-
cal consultations and 39% of hospitalizations, 40% of household health expend-
iture and 26% of work absenteeism [3]. The consequent healthcare costs and loss 
in productivity result in an estimated annual loss of 1.3% of the Gross Domestic 
Product (GDP) to the national economy [3] [4]. 

Bednets impregnated with insecticides (permethrin or deltamethrin) has dem-
onstrated to be a very effective and suitable method of malaria prevention if used 
properly [5]. Bednets are often used in areas where malaria is common, in which, 
it is mostly used as a tent-like covering over beds. The net prevents direct contact 
between the malaria vector (female anopheles mosquito) and the human skin. 
For effectiveness, it is important that the netting doesn’t have holes or gaps large 
enough to allow the malaria vector (female anopheles mosquitoes) to penetrate. 
It is also important to “seal” the net well because malaria vectors can “squeeze” 
through improperly secured nets. The malaria vectors can also bite a person 
through the net; therefore, the net shouldn’t rest directly in contact with the skin.  
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Although numerous studies have suggested several factors that influence bed-
nets coverage at the individual and household level in Africa [6] [7] [8] [9], 
there is limited information about the population demographics and their as-
sociation with bednet coverage and malaria prevalence in Cameroon in gener-
al, and in the Buea Health District (BHD) specifically. Amidst a third nationwide 
mass-campaign of free distribution of Insecticide Treated Bednets (ITBNs) by 
the government through the Ministry of Public Health and National Malaria 
Control Committee (NMCC), the situation of bednet possession and usage re-
mains worrying; this could be attributed to individual and household factors af-
fecting possession and proper utilization [8]. According to the World Health Or-
ganisation (WHO) recommendations, it is important to investigate the impact of 
predictive factors on bednet possession and usage to boost bednet possession, 
acceptance and use for the fight against malaria. Therefore, this study sought to 
determine malaria prevalence and its predictive factors, and bednet coverage and 
its predictive factor. This, would, in turn, have a major bearing on the planning 
for success in ongoing and subsequent distribution efforts. 

2. Materials and Methods 
2.1. Study Site 

The study site was the Buea Health District (BHD) (Figure 1). Buea is found in 
Fako Division in the South West Region of Cameroon. It encloses a total surface  
 

 
Figure 1. Adapted map of BHD showing the seven health areas [11] 
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area of 870 square km. It has an equatorial climate, and temperatures range be-
tween 21˚C - 28˚C. The town experiences two major seasons; a rainy season that 
begins in March and ends in October, and a dry season that begins in November 
and ends in February. Annual rainfall varies from 3000 to 5000 mm. The BHD 
includes seven health areas (Bova, Muea, Molyko, Bokwaongo, Tole, Buea Town 
and Buea Road) with an estimated population of about 200,000 inhabitants, and 
is constituted essentially of Bakweri (the indigenes) [10]. English (the major) and 
French (the minor) are the two official languages used for general interaction 
while pidgin-English is the lingua franca. A health area represents a subset of a 
health district, which provides prevention and health promotion, to particular 
communities to have better health for all. 

2.2. Study Design 

It was a community-based study. This study used a cross-sectional design to sam-
ple all children less than five years in the Buea Health District (BHD). The study 
period was between November 2017 and May 2018. The respondents (parents or 
guardians) were given questionnaires designed in English, to assess bednets cov-
erage (possession and usage), predictors of malaria prevalence, and predictors of 
ITBN coverage. 

Data were collected using standardized data collection instruments that were 
field-pretested to ensure reliability and validity. 

2.3. Study Population and Sampling 

Children under five years of age and their parents or guardians, who were living 
in the Buea Health District, were included in the study. Guardians in this study 
involved anyone who has the powers and responsibilities of a parent concerning 
the child’s support, care, education, health, and welfare. 

Children in the study area without parents or guardians were excluded from 
the study. 

A multi-stage sampling technique was used. The Buea Health District was placed 
into clusters of the seven health areas (Bova, Bokwango, Buea Road, Molyko, Muea, 
Buea Town and Tole). A simple random sampling of four health areas (Bova, 
Muea, Molyko, and Tole) was carried out. Afterward, from the randomly selected 
health areas, a random selection of eight communities (Bolikawo, Likombe, Boko-
va, Bwitingi, Ndongo, Mile 16, Lyongo and Bolu) was selected. Two communi-
ties were selected from each of the four health areas. Finally, under-five children 
were selected from the communities by an interval sampling method. 

The number of participants was obtained based on the size of the population. 

2.4. Data Collection on the Field 

A structured questionnaire was used to record variables (demographic, depen-
dent and some independent variable). Variables include: 

1) Gender of child: Either of the two sexes (male or female); 
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2) Age of parents or guardians: The length of time that he or she has lived or 
existed; 

3) Gender of parents or guardians: Either of the two sexes (male or female); 
4) Marital status of parents or guardians: This was defined as the legally de-

fined marital state or union; 
5) The educational level of parents or guardians: This refers to the highest lev-

el of education that he/she has completed; 
6) Occupation of parents or guardians: This was defined as their job or pro-

fession; 
7) Parents or guardians knowledge of malaria prevention: These were defined 

as facts, information, and skills acquired through experience or education that 
they have about malaria; 

8) Health area of residence: This was considered as the area where participants 
lived, within the seven health area; 

9) Malaria prevalence: It was the number of malaria cases in the population at 
the study time divided by the population at that time, expressed per 1000; 

10) Bednets coverage: This was defined as the proportion of individuals re-
portedly having an ITBN over their sleeping space. That is the number of people 
who possessed and used bednets. 

The participant’s axillary temperature was then measured using a digital ther-
mometer, with current fever defined as body temperature greater than or equal 
to 37.5˚C took during the study. A sample of blood was collected from each par-
ticipant, by pricking the finger of the participants and collecting capillary blood 
on a microscopic slide for parasitological analysis. Bednets was defined as either 
insecticide-treated bednets or long-lasting insecticide-treated bednets. Insecti-
cide-treated bednets (ITBNs) was defined as a bednet that has to be retreated af-
ter every six months. Long-Lasting insecticidal bednets (ITBNs) were defined as 
insecticide-treated bednet as that which lasts 3 years before treatment. ITBN 
used were defined as those reportedly sleeping under a bednet the previous night. 
Parasitemia was defined as the presence of asexual malaria parasites on a thick 
blood film whereas malaria was defined as current fever together with parasite-
mia. 

2.5. Determination of Malaria Parasitaemia 

Thick and thin blood smears were prepared following standard procedures and 
stained with 10% Giemsa. The malaria parasitaemia status and density were de-
termined under oil immersion with the 100x objective, 10x eyepiece of an Olym-
pus CX23 Binocular Microscope, while the Plasmodium species were identified 
on the thin blood smear. A smear was only considered negative if no malaria 
parasites were seen in 50 high power fields. With each positive smear, the level 
of parasitaemia was estimated by counting the parasites against at least 200 leu-
cocytes and assuming a leucocyte count of 8000 per microliter to calculate the 
number of parasites/µl blood [12]. 
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2.6. Data Management and Analysis 

Questionnaires were designed using Epi info version 7 and all data were entered 
into Microsoft Excel and analyzed using Statistical Package for the Social Sciences 
(SPSS) version 20 for windows. Data was collected using a questionnaire and 
checked for errors. Data were edited, coded and entered into a computer using 
Microsoft Excel software. Back up storage was done in CD and all raw data were 
stored safely in a computer secured with a password. The significance of the 
difference in prevalence was explored using Pearson’s chi-square test whereas 
the differences in group means were assessed using Student’s t-test, after check-
ing the normality of distribution with the Kolmogorov-Smirnov test. Bivariate 
and multivariate logistic regression analysis was employed to examine the asso-
ciation between socio-demographic variables and other risk factors associated 
with malaria prevalence, and the factors associated with malaria were generat-
ed from the regression. Association analysis of malaria prevalence and ITBN 
usage was undertaken by logistic regression, using as covariates altitude, loca-
tion, gender and age group. A p-value of less than 0.05 was considered statisti-
cally significant. 

3. Results 
3.1. Socio-Demographic Characteristics of Participants 

The socio-demographic characteristics of the participants are summarised in Ta-
ble 1. A total of 391 parents or guardians and their under-five aged children par-
ticipated in this study. The mean age of the children was 19.7 (SD = 2.5) months. 
 
Table 1. Socio-demographic characteristics of the participants (n = 391). 

CHARACTERISTIC No. (%) 

Age of child (in months) Mean ± SD (19.7 ± 2.5) 

00 - 30 294 (75.19) 

31 - 60 97 (24.81) 

Gender (Child)  

Male 149 (38.11) 

Female 242 (61.89) 

Number children (<5 years old) in the household Mean ± SD (1.9 ± 0.7) 

1 - 2 303 (77.49) 

3 - 5 88 (22.51) 

Age of Parent/Guardian (in years) Mean ± SD (34.1 ± 3.2) 

<21 32 (8.2) 

21 - 40 270 (69.0) 

>40 89 (22.8) 

Gender (Parent/Guardian)  

Male 85 (21.74) 

Female 306 (78.26) 
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Continued 

Marital status (Parent/Guardian)  

Single 125 (31.97) 

Married 235 (60.10) 

Separated/Widow(er) 31 (7.93) 

Occupation (Parent/Guardian)  

Civil servant 49 (12.53) 

Housewife 19 (4.86) 

Retired 5 (1.28) 

Self-employed 242 (61.89) 

Student 38 (9.72) 

Unemployed 38 (9.72) 

Level of Education (Parent/Guardian) 
 

No formal education 12 (3.07) 

Primary education 103 (26.34) 

Secondary education 185 (47.31) 

Tertiary education 91 (23.27) 

Religion (Parent/Guardian) 
 

Traditionalist 6 (1.53) 

Christians 375 (95.91) 

Muslims 10 (2.56) 

Health Area 
 

Bova 65 (16.62) 

Molyko 93 (23.79) 

Muea 130 (33.25) 

Tole 103 (26.34) 

SD = Standard Deviation; No. = Number of participants. 

3.2. Prevalence of Malaria among Under-Five Children 

The prevalence of malaria in children 00 - 59 months old was 13.04% (95% CI: 
10.04 - 16.78) (Figure 2). 
 

 
Figure 2. Prevalence of malaria among 
under-five children in the BHD. 
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3.3. Factors Associated with Malaria Prevalence among  
Under-Five Children in the BHD 

Association is explained by the chi-square test, and prediction by logistic regres-
sion. In the Bivariate analysis, the parents/guardians’ educational level, the par-
ents’ knowledge on malaria prevention, the health area of residence and children 
use of ITBN were significantly associated with malaria in children aged less than 
5 years. After adjusting for confounders in the multivariate analysis, only gender 
of parents, parents’ educational level and children use of ITBN were significantly 
associated with malaria among children aged 00 - 59 months (Table 2), with 
gender of parents/guardian being a protective factor while parents’ educational 
level and children use of ITBN being a risk factor. 

The odds of having malaria was significantly lower among children whose 
parents/guardians were females (AOR: 0.53; 0.29 - 0.01) than males (Table 2). 
The odds of having malaria were significantly higher among children of parents 
with no formal or primary education (AOR: 3.30; 95% CI: 1.76 - 4.40) compared 
to children whose parents had attained secondary and tertiary education. The 
odds of having malaria were significantly higher among children who did not 
effectively use or slept ITBN (AOR: 1.42; 95% CI: 1.08 - 2.51) compared to chil-
dren who used or slept under ITBN (Table 2). 

 
Table 2. Factors associated with malaria prevalence among under-five children. 

Variable Categories 
Malaria 

COR (95% CI) AOR (95% CI) 

Age of child      

 00 - 30 months 1  1  

 31 - 60 months 0.82 0.42 - 1.65 0.71 0.40 - 1.62 

Gender of  
parent/guardian 

     

 Male 1  1  

 Female 0.56 0.29 - 1.06 0.53 0.29 - 0.91 

Educational level of 
parent/guardian 

     

 Secondary/Tertiary 1  1  

 No formal/Primary 2.94 1.61 - 5.30 3.3 1.76 - 4.04 

Occupation of  
parent/guardian 

     

 Employed 1  1  

 Unemployed 1.72 0.92 - 3.21 1.62 0.97 - 3.01 

Knowledge on  
malaria prevention 

     

 Yes 1  1  

 No 1.88 1.02 - 3.22 1.65 0.94 - 2.13 
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Continued 

Usage of ITBN (Child)      

 Used 1  1  

 Not used 1.41 1.04 - 2.68 1.40 1.08 - 2.51 

Health Area      

 Bova 1  1  

 Molyko 1.02 0.74 - 2.11 1.01 0.68 - 2.07 

 Muea 1.51 1.01 - 2.41 1.42 0.75 - 2.38 

 Tole 1.04 0.77 - 2.08 1.03 0.69 - 2.17 

No. = Number of participants, *Statistical significant at p < 0.05. 

3.4. ITBN Coverage among Under-Five Children in the BHD 

The proportion of children who possessed ITBN was 84.4% (95% CI: 80.4 - 87.7) 
while only 72.6% (95% CI: 67.9 - 76.8) slept under or used the ITBN the previ-
ous night (Figure 3). 
 

 
Figure 3. Proportion of children who possessed and used ITBN. 

3.5. Factors Associated to ITBN Usage among Under-Five Children  
in the BHD 

Only health area of residence showed a statistically significant (χ2 = 14.053, p = 
0.003) association with ITBN usage among children aged 00 - 59 months old. 
Bova Health Area showed a significantly lower (53.8%) ITBN usage compared to 
the other 3 health areas with usage ranging from 74.8% - 77.4% (Table 3). 
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Table 3. Factors associated to ITBN usage among under-five children in the BHD. 

Factor Category 
ITBN usage 

No (%) 
χ2-value p-value 

Age of child     

 00 - 30 months 110 (73.8) 0.172 0.678 

 31 - 60 months 174 (71.9)   

Gender of child     

 Male 209 (71.1) 1.306 0.253 

 Female 74 (77.1)   

Age of parent/guardian     

 <21 years 23 (71.9) 0.017 0.999 

 21 - 40 years 196 (72.6)   

 >40 years 65 (73.0)   

Gender of  
parent/guardian 

    

 Male 62 (72.9) 0.005 0.942 

 Female 222 (72.5)   

Marital status     

 Single 97 (77.6) 3.174 0.205 

 Married 163 (69.4)   

 Separated/Widow 24 (77.4)   

Educational level of  
parent/guardian 

    

 Secondary/Tertiary 204 (73.9) 0.772 0.380 

 No formal/Primary 80 (69.6)   

Occupation     

 Employed 209 (71.8) 0.378 0.539 

 Unemployed 75 (75.0)   

Knowledge on malaria prevention     

 Yes 278 (73.0) 0.824 0.364 

 Not 6 (60.0)   

Health Area     

 Bova 35 (53.8) 14.053 0.003 

 Molyko 72 (77.4)   

 Muea 100 (76.9)   

 Tole 77 (74.8)   

No. = Number of participants. *Statistical significant at p < 0.05. 

4. Discussion 

The overall malaria prevalence among children under-five in this study was 
13.04%, which is lower than those found in other studies carried out in Came-
roon, more specifically, the prevalence of 29.6% among children under 15 years 
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of age revealed by Tobias et al. in 2015, southwest region [12], of 27% reported 
by Fokam et al. in 2016 at the Tombel Health District [13] and the National pre-
valence of 15% reported by Tebit et al. in 2017 [14]. The lower prevalence of 
malaria in this study could be due to the fact that the parents/guardians of the 
children are highly knowledgeable (75%) on the use of ITBN or the fact that 
there was a high coverage of ITBN among the under-five children, i.e. their pos-
session (84.4%) and usage (72.6%) by parents. Also, the prevalence was higher 
than a prevalence by Ngum et al. in 2016 in some part of Mezam division, North-
west region [15] which was as 6.7%. The lower prevalence in this study might be 
due to the difference in the environmental condition which affects the breeding 
site of mosquitoes. Nevertheless, this study was similar to that which was con-
ducted by Fokam et al. in the same Health District (Buea Health District) which 
reported a prevalence of 13.4% among pregnant women [16]. 

Although a large number of studies carried out worldwide have identified a 
wide variety of risk factors, such as socioeconomic, environmental, demograph-
ic, and others associated with malaria [17] [18] [19], there is still a need to iden-
tify the influence of these factors in a local context to allow a successful formula-
tion of a National Malaria Control Strategy. 

In this study, the parents’ or guardians educational level (no formal or prima-
ry education), the parents’ knowledge on malaria prevention (not knowledgea-
ble), the health area of residence (Muea) and children’s use of ITBN (not used) 
were significantly associated with malaria in under-five children. 

However, after adjusting for confounders, only parents/guardians’ gender 
(males), parents/guardian educational level (low) and children’s (low) use of 
ITBN were statistically significant to be affected by malaria. These findings could 
be used to provide intervention against malaria prevalence in this area. For ex-
ample, in Ethiopia [19] scholars discovered that the majority of parents/guardians 
in the study had <8 years of education, which was a predictive factor of malaria 
infection. This was in agreement with our study where parents/guardians’ edu-
cation status was significantly associated (95% CI: 1.76 - 4.04) with an increased 
risk for their children of being infected by malaria. A higher prevalence of mala-
ria was found among under-five children whose parents/guardians had no for-
mal/primary education. This could be because knowledge of malaria prevention 
measures is essential to tackle it. ITBN usage was also significant (95%: 1.08 - 
2.51) with the prevalence of malaria, which was similar to a study in the Re-
public of Congo where researchers highlighted that [20] parents who did not 
use ITBN for their children had a higher risk of malaria infection than those 
who used it, confirming the supposed effectiveness of ITBN against malaria in-
fection. 

ITBN possession (84.4%) and usage (72.6%) have increased in the BHD as 
compared to that was carried out in 2015 in which the possession and usage 
were at 69.3% and 58.3% respectively [12]. The free distribution campaign has 
therefore recorded moderate gains in BHD thanks to the Ministry of Public 
Health. Nevertheless, the percentage of children using ITBNs is still below both 
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the World Health Assembly [21] and the Ministry of Public Health target of 
80% for an acceptable level of protection. Low rates of bednets usage reported by 
communities in the tropics are attributed primarily to lack of sufficient nets to 
cover all household members, but also to heat discomfort associated with poor 
airflow caused by bed nets [22]. Universal coverage mass distribution cam-
paigns will be needed to achieve maximal public health impact and a successful 
“keep up” ITBN distribution strategy needs to be supplemented with periodic 
“catch up” campaigns. The government should, therefore, consider redistribut-
ing ITBNs to increase the coverage and also conduct enhanced health educa-
tion and community mobilization efforts to increase the possession and proper 
utilization of insecticide-treated bed nets. ITBN possession and usage were lower 
in rural areas i.e. Bova and Tole and compared to urban and semi-urban i.e. 
Molyko and Muea settings despite the free distribution through health facilities. 
This finding is in agreement with other studies [23] [24] where inequalities were 
observed in ITBNs possession, with the poorest being disadvantaged. This pat-
tern suggests that there might be barriers to persons from poorer communities 
obtaining ITBNs. These barriers might include population differences such as 
socioeconomic status [25] [26], reduced access to health facilities due to either 
distance or cost, poor quality health services, and less functional ITBN distribu-
tion system, or reduced knowledge about the health facility-based ITBN distri-
bution program [27]. On the other hand, the greater density of health facilities 
for resource distribution in urban areas [28] may account for the lower ITBN 
possession in rural areas. An understanding of these dynamics is critical to eva-
luate current distribution programs as well as design future distribution strate-
gies. These types of analyses, as well as reports on both ITBN possession and 
usage by all household members, are critical in monitoring progress towards 
universal coverage and identifying gaps in coverage, such as low use by particu-
lar age groups. 

From this study, only the health area of residence showed a statistically signif-
icant (p < 0.05), with Bova health area showing a lower ITBN usage compared to 
the other three health. Similar as in Bova health area in this study, recorded from 
studies in Zaria, Northern Nigeria where bednet usage was also low, and non-usage 
of bednets was attributed to factors such as negligence, heat, other factors in-
cluding nets not tied up, washed, expired, dislike and house under construction), 
discomfort/suffocation and torn nets [29], which could have been in line with 
the factors that initiate the low usage of ITBN in Bova in this study. 

In a similar study carried out in Northwest Region, Cameroon by Ntonifer et 
al., some of the respondents in the study said that using ITBN daily was boring 
and most of the time they were tired and lazy to use them. Others claimed that 
they did not like using nets because of the bad smell, the boring routine exercise 
of putting them up and down, and the feeling of suffocation. The heat was one of 
the main problems respondents encountered that could make them not to use 
ITBNs at times, as up to 52.2% of the respondents said the nets usually gave 
them heat [30]. 
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5. Limitations 

Study questionnaires were based on the use ITBNs the previous night. The use of 
ITBNs in the previous night may not reflect the actual regular use and there 
wasn’t any night visit by interview to see if participants used the ITBNs. 

Secondly, we cannot tag the reduction in malaria in BHD in 2018 solely to 
ITBNs in 2015, because there are also other control measures such as indoor re-
sidual spray and intermittent malaria treatment. 

6. Strength 

The study uses microscopy to diagnose malaria which is the gold standard. 

7. Conclusions 

1) The prevalence of malaria was relatively lower than the prevalence gotten 
from other studies carried out in the same health area. 

2) Three factors, female parent/guardian, parents/guardians with no for-
mal/primary education and children who do not use ITBN were more associated 
with malaria, with the gender of parents being protective while guardians/parents 
level educational and children use of ITBN being risks factors. 

3) High coverage of ITBN usage was found among under-five children in the 
Buea Health District, with coverage greater than the WHO target of 80%. 

These, therefore, indicate that the act of government intervention is effective 
towards the reduction of malaria prevalence as a high proportion of participants 
were seen to possess and use bednets, but more efforts need to be done by the 
CNMCP to improve the correlation between bednets possession and usage. 
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