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Abstract:
Background:
 Malaria due to P. falciparum remains one of the most important causes of morbidity and early mortality in endemic regions of sub-
Saharan Africa. This study examined the prevalence and factors contributing to malaria prevalence among children under five years in 
urban and rural areas in the Hohoe municipality of Ghana. 
Methods: A community-based cross-sectional survey involving children less than five years in 30 communities. Information was 
collected on the background of the children, ownership and use of LLIN and fever. Anthropometric indices and axillary temperature 
were measured, as well as RDT and blood film for malaria parasites and haemoglobin levels. Proportions were analyzed using chi 
square, and t-test was used to compare differences in means. Multivariable logistic regression was used to determine association between 
dependent and independent variables. 
Results: A total of 1,697 children from rural (1,435) and urban (262) were surveyed.  LLIN ownership and use was significantly higher 
among rural than urban participants (95.5% vs. 87.8%; p<0.001) and 76.7% vs. 51.2%; p<0.001) respectively. Malaria prevalence 
was significantly higher in rural than urban (42.5% vs. 25.2%; p<0.001) as indicated by RDT and by microscopy, (28.5% vs. 16.0%). 
Children aged between 24-35, 35-47 and 48 and above months were 1.64, 2.06 and 2.47 times more likely to have malaria compared to 
younger ones [OR=1.64 (95% CI: 1.13-2.38); p=0.009], [OR=2.06 (95% CI: 1.41-3.03); p<0.001] and [OR=2.47 (95% CI: 1.68-3.63); 
p<0.001] respectively. Fever children were 3.36 times more likely to have malaria than those without [OR=3.36 (95% CI: 1.58-7.16); 
p=0.002]. Children with normal haemoglobin and mild anaemia were 0.37 and 0.68 times less likely to have malaria compared to those 
with low haemoglobin level [OR=0.37 (95% CI:0.25-0.54); p<0.001] and [OR=0.68 (95% CI:0.47-0.99); p<0.042] respectively. Those 
with history of fever within 48 hours and one week were 1.98 and 1.74 times more likely to have malaria [OR=1.98 (95% CI:1.58-
2.48); p<0.001] and [OR=1.74 (95% CI:1.37-2.22); p<0.001] respectively. Malaria was 2.2 times more likely to occur among children 
residing in rural than urban areas [OR=2.2 (95% CI: 1.57-3.09); p<0.001]. Farmers’ children were 1.44 times more likely to have malaria 
compared to those unemployed [OR=1.44 (95% CI: 1.05-1.96); p<0.022].  
Conclusion: Malaria prevalence was higher among rural than urban children despite higher LLIN ownership and usage in rural areas. 
Contributing factors to malaria include age of child, fever, type of community and occupation. Further investigations are required to 
establish reasons for high malaria prevalence among rural resident children. Also, additional control measures are needed to reduce the 
burden of malaria in rural areas of Ghana.
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Background:
Plasmodium falciparum is one of the six important plasmodium 
parasites causing Malaria morbidity and early mortality in endemic 
regions of Sub-Saharan Africa (SSA), [1]. Strategies adopted by 
the Ghana National Malaria Control programme (NMCP) involve 
early diagnoses and treatment of infected individuals and the 
reduction of human-mosquito contact rates through vector control 
efforts. Since 2005, the NMCP has increased coverage and usage of 
available intervention tools and indications are that the endemicity 
levels could be reducing [2]. 
A study conducted by [3], indicates that several factors have 
potentially contributed to recent health improvement in African 
countries, but there is substantial evidence that high malaria 
control intervention coverage, especially with LLINs and targeted 
IRS, has been the leading contributor to reduced child mortality. 
Between 2000 and 2015, there have been significant reductions in 
the number of malaria cases and deaths [4]. The number of malaria 
cases and deaths decreased globally from 262 million and 839,000 
in 2000, to 214 million and 438,000 respectively in 2015 with most 
(88%) of the cases in 2015 occurring in the WHO African Region.
In Tanzania, LLIN ownership increased from 22.5% in 2005 to 
38.3% in 2008 and to 63.4% in 2010 while LLIN use by children 
under five increased from 15.9% in 2005 to 24.8% in 2008 and to 
63.9% in 2010 [5].
According to the [4] malaria report, Ghana reported 3,415,912 
confirmed malaria cases with 2,200 deaths. These are however, 
less than those reported in 2013 [4]. The NMCP reported that 
malaria tops most OPD cases and kills 3 children every day in 
Ghana [6]. The Ghana Demographic Health Survey (GDHS) has 
shown that malaria is still hyper-endemic in Ghana with prevalence 
ranging from 11.2% to 40.0% [7]. The prevalence is said to be 
higher among children living in rural (37.7%) than in urban (15%) 
areas [7]. The 2011 Multiple Indicator Cluster Survey (MICS) 
in children under five years has shown endemicity ranging from 
hypoendemicity in the Greater Accra Region, hyperendemicity 
in the Upper West Region and mesoendemicity in the rest of the 
country (14% in southern coastal areas, 28% in forest, and 44% in 
northern and central Savannah) [2].
As part of the millennium declaration, various countries have 
enjoined to have halted and reduced the incidence of malaria 
and other diseases by 2015. In order to achieve this, Ghana 
implemented a malaria control strategy that involves multi and 
inter-sectoral partnerships, working together to reduce illness and 
death due to malaria by 50%, increase LLIN ownership to 80% and 
usage to 60% by 2010. Projections were that by 2015, 100% LLIN 
ownership and 85% usage would have been achieved [8]. These 
strategies included prevention through the use of long lasting 
insecticides nets (LLINs), early detection and appropriate prompt 
treatment with Artemisinin-based combination therapies (ACT’s). 
The other strategies included use of effective chemoprophylaxis 
or intermittent preventive treatment (IPT) and indoor residual 
spraying (IRS).  
Two important Roll Back Malaria (RBM) indicators for monitoring 
progress towards the target are the proportion of households which 

own one or more nets and the proportion of under-five children 
who sleep under a net. Net ownership is important to assess the 
effectiveness of the distribution channels of the RBM programme 
and recommend programme modifications. However, utilization 
is the crucial indicator that generates the desired epidemiological 
impact. 
Long lasting insecticides nets have been shown to reduce asexual 
parasitaemia prevalence in children under 5 years old [9]. 
Nevertheless, no association was observed between P. falciparum 
infections and reported individual use of a LLIN in previous 
studies in Benin [10]and Tanzania [11]. However, LLINs have 
recently been shown to be limited in reducing the number of 
malaria vectors entering the houses even at high coverage levels 
[12]. 
Reports have shown that in Ghana, ownership of LLIN has 
increased substantially from 18% in 2003 to 78.5% in 2014 [7]. 
The use of LLIN among children under five has also increased 
from 4% in 2003 to 56.1% in 2014 [7]. The 2014 GDHS also 
showed that, LLIN ownership and usage, malaria prevalence and 
low Haemoglobin levels vary between urban and rural settings. 
The survey found that LLIN ownership and usage was higher in 
rural than urban settings (79% vs. 61%) and (56.1% vs. 35.8%) 
respectively. It was also found that, prevalence of malaria by RDT 
and microscopy and low haemoglobin levels (Hb<8.0g/dl) were 
also higher in rural than urban (42.5% vs. 25.5%), (28.5% vs. 
16.0%) and (12.0% vs. 4.1%) respectively [7].
Although reports have shown significant improvement in the 
reduction in malaria cases in Ghana with introduction of these 
interventions, malaria and anaemia among children under five are 
still major health problems in the Hohoe municipality. Malaria is 
still the leading cause of OPD attendance (28%) and the leading 
cause of deaths (19.4%) in the Hohoe municipality [13].  It is in 
the light of this, that this study was undertaken to examine the 
prevalence of malaria among children under five years in urban 
and rural areas in Hohoe Municipality. The study also highlighted 
some of the contributing factors to malaria infection.
Materials and Methods:
Study Area:
The study was undertaken in Hohoe Municipality, which is one 
of the twenty-five administrative districts in the Volta Region of 
Ghana. The Municipality is located in the central part of Volta 
region, with a population of 167,016 inhabitants. Hohoe, the 
Municipal capital has a population of 63,000 inhabitants [14]. The 
Municipality has two main seasons: the wet and dry. The major wet 
season is from April to July and the minor one is from September to 
November. The rest of the year is relatively dry. Records from the 
Hohoe Municipal Meteorological Department (HMMD) indicate 
that, the climate is tropical with temperatures varying between 
22˚C and 37˚C. The average annual rainfall in the municipality 
is 1,592mm with approximately 1,296mm of rain falling between 
April and October [15]. Malaria is hyper endemic in the area, but 
with seasonal peaks. The entomological inoculation rate (EIR) for 
the study area was approximately 65 (95% CI: 0 - 143) infectious 
bites per person per year in 2008 [16]. Malaria transmission occurs 
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throughout the year with seasonal peaks, coinciding with the 
period of the rains (high malaria transmission begins in June and 
ends in November).
Study Design:
The design was cross-sectional, collecting data in the form of 
interviews and biological samples. The population for the study was 
all children in the selected communities aged 6 to 59 months who 
were eligible and their parents/guardians consented to participate. 
Cross sectional survey of children under five years were carried out 
in November 2015, thus, the end of the high transmission season. 
It involved asking parents/guardians of the children questions 
and collecting finger-prick blood from the children for laboratory 
investigations. During the survey, temperature, weight, height and 
mid-upper-arm circumference were measured and a finger-prick 
blood sample collected for determination of malaria parasitaemia 
and haemoglobin (Hb) levels. Information was also obtained on 
LLIN ownership and use. 
Sampling Procedure:
Thirty (30) communities were selected using probability 
proportional to size. This sampling approach was used to ensure 
a fair representation of communities in the municipality. The 
sampling procedure involved: listing of primary sampling units  
communities and their population sizes, calculating cumulative 
sum of the population size,  dividing the total population by 30 
clusters (communities) to get the sampling interval (SI), a random 
walk or the first rcommunity was determined by choosing a random 
number between 1 and SI that corresponded to a cumulative 
population value, the second community was selected by adding 
the sampling interval to the corresponding cumulative population 
of the first community selected, this process was repeated until all 
the 30 clusters or communities were selected.
Eligible households and respondents were selected using the 
following steps: the selected community was divided into arbitrary 
sectors, the sectors were numbered in series and one sector was 
randomly selected, the center of each selected sector was found and 
a random direction was chosen by spinning a pointed device, the 
direction of the pointed device was followed and the houses were 
numbered on pieces of paper from the center to the boundary of the 
selected sector, the first house to interview was chosen at random 
between 1 and n (number of houses counted from the center to the 
boundary),  this house contains the first household (starting point) 
to survey, where there were more than one eligible households in a 
selected house only one household was drawn at random and also 
only one eligible person in the household was randomly selected to 
represent all the eligible households’ members, where there were 
4 or more eligible households in a house selected, two households 
were drawn at random and only one eligible person was randomly 
selected in each household, where no eligible household was 
found in a selected house, the next house closest to the previously 
selected house was selected. This procedure was repeated until the 
required number of respondents was obtained.
Sample Size Determination
The sample size was estimated on the basis of the following: Z 
score of 1.96 at 95% confidence level and power of 80%, the 
prevalence (P) of malaria in children aged less than 5 years as 

8.6% [16], The least acceptable prevalence of malaria was 5.0%. 
Using Open Epi software version 3 [17], the minimum sample size 
calculated for the cross sectional survey was 1,648 children aged 
less than 5 years [18]. However, a non-response rate of 3 % was 
applied to the minimum sample size which increased to a total of 
1697 children under 5 years.
Laboratory Methods
Malaria Blood Films for Microscopy 
Thick blood films were prepared on a glass slide using 10 µL of 
blood, evenly spread to cover an area of 15 x 15mm of the slide. 
The smear was stained with 10% Giemsa for 10 minutes, and 
then   examined under oil immersion with a light microscope 
(magnification x 100). The slides were double read by trained 
Microscopists. Asexual parasite densities were estimated by 
counting the number of parasites per 200 white blood cells (WBCs) 
in the thick film. Parasite counts were converted to parasites per 
microliter (µl), using relative WBC of 8000 leukocytes per µl of 
blood. 
Similarly, gametocyte rate and density were determined by 
counting against 500 leukocytes and converted to parasites per 
microliter as for asexual parasites [19]. A sample was considered 
negative if no parasite was counted after 200 high power fields 
had been read. If there occurred discrepancies in the findings in a 
slide between the two initial technicians (positive or negative or 
a 50% or more difference in parasite density) a third, more senior 
Microscopist reading was deemed necessary and then adopted. 
Two senior Microscopist from the Noguchi Memorial Institute of 
Medical Research (NMIMR) and University of Health and Allied 
Science (UHAS), examined all the positive blood films including 
a 20% random sample of negative blood slides for quality control. 
Haemoglobin and fever measurement
Haemoglobin was measured using URIT-12 Hemoglobin Meter 
(URIT Medical Electronic Co., Ltd. UK) whilst fever was 
measured using electronic thermometer (MODE: ZC, SURGILAC 
Digital Thermometer, UK). 
Rapid Diagnostic Testing of Malaria in Human Blood
CareStartTM Malaria HRP2 test kit (Access Bio Inc, New Jersey, 
USA) was used for the rapid qualitative detection of Malaria 
Histidine-rich Protein 2 (HRP2) in human blood as an aid in the 
diagnosis of malaria infection.  Using this kit, 5 µL of whole blood 
was introduced into the sample well with the aid of a pipette after 
finger pricking. Three drops of assay buffer was added to the buffer 
well. The result was read within 20 minutes.
Anthropometric Measurement  
Children under one year were weighed naked while older children 
above one year were weighed with their pants on Seca weighing 
scales (Hamburg, Germany) to the nearest 10 grams. The length 
of children aged less than 24 months were measured using non-
stretchable tape to the nearest mm and a locally made measuring 
board precise to 1 mm. Children aged 24 months or more had their 
height measured while standing using a locally made measuring 
board precise to 1 mm. Mid-Upper Arm Circumference (MUAC) 
was measured on the left arm to the nearest 1 mm using a non-
stretchable tape.
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Classification of communities
Urban community: Communities within the municipal capital 
Hohoe were classified as urban.
Rural community: Communities located outside the municipal 
capital were classified as rural. 
Data management and statistical analyses
Data from participants were recorded on specified forms and 
checked by field supervisors and the data manager for consistency 
and accuracy. All data were entered twice into a database using 
EPI data software. The accuracy of data input was checked and 
validated using customized validation programmes. The cleaned 
data were converted to Stata version 14 file (Stata Corporation, 
Texas, USA) by a statistician, prior to analysis.
The primary study endpoints were the prevalence of malaria, fever 
(defined as axillary temperature ≥ 37.5˚C) and low haemoglobin 
(defined as Hb<8.0 g/dl). Proportion of children with malaria 
parasitaemia, fever and anaemia in the urban areas in November 
2015 were compared with those residing in the rural areas. 
Proportions of data were analyzed using chi squared test for two 
sample test of proportion. Differences in means were calculated 
using t-test. Adjusted Multivariable logistic regression was 
used to determine the relationship between dependent variable 
(malaria parasite infection) and independent variables (ITN use, 
low haemoglobin, fever (temp≥37.5ºC), history of fever within 
48hrs and within one week). All analyses were done with STATA 
software version 14.0.
Ethical Issues
The study was approved by the Ethical Review Committee (ERC) 
of the Ministry of Health/Ghana Health Service, (MOH /GHS), ID 
NO: GHS-ERC: 14/05/15. Before the commencement of the study, 
permission was sought from the Municipal Health Management 
Team (MHMT) and the municipal administration. Permission was 
also sought from the chiefs and elders in the selected communities. 
A written informed consent was obtained from the parents/
guardians of the children. All the information collected was treated 

confidentially and used for research purposes only.
Results 
A total of one thousand six hundred and ninety-seven (1,697) 
children aged 6 to 59 months were surveyed with urban (262) and 
rural (1,435) participants.  The mean age of the children from urban 
and rural communities was 28.8 ±16.0 and 31.0±15.7 respectively 
(Table 1). Overall mean age of parents/guardians was 30.7±15.8.  
The mean age for urban parents/guardians was 30.2±7.9 and rural 
was 30.4±8.5. Age distribution of children and parents/guardians, 
sex and Mid-Upper Arm Circumference (MUAC) were similar in 
both urban and rural groups. However, LLIN ownership and use 
(sleeping inside LLIN the previous night) were significantly higher 
in the rural as compared to urban (87.8% vs. 95.5%; p<0.001) and 
(51.2% vs. 76.7%; p<0.001) respectively. There were more parents 
with no education in the urban than rural communities (20.6% vs. 
7.3%; p<0.001). Unemployment, artisans and trading were higher 
among urban than rural parents/guardians. However, farming 
was higher among rural than urban parents/guardians (34.4% vs. 
11.1%; p<0.001) (Table 1
Prevalence of Malaria 
Table 2 shows that, the prevalence of malaria in children aged 6-59 
months was significantly higher among rural residents than urban 
(42.5% vs. 25.2%; p<0.001) as indicated by RDT and (28.5% 
vs. 16.0%; p<0.001) by microscopy (Figure 1 & 2). Proportion 
of children with high density (>7000 parasites/µl) malaria 
parasitaemia was significantly higher in the rural compared to 
urban (16.9% vs. 4.8%; p=0.040) (Table 2).
Prevalence of fever and anaemia 
Current fever (temperature≥37.5ºC) and History of fever within 48 
hours and one week were similar in urban and rural children (3.8% 
vs. 2.4%; p=0.174), (45.4% vs. 47.8%; p=0.477) and (29.8% vs. 
30.2%; p=0.878) respectively. Even though the difference was 
not statistically significant, the prevalence of low haemoglobin 
(Hb<8.0 g/dl) was higher in rural than urban (10.2% vs. 7.6%; 
p=0.427) (Table 2).
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Table 1: Background Characteristics of the Children
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Table 2. Prevalence of malaria infection, fever and anaemia among urban and rural children
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Factors influencing malaria prevalence
Background characteristics of children and the odds of malaria 
infection
Table 3 shows that the prevalence of malaria among females in 
both urban and rural communities was not significantly different 
from the males [OR=1.13 (95% CI: 0.91, 1.39); p=0.279]. The 
prevalence of malaria among children aged between 12 and 23 
months was not significantly different when compared with those 
aged 6-11 months [OR=1.42 (95% CI: 0.98, 2.05); p=0.068]. 
Children aged between 24-35, 35-47 and 48 months and above  
were 1.64, 2.06 and  2.47 times more likely to have malaria  as 
compared with children aged 6-11 months [OR=1.64 (95% CI: 
1.13, 2.38); p=0.009], [OR=2.06 (95% CI: 1.41, 3.02); p<0.001] 
and [OR=2.47 (95% CI: 1.68, 3.63); p<0.001] respectively.
Children who owned LLIN were 0.55 time less likely to have 
malaria as compared to those who did not [OR=0.55 (95% CI: 
0.33, 0.91); p=020]. There was no significant difference between 
children who slept inside a LLIN the previous night and those who 
did not [OR=1.13 (95% CI: 0.86, 1.48); p=0.382] (Table 3)
Prevalence of anaemia and fever and the odds of malaria 
infection 
Children with mild anaemia (Hb=8.0-10.99 g/dl) and those with 
normal haemoglobin level (Hb≥11.0 g/dl) were 0.68 and 0.37 
times less likely to have malaria as compared to those with low 
haemoglohin level (Hb<8.0g/dl) [OR=0.68 (95% CI: 0.47, 

0.99); p<0.042] and [OR=0.37 (95% CI: 0.25, 0.54); p<0.001] 
respectively. Similarly children with current fever (Temperature 
≥37.5ºC), history of fever within 48 hours and one week were 
3.36, 1.98 and 1.73 times more likely to have malaria as compared 
to those without fever [OR=3.36 (95% CI: 1.58, 7.16); p<0.002], 
[OR=1.98 (95% CI: 1.58, 2.48); p<0.001] and [OR=1.74 (95% CI: 
1.37, 2.22); p<0.001] respectively. 
Background characteristics of parent/guardians and the odds 
of malaria infection
There was no significant difference between primary, Junior High 
School (JHS) and Senior High School (SHS) when compared with 
no education of parents/guardians of the children. Even though 
children of parents/guardians with tertiary education were 0.55 
time less likely to have malaria when compare to those without 
education, the difference was not statistically significant [OR=0.55 
(95% CI: 0.18, 1.72); p=0.305]. Children whose parents/guardians 
were civil servants were 0.49 times less likely to have malaria 
compared to those who were unemployed; however, the difference 
was statistically not significant [OR=0.49 (95% CI: 0.15, 1.62); 
p=0.246]. Children residing in rural areas were 2.2 more likely 
to have malaria compared to those in urban areas OR=2.2 (95% 
CI: 1.57, 3.09); p<0.001). Children of parents who were farmers 
were 1.43 times more likely to have malaria as compared to those 
unemployed [OR=1.43 (95% CI: 1.05, 1.95); p<0.023] (Table 3).

Table 3: Background characteristics of children and parents/guardians and odds of malaria infection
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Discussions 
This study has shown that, LLIN ownership and usage and malaria 
prevalence among children were higher in rural than urban areas. 
Among the children surveyed, LLIN ownership and usage were 
significantly higher in the rural than urban (95.5% vs. 87.8%) and 
(76.7% vs. 51.2%) respectively. This is similar to findings from 
the GDHS which reported that, ownership of an LLIN differs 
markedly by residence with rural areas having higher ownership 
(79%) than urban (61%). The GDHS also found a higher usage of 
LLINs in rural areas than urban (56.1% vs.35.8%).
Higher usage of LLINs in the rural areas could be due to the fact 
that, during the rainy season individuals use it to protect themselves 
against the cold weather but this did not translate into lower malaria 
prevalence. Out of the 87.8% of LLIN ownership among urban 
children only 51.2% used and 33.6% did not use the net, while 
of the 95.5% of rural children who owned net 76.7% used it and 
(18.8%) did not. LLIN ownership was high in both urban and rural 
areas because of free distribution done in communities, outreach 
clinics and at health facilities level. This finding contradicts with 
other studies [20, 21, 22] where inequalities were observed in 
LLINs ownership, with the poorest being disadvantaged.  These 
types of analyses are critical in identifying gaps in coverage, such 
as low use by particular communities.
In this study, malaria prevalence among children was higher in rural 
than urban communities (42.5% vs. 25.2%) by RDT and (28.5% 
vs. 16.0%) by microscopy. This is in agreement with findings by 
[23] in Southern Sudan where prevalence of P. falciparum in urban 
and rural Kandi indicated by RDT were significantly higher in 
rural Sonsoro (41%) than in urban Gansosso (7.5%). This is also 
in agreement with what was reported by GDHS. According to the 
[7], the prevalence of malaria in children aged 6-59 months based 
on RDT was higher among children living in rural areas than in 
urban areas (54.6 vs. 16.8). Similarly the microscopy result was 
higher in rural areas than in urban (37.7% vs.15.0%). The higher 
malaria prevalence in the rural area than urban may be due to 
absence of urbanization which has been identified as an important 
collateral risk factor in other studies in which it was noticed that 
the lower density of Anopheles accompanying urbanization leads 
to significant parasitological and clinical implications [24, 25].
The lower prevalence of malaria in this study in urban areas could 
be due to the fact that, the residents employ other means to prevent 
malaria such as mosquito coil, spray, screens on the windows and 

door traps, fan and air conditioners. 
This study found that children of farmers were more likely to have 
malaria. In the Hohoe municipality the rural communities are 
mainly farming communities whilst urban areas are characterised 
with trading activities. The municipality is made up of high and 
low lands with a lot of swampy areas for rice farming and forest 
areas for cocoa and other cash crops such as palm, plantain and 
banana. It is also possible that in rural settings the communities 
are relatively small and close to their farms therefore, participants 
live closer to a permanent mosquito breeding sites which could 
probably be the aggravating factor as observed in Sudan [23]. 
The greater risk of malaria parasite infection in rural settings 
reported here may be due to their specific characteristics that 
may facilitate human–mosquito contacts. This may accrue to 
the differences in housing types since house construction has 
previously been linked to malaria risk [12, 26](Lwetoijera et al., 
2013; Temu et al., 2012). 
This study found fever (Temperature ≥37.5ºC) to be slightly higher 
among children from urban (3.8%) than in rural (2.4%) areas. This 
is contrary to what was reported by the GDHS in 2014 which 
found fever to be higher (15.4%) among children in rural than 
urban (12.0%) areas (GDHS, 2014). 
The prevalence of low haemoglobin was higher in the rural (10.2%) 
than in the urban areas (7.6%). This is in agreement with what 
was reported by GDHS (2014) that children in rural areas (12%) 
and those residing in the urban areas, 4.1% had low haemoglobin 
levels. Even though poor dietary intake of iron is one of numerous 
causes of anaemia, malaria infection can also result in a person 
becoming anaemic. 
Limitations of the study
This was a cross-sectional survey at one point of the end of the 
high transmission season and not a cohort study that can determine 
malaria incidence throughout the wet and dry seasons. Information 
on LLIN ownership and usage was obtained from parents of the 
children without observation to confirm the availability and use.
Conclusions and Recommendations
Despite the high LLIN ownership and usage, in rural areas, children 
who reside in rural settings have greater disease burden of malaria 
infection than children in urban settings. The potential gains on 
both sustaining LLIN possession and usage as well as disease 
burden might be substantial if additional strategies are adopted. 
Assessment of other factors contributing to malaria infection in 
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both urban and rural settings may therefore be necessary.
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