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PREVALENCE OF MALARIA AND UTILIZATION OF INSECTICIDE TREATED BED NETS AMONG CHILDREN UNDER FIVE YEARS IN IMMANUEL HOSPITAL, EKET, AKWA IBOM STATE

ABSTRACT
Aim: This study aimed to assess the prevalence of malaria and utilization of insecticide treated bed nets among children under five years in Immanuel General Hospital, Eket, Akwa Ibom State Nigeria. Methodology: A cross-sectional study was conducted involving 200 children under five years attending Immanuel General Hospital. Dasta on malaria infection status and ITN usage were collected through pre-tested questionnaire and medical records. Statistical analysis was carried out by calculating the prevalence rates, chi-square tests for association to determine the significance of the findings. Results: The overall prevalence was 25.5%. Among children who used ITNs, the prevalence was 17.78% (95% CI: 9.88%-25.68%), whereas it was 31.82% (95% CI: 23.12%-40.52%) among non-users. The difference in malaria prevalence between ITN users and non-users was statistically significant (χ² = 5.13, p = .024), indicating a strong association between the usage of ITN and reduced malaria infection. Conclusion: The study shows the importance between ITN utilization and malaria prevalence among children under five years in Immanuel General Hospital. Even though ITNs were owned by respondents, the rate of utilization remains low, showing the need for intervention to promote the consistent and correct use of ITNs. This can be achieved by enhancing community education and addressing barriers to ITN usage. These steps are critical toward reducing the burden of malaria among children.	Comment by Dr. Oscar: How did you get these figures with Chi-square test
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INTRODUCTION 
Malaria is a leading cause of morbidity and mortality among children under five years of age. Children and pregnant women [1,2] are among the most vulnerable groups to malaria, hence are exposed to the disease burden, risk and negative impacts of malaria.  In 2022, the WHO African Region accounted for about 93.6% of cases and 95.4% of deaths globally; 78.1% of all deaths in this region were among children aged under 5 years in 2022, compared with 90.7% in 2000 [3]. Nigeria is said to account for the highest percentage of the global malaria burden compared to any other country with 27% of the global estimated malaria cases and 31% of the estimated deaths as well as an estimated 55% of malaria cases in West Africa in 2022 [4].	Comment by Dr. Oscar: Update this information 
We are in 2025
Despite united efforts to restrain its spread, the disease continues to pose as a significant public health challenge. The use of Insecticide treated bed nets (ITNs) is one of the cost-effective vector control strategy for malaria prevention [5,6 & 7]. Another control strategy used locally involves the use of antimalarial plants for treatment [8,9 & 10]. The south-south of Nigeria is one of the areas greatly affected by malaria due to the pattern of rainfall, temperature and humidity [11]. The understanding of the prevalence of malaria and assessment of ITNs are important for the implementation of effective interventions. 
There is need for more data on prevalence rates of malaria among under five years children. Factors influencing the barrier between ITN ownership and utilization, such as cultural beliefs, socioeconomic status and environmental conditions need to be studied.  When these gaps are addressed, it will aid in the distribution of resources to areas at high-risk and can also inform the creation of policies that address specific barriers to ITN usage. When misconceptions about ITN usage are identified, this can be addressed through health education. This study aimed to evaluate the prevalence of malaria among children under five years attending Immanuel General Hospital and to assess the usage of ITNs within this group. 

METHODOLOGY
2.1 Study Area
The research was carried out in Immanuel General hospital, Eket, Akwa Ibom State, Southern Nigeria. The geographical coordinates of Eket is 4° 39’ 0” N, 7° 56’ 0” E. It is 153 meters elevation above the sea level. There are two seasons in Eket, the wet season is warm and overcast while the dry season is hot and mostly cloudy. Eket falls within the rainforest zone with rainfall almost throughout the year. Over the course of the year, the temperature varies from 26-42°C and rarely below 26°C. Immanuel General Hospital is a secondary Health Care Centre with a capacity of 150 bedspace with various clinic services like Maternal and newborn care, Antenatal Care, Immunization, HIV/AIDS Services, Family planning, Nutrition, Child Survival, Accident and Emergency.

2.2 Study Population
The study was carried out in children below five years of age that visited the Outpatient Department of Immanuel General hospital within the study period (July-September, 2019).	Comment by Dr. Oscar: So how many OPD cases per day or week so it can guide you on the sample size 

2.3 Ethical Consideration
Approval to conduct this research was obtained from the Ministry of Health, Idongesit Nkanga Secretariat Uyo, Akwa Ibom State with approval number MH/PRS/99/VOI.V/597. Written informed consent was obtained from the caregivers of the children.

2.4 Study Design 
This study was a cross-sectional hospital-based study. Criteria for inclusion were Children under 5 years of age and children who had fever. Criteria for exclusion were refusal of parent to give consent and children who were extremely sick.

2.5 Questionnaire Administration 
Consent was taken from all participants before being enrolled in the study. Pre-tested questionnaire forms were filled by participants who gave consent.  Basic demographic information which includes gender, age, symptoms, causes, treatment of malaria, ownership and usage of bed nets were obtained. The parasitological result was also included in the questionnaire forms.

2.6 Collection of Blood Specimen and Malaria Parasite testing
Blood samples were obtained by venipuncture after cleaning the site of collection with cotton wool soaked in methylated spirit. Two hundred blood samples were collected for malaria testing. Each specimen was tested using microscopy method. Thin and thick blood films was made on clean grease free glass slides and prepared [12 &13]. The prepared slides were examined under the microscope to determine the presence or absence of malaria parasites.

2.7 Data Analysis
Data analysis was done using Social Science Statistical Package (SPSS 20. 0). Prevalence was calculated for each age group. Prevalence between age group and gender was analyzed using Pearson’s chi-square to establish if there was significant difference at p<0.05. 	Comment by Dr. Oscar: Using what analytical technique?
RESULTS
[bookmark: _Hlk196799360]The sociodemographic characteristics of participants is shown in Table 1. A total of 200 children with age ranging from 0-5 years took part in this study. The study showed that 78 (39%) were males while 122 (61%) were females. The highest frequency in the sampled population was the age range of 3-4 year which were 50 (25%), followed by 2-3 years 48 (24%), 1-2 years were 42 (21%), 4-5 years were 32 (16%) and the age range of 0-1 year had the least number of participants 28 (14%). 	Comment by Dr. Oscar: How were they sample?


The prevalence of malaria among children under five is shown in Table 2.  The result revealed the prevalence of malaria in all the age groups: 0 – 1 year (21.43%), 1-2 years (19.05), 2-3 years (22.92%), 3-4 years (26%) and 4-5 years (40.63%). The overall prevalence was 25.50%. There was no significant difference p>0.05 in the prevalence of malaria among the age groups (ꭓ2 = 7.85, p = .097). 
Table 1: Socio-demographic characteristics of children under five years.
	Age Group (months/years)
	No. examined
	Percentage (%)

	0 -1
	28
	14

	1 - 2
	42
	21

	2 - 3
	48
	24

	3 - 4
	50
	25

	4 - 5
	32
	16

	Total
	200
	100

	Sex
	
	

	Male
	78
	39

	Female
	122
	61

	Total
	200
	100




Table 2: Prevalence of malaria among children under five years using microscopy

	[bookmark: _Hlk196419116]Age Group
(months/years)
	No. examined
	No. infected
	Prevalence
of malaria (%)
	Chi-square value (ꭓ2)
	p - value

	0 -1
	28
	6
	21.43
	7.85
	0.097

	1 - 2
	42
	8 
	19.05
	
	

	2 - 3
	48
	11
	22.92
	
	

	3 - 4
	50
	13
	26.00
	
	

	4 - 5
	32
	13
	40.63
	
	

	Total
	200
	51
	25.50
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Table 3: Prevalence of malaria according to gender of children under five years

	Sex
	No. examined
	No. infected
	Prevalence
of malaria (%)
	Chi-square value
(ꭓ2)
	p - value

	Male
	78
	20
	25.64
	0.002
	0.961

	Female
	122
	31
	25.41
	
	

	Total
	200
	51
	25.50
	
	



Table 3 shows the prevalence of malaria among gender. Out of the total of 78 males in the study, 20 were infected with malaria parasite while 31 females were infected out of a total of 122 females enrolled in the study. The prevalence of malaria infection for the males was 25.64% while the females had a prevalence of 25.41%. The results showed that there is no significant difference p>0.05 among the gender and malaria infection (ꭓ2 = 0.002, p = .96). 
Table 4 shows the knowledge and practices of caregivers about malaria and the usage of bed nets. A total of 98 (49%) knew their children had malaria when they had fever; 32 (16%) when they vomited, 22 (11%) when they had cold and catarrh; 30 (15%) when they had a headache; 10 (5%) when they had body or joint pains and 8 (4%) did not know. More than half of the respondents 126 (53%) knew that mosquito bites cause malaria; 12 (6%) indicated by walking under the sun; 18 (9%) indicated by eating too much oil; 18 (9%) by sleeping close to infected person; 14 (7%) by stress and 12 (6%) did not know. A total of 66 (33%) go for malaria test as first action taken when they suspect malaria; 102 (51%) buy malaria medicine and 32 (16%) use herbs.  Most of the respondents 126(63%) used Artemisinin Combination therapy (ACTs) medicine for malaria treatment while 74 (16%) used non-ACTs. 
When asked about ownership of bed nets, 150 (65%) of the respondents had a bed net while 50 (25%) did not have a bed net. Majority of the respondents got their bed net at the Health Center or hospital, 46 (23%) while some bought it 16 (8%). A total of 90 (45%) indicated their children slept under the bed nets while 110 (55%) did not sleep under the bed nets.
The prevalence of malaria by bed net usage among under-fives is shown in Table 5. Among those that slept under bed nets, 16 were infected with a prevalence of 17.78% while those who did not sleep under bed nets had 35 infected with a prevalence rate of 25.5%. Individuals not using bed nets had a significantly higher prevalence of malaria. There was a significant difference p<0.05 between bed net usage and malaria infection (ꭓ2 = 5.13, p = .024).







Table 4 Knowledge, attitudes and practices of caregivers about malaria

	Variables
	Frequency (%)

	How do you know your child has malaria? 
	

	Fever
	98 (49%)

	Vomitting
	32 (16%)

	Cold and catarrh
	22 (11%)

	Headache
	30 (15%)

	Body/joints pains
	10 (5%)

	Don’t know
	8 (4%)

	Causes of malaria
	

	Mosquito bites
	126 (53%)

	Walking under the sun
	12 (6%)

	Eating too much oil
	18 (9%)

	Sleeping close to infected person                                                     
	18 (9%)

	Stress
	14 (7%)

	Don’t know                                                                                       
	12 (6%)

	First action taken when malaria is suspected
	

	Go for malaria test                                                                             
	66 (33%)

	Use medication                                                                                  
	102 (51%)

	Use herbs                                                                                           
	32 (16%)

	Buy malaria drugs                                                                              
	

	Types of Medication given when having malaria
	

	ACTs (Arthemeter, Artesunate, Coartem, Lonart)
	126 (63%)

	Non- ACTs (Malarich, Halfan, Gomaxin, Chloroquine)                  
	74 (37%)

	Do you have a bednet?
	

	Yes
	150 (75%)

	No
	50 (25%)

	How did you obtain the bednets?
	

	Given at the Health centre/ Hospital                                                   
	138 (69%)

	Given by someone                                                                               
	46 (23%)

	Bought it                                                                                              
	16 (8%)

	Does your child sleep under the bednet?
	

	Yes
	90 (45%)

	No
	110 (55%)






Table 5: Prevalence of malaria by Bed Net usage among under five years 
	Bed Net usage
	Sample size (n)
	No. Infected
	Prevalence (%)
	Chi square (ꭓ2)
	p -value

	Using Bed Nets
	90
	16
	17.78
	5.13
	0.0235

	Not using Bed Nets
	110
	35
	31.82
	
	

	Total
	200
	51
	25.50
	
	



DISCUSSION
The overall prevalence of malaria in this study was 25.5%. This is higher than findings in Ibadan of 15% [14] and 16.9% in Lagos [15]. Other Studies have reported similar findings of 27.7% from Maiduguri [16], 23.2% from Akwa Ibom and Jos, 21.2% [17]. Some studies have reported higher prevalence of malaria: 38% from Jos [18], 41% from another author in Jos [19], 52.2% from Ondo [20], 64% from Akwa Ibom [21] and from southwest of Nigeria 52.2% [22]. In the review by [23] on prevalence of malaria amongst under five-year old in sub-Saharan Africa, it was recorded that malaria prevalence ranges between 0.7% [24] and 80.3% [25], a total of 59 studies reported a prevalence between 11 and 50%. The reason for low prevalence has been said to be because of the widespread use of ACTs, bed nets, use of Intermittent Preventive therapy (IPT) and other preventive measures.  The differences in prevalence rates can also be attributed to seasonal variations in different parts of the country. Increased temperature, humidity and rainfall is associated to increase in prevalence of malaria [18]. 
The prevalence of malaria among age groups was highest in age group 4-5 years (40.63%) and lowest in age group 1-2 years (19.05%). There was no significant difference in the prevalence of malaria among males (25.64%) and females (25.41%). This is similar in the study by [19]. This similarity suggests that males and females are equally susceptible to malaria development. A significant difference among gender was observed [20]. 
In this study, caregivers were asked questions to ascertain their knowledge of causes and symptoms of malaria. Majority (53%) identified mosquito bite as the cause of malaria while others associated walking under the sun, eating too much oil and sleeping close to an infected person as causes of malaria. This finding is similar to that of Atting et al., 2021. Other findings shower a higher percentage of knowledge of the cause of malaria [5]. Many of the caregivers (49%) also identified fever as the common symptom of malaria. Others identified vomiting, cold and catarrh, headache, body joints and pains. Most caregivers (51%), would buy malaria medicine as first action taken when malaria is suspected. Treatment seeking behaviour of most caregivers has been shown to be related to cost and cultural belief [5,9,21]. Some caregivers (16%) resorted to the use of herbs. Majority of caregivers (63%) used ACTs in the treatment for malaria. 	Comment by Dr. Oscar: Please check how you can consider these in your methodology and abstract 	Comment by Dr. Oscar: This was not captured in the population of the study so where from them?
Did you develop different instrument for them or same instrument for the children under five years?
Majority (75%) of the caregivers owned a bed net which they were given at the health facility (69%) or by someone (23%), only a few (16%) bought their bed nets. This finding is in agreement with the findings [5,18,21] that most caregivers of under-fives have bed nets. This can be attributed to aggressive distribution of insecticide treated bed nets (ITNs) through support organizations to combat malaria. This bed nets are distributed without any charges in health centers and around the communities. This has increased bed net ownership in different parts of the country. 
The study revealed that 45% (90/200) children slept under bed nets as compared to the number of caregivers, 75% (150/200) that owned bed nets. The prevalence of those not using bed nets (31.82%) was higher than the prevalence of those using bed nets (17.78%). This is in agreement with the findings by [27] who reported a higher proportion of children who were non users of ITNs developed malaria as compared to those using ITNs regularly. The disparity between net ownership and utilization can be because of discomfort especially in hot weather leading to reduced usage. This is agreement with the findings of [6,26] which reveal that several factors influence the usage of bed nets. Non usage of bed nets could be because of net damage or its unavailability [28]. This study showed there was a significant difference between bed net usage and malaria infection. This finding supports the importance of ITNs in malaria prevention [29]. 
CONCLUSION
[bookmark: _Hlk196800787]This study revealed that prevalence of malaria increased with increasing age of the children except for children aged 0-1 year. There was no significant difference in age and gender on the prevalence of malaria. There was a significant difference between bed net usage and malaria infection. Respondents had good knowledge on causes and symptoms of malaria. Ownership of insecticide treated bed nets was high but the number of caregivers utilizing the bed nets was low. Continual sensitization using appropriate media houses and communication channels will go a long way in protecting children under five years. 	Comment by Dr. Oscar: Which of the respondents? Children or caregivers?
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