


MALARIA PARASITEMIA AND ASSOCIATED RISK FACTORS IN PRIMARY SCHOOL CHILDREN IN A SOUTHEASTERN NIGERIAN 
				
ABSTRACT
Malaria remains a significant public health concern in many regions of the world, particularly in sub-Saharan Africa, where children are disproportionately affected. This cross-sectional study aimed to investigate the prevalence of malaria parasitemia and its associated risk factors among primary school children in Nawfia, a community in Anambra state. A total of 120 primary school children aged 8-15 were enrolled in the study. Malaria parasitemia was diagnosed using microscopic examination of thick blood smears, and potential risk factors were collected through structured questionnaires. The results revealed a high prevalence of malaria parasitemia among primary school children in Nawfia, with 91.7% (n-=110) testing positive for malaria. A bivariate analysis pointed out the existence of bushes surrounding the house as the sole significant risk factor linked to malaria infection in the area, while other measured factors like lack of bed net usage, closeness to stagnant water bodies, and limited use of indoor residual sprays were found not to be significantly correlated.This study, as a whole, presents a case of great malaria infection among the primary school children in Nawfia and points out the presence of bushes nearby the residences as the only major risk factor. All malaria control measures in the community should, thus, see to it that environmental management, for example, the clearing of bushes around houses, to cut down on the number of mosquito breeding and resting sites. It is still very important to focus on educating the community about proper sanitation and malaria prevention measures in order to attain the goal of sustainable declines in malaria transmission.
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INTRODUCTION: Malaria continues to be a major global health challenge, particularly in sub-Saharan Africa, where the burden is disproportionately borne by children under the age of five and school-age children (Mbishi, et al., 2024). Despite significant efforts to control and eliminate the disease, malaria remains endemic in many regions, causing substantial morbidity and mortality. According to the World Health Organization an estimated 229 million cases of malaria occurred worldwide in 2024, resulting in approximately 409,000 deaths, with the majority occurring in Africa (Ihekuna, 2024).
Nigeria bears one of the highest malaria burdens globally, with approximately 53 million cases reported annually, accounting for a significant proportion of malaria-related morbidity and mortality in the country (Ayub, et al 2024). Among the most vulnerable populations are primary school children, who often face increased exposure to malaria due to factors such as inadequate housing, limited access to healthcare, and outdoor activities that may increase their risk of mosquito bites (WHO 2022).
Understanding malaria parasitemia and identifying associated risk factors are crucial steps in designing effective prevention and control strategies (Naserrudin, et al., 2022). Several studies have documented the prevalence of malaria among school children in Nigeria, highlighting the need for targeted interventions to reduce transmission and mitigate the impact of the disease (Nwakobe, 2025). However, there remains a paucity of data on specific risk factors contributing to malaria infection among primary school children in certain communities, including Nawfia in Anambra, southeastern Nigeria.
This study aims to fill this gap by investigating the prevalence of malaria parasitemia and exploring associated risk factors among primary school children in Nawfia, Nigeria. By elucidating the socio-economic, environmental, and behavioral determinants of malaria transmission in this population, we can inform evidence-based interventions tailored to the local context, ultimately contributing to efforts to reduce the burden of malaria in the community.

METHODOLOGY
Description of Study Location: This study was conducted in Nawfia, a semi-urban community located in Njikoka Local Government Area of Anambra State, South-Eastern Nigeria. Nawfia is one of the towns within the Awka capital territory and is characterized by a tropical rainforest climate with distinct rainy and dry seasons. The community comprises several villages and is predominantly inhabited by Igbo-speaking people whose major occupations include farming, petty trading, and civil service work. Nawfia is an area with environmental features that can influence malaria transmission, including seasonal stagnant water collections, bushy surroundings, and domestic water storage practices. Health care services within the community are provided through primary health centres, private clinics, and nearby secondary health facilities within the Awka metropolis. The study was carried out in Ojoko Primary School, located in Ifite Village, and Okagbue Memorial Primary School, situated in Mmimi Village, Nawfia, Anambra State. Data collection took place between September and October 2023.
Study Population: The study population consisted of primary school children aged 8 to 15 years enrolled in Ojoko Primary School and Okagbue Memorial Primary School in Nawfia, Anambra State. The sample size was not determined because of the difficult in collecting blood samples as a result of cultural belief of the people. 
Sample Collection and Screening for Malaria Parasite: A sample of 2 ml of venous blood was obtained from each pupil using sterile procedures. Blood collection was carried out by a trained laboratory scientist, who assisted in ensuring proper venipuncture techniques and safe handling of samples. The blood samples were collected into appropriately labeled Ethylene Diaminetetra-Acetic Acid (EDTA) bottles for laboratory analysis. Detection of malaria parasites was performed using microscopic examination of thick blood films. The blood films were prepared on clean glass slides, air-dried, and stained with 3% Giemsa stain for 30 minutes. The stained slides were examined under the microscope at ×100 oil immersion objective for the presence of Plasmodium species. A slide was considered positive when at least one malaria parasite was observed.
Assessment of Risk Factors

Risk factors associated with malaria infection were determined using a structured, interviewer-administered questionnaire. The questionnaire captured information on environmental, behavioral, and household characteristics including: Presence of bushes around the house, Proximity to stagnant water, Use of insecticide-treated bed nets, Indoor residual spraying practices, Night-time outdoor activities and Housing structure and ventilation
The questionnaire was administered to the pupils with assistance from their teachers to ensure clarity and accuracy of responses. Responses were subsequently analyzed to determine their association with malaria parasitemia.
Ethical approval: Ethical approval for this study was obtained from necessary authorities. Consent was obtained from the pupils before the study. Blood specimens were obtained from consenting pupils.
Data analysis: The results obtained in the study were analyzed using SPSS in IBM version 25. Chi- square test was used to compare prevalence of the infection in relation school, class of children, age groups and sex.  Intensity of malaria parasite were categorized into mild, moderate and heavy. Mild infection (+) was defined as 1–10 parasites per 100 thick film fields, moderate infection (++) as 11–30 parasites per 100 thick film fields, and heavy infection (+++) as showing numerous parasites across the thick film fields. Risk factor was determined using a bivariate analysis. The level of significance was set at 5%. 

RESULTS
Of the 120 pupils examined for malaria infection in two selected primary schools in Nawfia, Ojoko primary school recorded a prevalence of 49(89.1%), and Okagbue memorial primary school 61(93.8%). There was no significant difference (p<0.05) in malaria infection comparing the prevalence of the two primary schools (Table 1). 
Table 1: Prevalence of malaria in Ojoko and Okagbue primary schools
	Schools
	Number examined
	Number infected
	Prevalence (%)

	Ojoko 
	55
	49
	89.1

	Okagbue 
	65
	61
	93.8

	Total
	120
	110
	91.7


ꭓ2 = 0.882, P value= 0.348

Of the study participants, Primary 4 pupils recorded a prevalence of 88.2% (n=15), Primary five 91.6% (n=44), and Primary six 92.7% (n=51). However, this was statistically insignificant (P>0.05), see Table 2.
Table 2: Prevalence in relation to classes in Okagbue and Ojoko primary school, Nawfia
	Class
	Number examined
	Number infected
	Prevalence (%)

	Primary 4
	17
	15
	88.2

	Primary 5
	48
	44
	91.6

	Primary 6
	55
	51
	92.7

	Total
	120
	110
	91.6


ꭓ2 = 1.717, P value = 0.424

Pupils of different age groups were examined for malaria infection in Ojoko and Okagbue primary schools. Age groups 12-15 recorded a prevalence of 51.6% (n=62) while age group 8-11 recorded a prevalence of 40.0% (n=48). There is no significant difference (p<0.05) in malaria infection with respect to age (Table 3).

Table 3: Prevalence of malaria in relation to age in Ojoko and Okagbue primary school Nawfia
	Age
	Number examined
	Number infected
	Prevalence (%)

	8-11
	120
	48
	40.0

	12-15
	120
	62
	51.6

	Total
	240
	110
	45.8


ꭓ2= 27.245, P value <0.0001
In the examination of pupils for malaria infection at Okagbue and Ojoko primary schools, the prevalence among females was 92.1% (n=35) and among males was 91.4% (n=75). However, this difference was statistically insignificant (P>0.05), as shown in Table 4.
Table 4: Prevalence of malaria infection in relation to sex in Okagbue and Ojoko primary school Nawfia
	 Sex
	Number examined
	Number infected
	Prevalence (%)

	Male
	82
	75
	91.4

	Female
	38
	35
	92.1

	Total
	120
	110
	91.6


ꭓ2 = 1.223, P value= 0.269 
The intensity of malaria infection varied slightly between the two primary schools studied, with most pupils having mild parasitaemia. In Ojoko Primary School recorded 45 pupils (91.8%) with mild malaria parasitemia, while Okagbue Memorial Primary School had 55 pupils (90.2%) with mild parasitaemia. Only one (2.0%) student suffered heavy intenstity in Ojoko primary school while two (3.3%) pupils suffered heavy parasitaemia in Okagbue (Table 5).



Table 5: Intensity of malaria infection between both primary schools in Nawfia
	Schools
	Mild Infection (+)
	Moderate Infection (++)
	Heavy Infection (+++)
	Total (%)

	Ojoko
	45(91.8%)
	3(6.1%)
	1(2.0%)
	49 (89.1)

	Okagbue
Total
	55(90.2%)
100(90.9%)
	4 (6.6%)
7 (6.4%)
	2(3.3%)
3(2.8%)
	61(93.8) 
110(91.7%)





Table 6 shows the result for possible factors associated with malaria infection among primary school pupils. Among the factors investigated, the presence of bushes around the house and exposing body at night were identified as significant risk factor of malaria infection among primary school children in Nawfia community, Anambra State.
[bookmark: _GoBack]
Table 6:  Factors associated with malaria infection among primary school pupils
	Risk Factors
	Number sampled
	Number Positive
	X2
	P-Value

	Stagnant Water
Yes
No
	
78
42
	
70
40
	
0.719
	
0.396


	Do you use LLINs
Yes
No
	
53
67
	
47
63
	
2.569
	
0.109

	Are there bushes 
Yes
No
	
40
80
	
38
72
	
11.859
	
0.01*

	Expose your body at night
Yes
No
	

72
48
	

68
42
	

21.859
	

0.07*


*significant risk factor (p<0.05)



DISCUSSION
The prevalence of malaria infection in this study was 91.7 %.  This high prevalence may be attributed to the fact that the study was conducted during the wet season where surrounding vegetation, rainfall, and stagnant waters provided an environment where mosquito larva readily mature and breed (Imbahale et al, 2011). The high prevalence of malaria parasite recorded in this study was higher than the 63.60 – 70.10 % prevalence reported by Akinboro et al, (2010) and Aribodor (2016) respectively. The high prevalence of malaria parasite recorded in this study was greater than the 63.6% reported in a study of pregnant women in Osogbo by Akinboro et al. (2010), which investigated Plasmodium falciparum parasitemia. 
The observed prevalence of malaria among the younger age groups in this study may be attributed to reduction in the level of immunity associated with stress. The age groups 8-11 are engaged in more household which might have led to stress, which in turn lowers immunity. This was in accordance with 56.70 % reported by Minakawa et al. (2002) for the age group < 5 year which was observed as the highest prevalence. 
Malaria intensity among infected pupils showed that the majority of pupils had mild infection. This finding was in agreement with the study of Onyido et al. (2015) where the majority (67.0 %) of the patients had mild infections. The findings of this study were also in agreement with the research carried out by Hogan et al. (2018), which reported 13 % with severe malaria infection and a higher percentage intensity of (28 %) of mild malaria infection in a hospital-based study in Ghana. 
The findings of this study showed that malaria parasitemia was present in both male and female pupils, indicating that malaria transmission affects children irrespective of sex. Although slight variations were observed between males and females, the difference was not statistically significant, suggesting that sex does not strongly influence susceptibility to malaria infection among school-aged children in Nawfia. This aligns with several studies reporting that both boys and girls in malaria-endemic regions are equally exposed to mosquito bites due to similar daily activities, outdoor play patterns, and environmental exposure. Therefore, the high prevalence recorded across both sexes reflects uniform vulnerability resulting from shared environmental and household risk factors rather than sex-related biological differences.

Among the various environmental and behavioral factors assessed, the presence of bushes around the house was identified as the only significant risk factor associated with malaria infection in this study. Bushy surroundings provide suitable resting and breeding habitats for Anopheles mosquitoes, increasing the likelihood of mosquito–human contact. Houses surrounded by tall grasses, shrubs, or unkempt vegetation tend to harbor more mosquitoes, especially during early morning and evening periods when children are most active outdoors. The significant association found in this study underscores the role of poor environmental sanitation in sustaining malaria transmission in the community. It also highlights the need for households to maintain clean surroundings through regular clearing of bushes, proper waste disposal, and elimination of areas that can serve as mosquito resting sites.
Conclusion
In conclusion, this study shows that malaria remains highly prevalent among primary school children in Nawfia, with both sexes equally affected. The presence of bushes around residential buildings and body exposure at night emerged as risk factors for malaria parasitemia, emphasizing the crucial role of environmental hygiene and behavioral orientation in malaria prevention. Effective malaria control strategies in the community should prioritize targeted health education, regular clearing of overgrown vegetation, and improved household environmental management. Addressing this key risk factor will contribute significantly to reducing malaria transmission and protecting school-aged children in the area.
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