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Abstract
Malaria remains one of the most significant public health challenges globally, particularly in tropical and subtropical regions. This study aims to assess knowledge and perception of malaria vaccine of care givers with under-five year old children in the southwest region of Nigeria. There by providing evidence-based insights and information to the public. The study assessed the level of knowledge about the malaria vaccine among the respondents in Southwest region of Nigeria. Evaluate the attitudes and perceptions towards malaria vaccines among the respondents. Determine the willingness of the respondents to have their children under five years children receive the malaria vaccine; and Factors influencing the respondents’ willingness to give the malaria vaccine to their five year olds. Ondo State, located in the south-western region of Nigeria, presents a unique context for understanding malaria transmission dynamics with a population of approximately 4 million people. The population of the study constitutes the members of the community in Ilaje LGA of Ondo State. The sample size was obtain using formula for a cross-sectional descriptive study, estimating the proportion of respondents with the knowledge and perception of malaria vaccine. A multistage sampling technique was used to select an LGA, communities, and households for the study.
A positive constant (0.686) implies that there is a tendency for the respondents to be willing to take the malaria vaccine. This implies that the odds of being willing to take the vaccine were 1.985 times the odds of being unwilling in the absence of other variables and is highly significant. The intercept is significantly different from zero, meaning that there is a statistically significant tendency toward being willing even without any predictor variables.
The effect of the factors influencing the respondents’ willingness to accept the malaria vaccine in the logistic regression model, positive attitude toward the malaria vaccine, level of education (no education), and respondents in the upland and riverine communities were significant predictors of willingness to accept the malaria vaccine. 
The perception of the respondent on their willingness to accept malaria vaccines was significant at 10%. In conclusion caregivers’ knowledge and perception of the malaria vaccine significantly influence its acceptance and successful implementation. Strengthening community health education, improving communication strategies, and ensuring consistent engagement between caregivers and health professionals are essential for improving malaria vaccine uptake.
Keywords: Malaria, Vaccine, caregivers, knowledge, and perception
Introduction
Malaria comes from the Italian phrase “mal’aria” meaning “bad air” in reference to the disease being associated with marshy regions (Tuteja, 2007). It is a vector-borne parasitic disease caused by protozoan parasites of the genus Plasmodium, which are found worldwide in tropical and subtropical regions (Escalante and Pacheco, 2019). Plasmodium contains more than 200 species, infecting mammals, birds, and reptiles, and the malaria parasites tend to be host-specific. (Singh, and Daneshvar, 2013). There are five known species that cause malaria in humans: Plasmodium knowlesi, P. malariae, P. ovale, P. vivax, and P. falciparum (Antony and Parija, 2016; White, 2008).  
Malaria remains one of the most significant public health challenges globally, particularly in tropical and subtropical regions. Despite substantial progress in reducing malaria incidence and mortality over the past two decades, the disease continues to exert a heavy burden, with an estimated 247 million cases and 619,000 deaths reported in 2021 alone (WHO, 2022). The case of sub-Saharan Africa bears the highest burden, accounting for approximately 95% of global malaria cases and 96% of deaths, while other regions, such as Southeast Asia and the Americas, report lower but still significant transmission rates (Al-Awadhi, Ahmad, and Iqbal, 2021).
Malaria remains a significant global health challenge, particularly in tropical and subtropical regions, causing hundreds of thousands of deaths annually, with young children and pregnant women being the most vulnerable (Sankineni, Chauhan, Shegokar, and Pathak, 2023). Despite advancements in medical research, the widespread implementation of an effective malaria vaccine faces multiple challenges (Alonso and Tanner, 2013).
This study aims to assess knowledge and perception of malaria vaccine of care givers with under-five year old children in the southwest region of Nigeria. There by providing evidence-based insights and information to the public. The study assess the level of knowledge about the malaria vaccine among the respondents in Southwest region of Nigeria. Evaluate the attitudes and perceptions towards malaria vaccines among the respondents. Determine the willingness of the respondents to have their children under five years children receive the malaria vaccine; and Factors influencing the respondents’ willingness to give the malaria vaccine to their five year olds.
Literature revealed many temperate areas, such as Western Europe and the United States, economic development and public health measures have succeeded in eliminating malaria. However, most of these areas have Anopheles mosquitoes that can spread malaria, and reintroduction of the disease remains a risk. (U.S. Centres for Disease Control (CDC), 2024). Mwingira, Matiya, and Chacky (2025) in a study among caregivers in Dar es Salaam, Tanzania, based on Knowledge and willingness towards malaria vaccines.
Methodology
Study Design
The study adopted a cross-sectional design, the data collected was described in a systemic manner, which features facts about a given population. This involved the collection of data on knowledge and awareness, attitudes and perceptions of malaria vaccines, key factors influencing the willingness to vaccinate with malaria vaccine, and socioeconomic or demographic factors at a single point in time. Mwingira, Matiya, and Chacky (2025) to conduct a study among caregivers in Dar es Salaam, Tanzania, based on Knowledge and willingness towards malaria vaccines. Therefore, it is viewed as proper for use in these studies to access malaria vaccine knowledge and perception among women with children under five years of age in the riverine and upland communities of Ilaje LGA, Ondo State.
Study Area
Ondo State, located in the south-western region of Nigeria, presents a unique context for understanding malaria transmission dynamics with a population of approximately 4 million people. The state is divided into 18 Local Government Areas (LGAs), namely Akoko North-East, Akoko North-West, Akoko South-East, Akoko South-West, Akure North, Akure South, Ese Odo, Idanre, Ifedore, Ilaje, Okeigbo, Irele, Odigbo, Okitipupa, Ondo East, Ondo West, Ose, and Owo, each with distinct ecological and socioeconomic characteristics. The study focused on a representative sample of an LGA that has different ecological zones. Ilaje land has an area of 1,318 km 2 (509 sq mi) and a population of 290,615 at the 2006 census although the population can be said to have been under enumerated due to the riverine nature of the area, and lack of accessibility by road/land. (Nigerian Focus, 2024)
Ìlàje headquarters are in the town of Igbokoda. While most towns and villages in the Mahin kingdom (Ode Mahin) are distributed on arable lands, the towns and villages in the other three polities of Ugbo, Aheri, and Etikan kingdoms are spread out along the beaches and swampy terrain of the Atlantic Ocean coast. Raw materials such as Water Hyacinth, available in large quantity and uses for production of fertilizer, insecticide, mosquito coils etc., Livestock, Palm trees and other farm produce include cassava, rice plantation, maize Okro, pawpaw, cashew, and vegetable Animal husbandry is possible all year round because of the perennial presence of green grass for grazing in every part of the Local Government. Fishing is the major occupation of the Ilajes. This is enhanced by about 75% of the area being Riverine and easy access to the sea. This large-scale fishing attracts traders and consumers from the nooks and crannies of the country (Wikipedia, 2025).
[bookmark: _Toc208855579]Population of the Study
The population of the study constitutes the members of the community in Ilaje LGA of Ondo State, with an estimated population of about 290,615 people, according to the 2006 census.
Inclusion criteria and Inclusion criteria
Mothers or care-givers within the selected communities who were willing to participate in the study and have children under the age of five years.
Exclusion criteria 
Individuals who do not have children under the age of five years old within the community were not interviewed. 
[bookmark: _Toc208855580]Sample and Sampling Techniques
[bookmark: _Toc208855581]Sample size determination
The sample size was obtain using formula for a cross-sectional descriptive study, estimating the proportion of respondents with the knowledge and perception of malaria vaccine.

Where:
n = desired sample size
Z = standard normal deviate (1.96 for 95% confidence level)
p = estimated proportion of caregivers knowledgeable or having positive perception of the malaria vaccine according to studies was over 15% = 0.15 (Charan and Biswas, 2013).
d = precision/ absolute error of 5% at type 1 error of 5% and margin of error (usually 0.05)



					206.524416

[bookmark: _Toc208855582]Sampling Techniques
A multistage sampling technique was used to select an LGA, communities, and households for the study. The selected LGA included those from coastal, forested, and savannah regions of the LGA.
First Stage:  Purposive selection of Ilaje LGA due to the prominence of malaria within the LGA, according to (Ondo State Ministry of Health (2022).
Second Stage: This involved probability sampling, in the selection of communities within the upland areas (Mahin) and the riverine areas (Aheri), that is, five (5) communities each to make a total of ten (10) communities.
Third Stage: This involved the use of systematic sampling, in the selection of alternate houses or odd houses within the community, twenty (20) households in each area, to make a total of two hundred (200) households. Also, it involved the random sampling of one (1) member of a household, specifically the mothers, which makes a total of one hundred (100) respondents in each region (upland and riverine) and a grand total of 200 respondents.
Sources of Data Collection  
The instrument used for data collection in this study was a structured interview, administered by questionnaire. 
Method of Data Analysis
Data collected was coded using the Statistical Package for the Social Sciences (SPSS). Quantitative data were analysed using descriptive (frequency, percentage, central tendencies, and dispersions) and inferential statistics (T-test and logistic regression). Descriptive statistics were used to summarize the data, while inferential statistics were used to test effect of the independents variables on the dependent variables. The knowledge of the respondents were analyse using multiple choice questions, and it was scored (Yes 1, No, 0), those respondents above the mean score (even distribution) where classified as knowledgeable.  Binary logistic regression was used to assess the role of socioeconomic factors (e.g., income level, education, access to healthcare) in willingness to accept malaria vaccine while descriptive statistics was used to determine knowledge and perceptions of the respondents towards malaria vaccine in the study area; and identify factors influencing acceptability of malaria vaccines.  Also, the objectives relied on primary data and field observations.
[bookmark: _Toc208855585]Ethical Approval
Ethical approval was obtained from the relevant ethics committee. Informed consent was obtained from all participants, and data confidentiality was ensured. There was neither an anticipated risk to the participant nor direct benefit to the participant except their contribution to the findings on malaria vaccine acceptance.
Results and Discussion
The study assess the level of knowledge about the malaria vaccine among the respondents in Southwest region of Nigeria. 
Results
[bookmark: _Toc208855587]Socio Economic Characteristics
The frequency distribution of two hundred (200) respondents on the socio-economic characteristics includes the Age of the Mother, Household size, Education level, Occupation, Marital Status, Residency/community, and religion of the respondents.
Table 1 represents the distribution of respondents (mothers, with children under 5 years of age), the group categories, labelled less than fifteen (15) years through forty-six to fifty-five years old. The findings show that the majority of respondents (49.0%) fall within the age group 26-35, making it the most represented category. The second most common group is 16-25, which includes 38.0% of the participants. In total, 16-25 and 26 - 35 age groups account for 87.0% of the respondents, indicating that most mothers were concentrated in these middle age categories. The respondents within the 36 - 45 age group includes 11.0% of the respondents, suggesting a smaller proportion were older mothers. Very few respondents fall into the extreme age categories. Only 1.5% were the youngest, the group was less than fifteen (15) years of age, and 0.5% were in the age group 46 -55, which was possibly the oldest. This indicates that the majority of the mothers were concentrated within the mid-range age groups (16-25 and 26-35), with a minimal representation of the youngest and the oldest mothers. This suggests that the respondents in the locale were largely made up of mothers in their most active reproductive and caregiving years. This finding is also in line with the survey conducted by the WHO. In the WHO surveys on malaria vaccines, women with children under 5 years old were typically in the age range of 25-49 years old, with a mean age of around 29-35 years. The respondents with one to two (1-2) Household size were of the majority (47.5%) of respondents who live in single-parent households. While three to four (3-4) household sizes were 41.0%. Though five to six (5-6) household sizes were 10.0%, whereas the seven to eight (7-8) household sizes were only 1.0%. However, when compared with other studies, household size was not a significant factor when it comes to acceptance of the malaria vaccine but it was noted that women with children under the age of 5 years. In terms of the level of Education, most of the participants attained secondary education (47.0%), followed by tertiary education (28.0%). Primary school education was the least reported at 25.0%. 
The occupation of the respondents indicated that there was a large majority of traders at 74.5%. Other occupations include artisans at 15.0%, civil servants at 6.5%, and teachers at 4.0%. 
The marital status of the respondents indicated that the majority of the respondents were married at 90.5%. 
Also, the respondents were evenly distributed across ten communities: Igbokoda, Abealala, Ayetoro, Kajola, Ipare town, Araromi Seaside, Aboto, Debo, AkoIra-Oba, and Ilefufun, with each contributing 10% of the total respondents. Finally, the religion of the respondents indicates that most (92.5%) of the respondents were Christians, while Muslims make up 6.5%, and traditional religion practitioners account for 1.0%.
The marital status of the respondents indicated that the majority of the respondents were married at 90.5%. Other statuses include single parents at 5.5%, widows at 3.0%, and separated at 1.0%. 
Finally, the religion of the respondents indicates that most (92.5%) of the respondents were Christians, while the Muslims make up 6.5%, and traditional religion practitioners account for 1.0%.






















Table 1:	The Socio Economic Characteristics of the Respondents
Socio-Economic Characteristics			Frequency (200)	Percent (100.0)
Age of Mothers
≤15							3			1.5
16-25							76			38.0
26-35							98			49.0
36-45							22			11.0
46-55							1			0.5		
Household size
1-2							95			47.5
3-4							82			41.0
5-6							21			10.5
7-8							2			1.0
Education Level
Primary						50			25.0
Secondary						94			47.0
Tertiary						56			28.0
Occupation
Trader							149			74.5
Civil servant						13			6.5
Teacher						8			4.0
Artisan							30			15.0
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Marital Status
Married						181			90.5
Single parent						11			5.5
Widow							6			3.0
Separated						2			1.0
Residence/ Community name:
Igbokoda						20			10.0
Abealala						20			10.0
Ayetoro						20			10.0
Kajola							20			10.0
Ipare town						20			10.0
Araromi Seaside					20			10.0
Aboto							20			10.0
Debo							20			10.0
AkoIra-Oba						20			10.0
Ilefufun						20			10.0
Religion practiced
Christians						185			92.5
Muslims						13			6.5
Traditional						2			1.0

In general, the awareness of Malaria among the respondents was 100% indicating that they all have heard of malaria, as shown in table 2. The majority, 99% of the respondents, correctly identify mosquito bites as the main mode of transmission. Only 2% of the respondents know malaria can be prevented via vaccination. The awareness of Specific Vaccines, such as RTS, S/AS01, or R21 by the respondents was not significant; 0.5% have heard of these specific malaria vaccines. 

Table 2: Awareness 	of Malaria Vaccine	
 Awareness 						Frequency (200)	Percent (100.0)
Have you ever heard of malaria?
Yes							200			100.0
Malaria transmission
Mosquito bite						198			99.0
Blood transfusion					2			1.0
Do you know that malaria can be prevented through vaccination?
Yes							4			2.0
No							196			98.0
Have you heard of the malaria vaccine (RTS, S/AS01 or R21?)
Yes							1			0.5
No							199			99.5

Source: Computed from field survey Data, 2025

The perceived effectiveness of the malaria vaccine by the data gathered from the respondents, indicates that 0.5% of the respondents do not know the effectiveness of the malaria vaccine. All (100%) of the respondents do not have knowledge of vaccine dosage; in other words, they do not know how many doses are needed. Though the respondents indicated their perceptions on the vaccine efficacy, 47% believed the vaccine might completely prevent malaria, 24.5% believed it reduces risk but might not fully prevent malaria, while 28.5% of the respondents were completely uncertain about the malaria vaccine efficacy.

Table 3: Knowledge of Malaria vaccine [image: ] Knowledge						Frequency (200)	Percent (100.0)
		
How effective do you think the malaria vaccine is in preventing malaria?
I don’t know						1			0.5
Not applicable						199			99.5
How many doses of the malaria vaccine are needed for full protection?
Don’t know						200			100.0
Do you think the malaria vaccine completely prevents malaria?
Yes							94			47.0
No but it reduces risk					49			24.5
I don’t know						57			28.5
Source: Computed from field survey Data, 2025

The difference in knowledge scores is highly statistically significant (p < 0.001). Upland women scored 52 percentage points higher on knowledge than riverine women (Mean difference = 0.520). The confidence interval does not cross zero, confirming the strength of the result. Women in upland communities have significantly higher knowledge about malaria vaccines than those in riverine areas (p < 0.001). 


Figure 1: The Descriptive knowledge score of the respondents 
Evaluate the attitudes and perceptions towards malaria vaccines among the respondents. 
The total perception of the respondents
Figure 2, shows that the low perception (scores less than 3) were 54.5% of the respondents, which indicates that a slight majority (over half) of respondents had a low perception. This also includes the neutral responses because they did not have a stand. However, the high perception (scores greater than 3.4) were 45.5% indicating that they completely believe in the effectiveness of the malaria vaccine, probably because of their previous exposure to other vaccines. 

[bookmark: OLE_LINK2]Figure 2: The distribution of malaria vaccine perception 
Determine the willingness of the respondents to have their children under five years children receive the malaria vaccine
Table 4 shows that the majority (77%) were willing to receive the malaria vaccine. A very small proportion (1%) were unwilling. A substantial minority (22%) was unsure. This suggests that there was generally high acceptance or openness toward the malaria vaccine. However, 22% of the respondents were not sure; this group represents an opportunity for targeted education and reassurance to improve malaria vaccine uptake. 
Most respondents (88.0%) find the question not applicable to them, most likely because they answered yes to the previous question on accepting the malaria vaccine, or they were not sure of their stand on the willingness to accept the malaria vaccine. Among those who said no or not sure, 12.0% said they would need more information from health authorities to influence their decision.
An overwhelming majority, 91.5%, were willing to have their children vaccinated against malaria. A small minority, 8.5%, were unwilling to give their children the malaria vaccine. This implies that there was strong acceptance of the malaria vaccine for children. This suggests good potential for high malaria vaccine coverage among children if the vaccine is available and accessible.
The following factors would encourage the uptake of malaria vaccine: lack of reliable prevention, with the majority (56.5%) indicating that lack of reliable prevention methods would encourage them to take the malaria vaccine. A smaller number (0.5%) mentioned public health recommendations as a motivating factor. However, a substantial portion (43%) did not specify a factor that might influence the uptake of malaria vaccine, which might indicate that there was possibly no specific motivator or multiple factors. This implies that the perception of existing malaria prevention methods were insufficient to motivate people to consider vaccination.
Public health endorsements by the health workers within the communities tend to have minimal influence, but could potentially be strengthened. Only 0.5% of respondents say the malaria vaccine is easily accessible in their area. 38% say it is not accessible. The majority, 61.5%, are not sure about accessibility. 












Table 4:	Description of the willingness to accept malaria vaccine
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Respondents				Frequency				Percentage [image: ]
Would you be willing to receive a malaria vaccine if available?
Yes						154					77.0
No						2					1.0
Not Sure					44					22.0
If no or not sure, what factors would influence your decision?
All (not applicable / no response)		176					88.0
More information from health authorities	24					12.0	
Would you be willing to have your children vaccinated against malaria?
Yes						183					91.5
No						17					8.5
What factors would encourage you to take the malaria vaccine?
All (no specific factor given)			86					43.0
Lack of Reliable Prevention Methods		113					56.5
Public Health Recommendations		1					0.5
Is the malaria vaccine easily accessible in your area?
Yes						1					0.5
No						76					38.0
Not Sure					123					61.5	
[image: ]
Source: Computed from field survey Data, 2025

Notably in Figure 3, shows 66.5% of respondents were willing to receive the malaria vaccine. However, 33.5% were not willing to take it. 
Figure 3:  The willingness to receive the malaria vaccine among respondents
Factors influencing the respondents’ willingness to give the malaria vaccine to their five year olds
Table 5 shows that the result of the logistic regression shows the factors influencing the respondents' willingness to accept malaria vaccines. In Table 5 below, the significant variables were the attitude of the respondents towards the malaria vaccine, the location of the respondents, and the respondents’ level of education (no education). Nagelkerke R² is showing that the model explains about 36.9% of the variance in the outcome. Cox & Snell R² indicates that the model explains about 26.6% of the variation in the willingness of the respondents to accept the malaria vaccine. A positive constant (0.686) implies that there is a tendency for the respondents to be willing to take the malaria vaccine. This was the log odds of the respondents being willing to take the malaria vaccine when no predictors were included. This Exp (B) was 1.985, which indicates the odds ratio. This implies that the odds of being willing to take the vaccine were 1.985 times the odds of being unwilling in the absence of other variables and is highly significant. The intercept is significantly different from zero, meaning that there is a statistically significant tendency toward being willing even without any predictor variables.
The effect of the factors influencing the respondents’ willingness to accept the malaria vaccine in the logistic regression model, positive attitude toward the malaria vaccine, level of education (no education), and respondents in the upland and riverine communities were significant predictors of willingness to accept the malaria vaccine. 
Attitude had the strongest effect (Exp (B) = 7.885), indicating those respondents with a positive attitude were nearly 8 times more likely to be willing to get vaccinated with the malaria vaccine. Variables like age, accessibility, and acceptability were not significant predictors in the model.
The Attitude score was significant; however, the positive attitude was significant. This indicates that respondents with a positive attitude were more likely to be willing to take the malaria vaccine.
The Location of the respondents was significant, this suggests that location, that is, the upland and riverine communities, has a strong influence on the respondents' willingness to accept the malaria vaccine.
The perception of the respondent on their willingness to accept malaria vaccines was significant at 10%.

Table 5: Logit regression on examining the key factors influencing the willingness to accept malaria vaccine among respondents. [image: ]
					B	S.E.		Wald	df  Sig.	   Exp(B)
[image: ]
Total Attitude							17.255	2   0.000	
Total attitude positive (1)		2.065	0.528		15.271	1   0.000   7.885
Total attitude positive (2)		1.772	0.486		13.278	1   0.000   5.881
Education Level						8.404	2   0.015	
Education Level (1)			1.602	0.576		7.733	1   0.005   4.963
Education Level (2)			0.441	0.472		0.873	1   0.350   1.554
Location (Upland/Riverine) 		2.132	0.454		22.009	1   0.000   8.433
Acceptability (specific category) (1)	0.123	0.989		0.016	1   0.901   1.131
Perception (1)				-0.636	0.380		2.806	1   0.094   0.529
Age of the mother			0.039	0.037		1.087	1   0.297   1.040
Accessibility
Malaria vaccine			 			0.040	2   0.980	
Malaria vaccine (1)			19.823	40192.969	0.000	1   1.000     406300514.231
Malaria vaccine (2)			0.084	0.418		0.040	1   0.842   1.087
Constant				-3.093	1.351		5.244	1   0.022   0.045	
Cox & Snell R²	0.266
Nagelkerke R²	0.369[image: ]
Source: Computed from field survey Data, 2025









Discussion
The description of knowledge is in line with the findings of Alagbe, Iliya, Rotimi, and Solomon (2025), it was indicated that there were high proportions of respondents who were not aware of malaria vaccines among the respondents in the survey. However, a study done in the Northern part of Nigeria indicated that some of the respondents were aware of the malaria vaccine. Though the proportion is less than average (Ajayi and Emeto, 2023). This is also in accordance with a study done in Lagos state where the respondents indicated their familiarity with immunization vaccines but were yet to be exposed to that of Malaria vaccines (Ojomo, Babalola, Lawal, and Udemba, 2024). Also, a study in Nigeria showed a comparison among Nigerians, where it was indicated that the Northerners were more knowledgeable when it comes to the acceptance of the malaria vaccines (Musa, Sulaiman, Tsiga-Ahmed, Bako, and Sulaiman, 2024). Likewise, the findings of Aremu, Singhal, Ajibola, Agyin-Frimpong, Safo, Ihekoronye, Nabirye, and Okoro (2022).
Hence, in Proceedings of the Eastern and Southern Africa National Malaria Programmes and Partners Annual Meeting, the WHO prescribed that the first dose is typically administered around 5 months of age, with subsequent doses following at intervals, including a fourth dose 6-18 months after the third dose (WHO, 2023).
These findings were in line with those of (Diawara, Grant, Dicko, Traore, Issiaka, Koita, Datoo, Sylla, Dicko, Sagara, Chandramohan, Hill, Greenwood, and Webster, 2025; Chutiyami, Saravanakumar, Bello, Salihu, Adeleye, Kolo, Dawa, Hamina, Bhandari, Sulaiman, and Sim, 2024), whereby due to the perceived acceptability of malaria, there was seasonal chemoprevention by the caregivers. Four (4) of the respondents know about malaria vaccination. Also, based on the findings of  the CDC, it was indicated that the malaria vaccine is expected to result in sufficient vaccine supply for children living in endemic areas, though this was based on a pilot survey.
According to the CDC, malaria vaccines reduce uncomplicated malaria by 40%, severe malaria by 30%, and all-cause mortality by 13%, and it is suggested that malaria vaccines should be delivered in conjunction with other control interventions (Centers for Disease Control and Prevention (CDC), 2024). Also, a finding from Ossai, Chinawa, Onukwuli, Uwaezuoke, Okafor, and Chinawa (2025). Indicated that the respondents had less than average, 32.1% had good knowledge of the malaria vaccine.
The confidence interval does not cross zero, confirming the strength of the result. Women in upland communities have significantly higher knowledge about malaria vaccines than those in riverine areas (p < 0.001). This difference is both statistically and practically significant, suggesting a strong location-based disparity in information exposure or education (Adum, Agyare, Owusu-Marfo, and Yaa Nyarko Agyeman, 2023).
Notably, Malaria vaccine perception division is fairly close, suggesting mixed opinions, especially for those respondents who were neutral about their perception of the malaria vaccine. These findings were in line with those of Emmanuel, Ishaq, Akunne, and Saidu (2024). This was contrary to the findings of Chukwuocha, Okorie, Iwuoha, Ibe, Dozie, and Nwoke (2018), where it was indicated that there is a high level of perception among the respondents.
The majority, 61.5%, are not sure about accessibility. This is also in line with the findings of Menaca, Tagbor, Adjei, Bart-Plange, Collymore, Ba-Nguz, and Bingham (2014). It was indicated that there are several factors influencing the willingness to accept the malaria vaccine.
However, this finding aligns with that of Mwingira, Matiya, and Chacky (2025), where it was indicated that the majority of the respondents were willing to accept malaria vaccination despite their low exposure.
The willingness to accept malaria vaccine suggests a generally positive acceptance of the malaria vaccine among the population sampled. This finding is similar to that of Mwingira, Matiya, and Chacky (2025) in Tanzania, where the survey indicated that the respondents had a high willingness to give their children the malaria vaccine. About the respondents (mothers or caregivers). This is contrary to the study of Immurana, Boachie, Klu, Dalaba, Manyeh, and Alhassan (2022), where the Pentecostal were less willing to allow their children to receive the malaria vaccine in Kenya. Also, Asmare (2022) indicated that the malaria vaccine will have a significant effect on malaria, and the respondents were willing to receive a malaria vaccine and vaccinate their child for malaria. Chinawa, Ossai, Onukwuli, Nduagubam, Uwaezuoke, Okafor, and Chinawa (2024). Findings also indicated that the respondents were willing to receive the malaria vaccine among mothers who were present in the children's out-patients’ and immunization clinic. Also, Chukwuocha, Okorie, Iwuoha, Ibe, Dozie, and Nwoke (2018).
This is also similar to the survey done by Bushi, Khatib, Jyothi, Kaur, Sharma, Iqbal, Kumar, Chauhan, Vishwakarma, Malik, Zahiruddin, Singh, Shabil, Mehta, Sah, Albayat, Sulaiman, Al Bshabshe, Al Kaabi, and Rabaan (2025), in a systematic review and meta-analysis on determinants of malaria vaccine acceptance and the respondents' willingness, age was also not significant.
This is contrary to this study, whereby malaria vaccine among respondents with secondary level and higher education was 2.5 times that of other respondents' level of education (Abdulkadir and Ajayi, 2015). Acceptability of malaria vaccine was not significant, which suggests that the respondents may not determine the willingness of the respondents to accept the malaria vaccine. Easy accessibility of the malaria vaccine was not significant. Also, the age of the mothers was not significant.
However, a survey carried out by Alagbe, Iliya, Rotimi, and Solomon (2025) indicated that non-educated, had positive perception. In terms of the level of Education, most of the participants attained secondary education (47.0%), followed by tertiary education (28.0%). Primary school education was the least reported at 25.0%. This findings are in line with those of (Andrew, 2025), where it was indicated that the majority of the respondents had attain some level of formal education. This influences an informed decision by the caregiver, whenever they are expected to make a decision concerning their children, the decision made will be according to the caregiver level of exposure and how their exposure in terms of level of education and its influence on the perceived thoughts on Vaccines. Married respondents with a positive perception were willing to give their children the vaccine. Mumtaz, Nadeem, Bilal, Ansar, Saleem, Khan, and Saqib (2023).  Also indicated several factors that may facilitate the acceptance of the malaria vaccine. However, findings from Nyalundja, Bugeme, Guillaume, Ntaboba, and Hatu’m, Tamuzi, and Katoto (2024) and Saaka, Mohammed, Pienaah, and Luginaah (2024) indicated that respondents within the age group of 18 and 64 were willing to accept the malaria vaccine. Then, the occupation of the respondents was significant. 
Also, the respondents were evenly distributed across ten communities Igbokoda, Abealala, Ayetoro, Kajola, Ipare town, Araromi Seaside, Aboto, Debo, AkoIra-Oba, and Ilefufun, with each contributing 10% of the total respondents.
Hence, it is recommended that the public education campaigns should be intensified which will bring about a focusing on the purpose, benefits, and limitations of malaria vaccines. The trained healthcare workers should effectively communicate vaccine information to the caregivers and address the concerns of the caregiver. Also, there should be a community engagement, alongside the religious leaders to foster trust within the health system and the community. Thereby, dispelling the myths concerning the new innovations or discoveries concerning vaccines or general health care services. Which can also be achieved by integrating malaria vaccine awareness into antenatal and postnatal care programs. Finally, continuous research should be conducted to monitor changing perception of the caregivers and identifying the context of the specific barriers



7. Conclusion

Caregivers’ knowledge and perception of the malaria vaccine significantly influence its acceptance and successful implementation. While awareness is generally increasing, misconceptions and vaccine hesitancy persist. Strengthening community health education, improving communication strategies, and ensuring consistent engagement between caregivers and health professionals are essential for improving malaria vaccine uptake.
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The willingness to receive the malaria vaccine among respondents	Frequency	
Not willing	willing 	Total	67	133	200	The willingness to receive the malaria vaccine among respondents	Percentage	
Not willing	willing 	Total	33.5	66.5	100	


The Descriptive knowledge score of the respondents 	Frequency	
Incorrect	correct	Total	106	94	200	The Descriptive knowledge score of the respondents 	Percentage	
Incorrect	correct	Total	53	47	100	



The distribution of malaria vaccine perception 	Frequency	
Low (less than 3)	High (greater than 3.4)	Total	109	91	200	The distribution of malaria vaccine perception 	Percentage	
Low (less than 3)	High (greater than 3.4)	Total	54.5	45.5	100	
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