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Abstract
[bookmark: _Toc197885178][bookmark: _Toc197767173][bookmark: _Toc197374324][bookmark: _Toc198621979][bookmark: _Toc198635447][bookmark: _Toc185492493][bookmark: _Toc185491458][bookmark: _Toc185190121][bookmark: _Toc185190122][bookmark: _Toc185492494][bookmark: _Toc185491459]Background: Malaria remains a serious public health concern in Africa, contributing to a high burden of mortality and morbidity, especially in pregnant women and children under five. The introduction of a malaria vaccine has been a significant advancement in malaria control.  the aims of this study were provide insights on the status of willingness of mothers in Nekemte to accept a malaria vaccine when it is introduced.
[bookmark: _Toc198635448][bookmark: _Toc197767174][bookmark: _Toc197885179][bookmark: _Toc198621980]Objective: - The aim of study is to assess the willingness of mother to accept malaria and associated factors  vaccine in Nekemte, Ethiopia.
[bookmark: _Toc181910636][bookmark: _Toc198635449][bookmark: _Toc197767175][bookmark: _Toc185492495][bookmark: _Toc185190123][bookmark: _Toc197885180]Method: - Institution –based cross-sectional study design  was conducted among mothers attending public health facilities for child  immunization services in Nekemte town during study period. A structured interviewer-administered questionnaire was designed  for data collection, and binary logistic regression analysis was used. The final result of the association was determined 
based on an adjusted odds ratio (AOR) at a 95% confidence interval (CI) level, and p<0.05 indicated statistical significance.
[bookmark: _Toc197767176][bookmark: _Toc197885181][bookmark: _Toc198621982][bookmark: _Toc198635450]Result:  The data were collected from a total of 334 participants which has yielded a response rate of 100%. Overall, 298 (89.2%) of the respondents indicated willing to vaccinate their children. Mothers’ age [AOR=4.3; 95% CI: 1.447, 12.82], residence [AOR=0.48; 95% CI: 0.011, 0.213], knowledge on prevent-ability of malaria [AOR=4.885; 95% CI: 1.45, 16.42], distance from vaccination site [AOR=4.56; 95% CI: 9.84, 20.79], and waiting time at vaccination site [AOR=4.56; 95% CI: 9.84, 20.79] were found to be significantly associated with willingness to accept a malaria vaccine for their children.
[bookmark: _Toc197767177][bookmark: _Toc197885182][bookmark: _Toc198621983][bookmark: _Toc198635451]Conclusion and Recommendation: The willingness mothers to accept malaria vaccine for their  children was 89.2%. Age grouped 29 39, Good knowledge status on malaria, Proximity to vaccination facility, less waiting time were positively associated with willingness to accept malaria vaccine while, rural residents were less likely to accept malaria vaccine compared to urban residents. More emphasis should be given to increasing the awareness of the rural residents on the beneficial impact of malaria vaccine upon enrollment. 
[bookmark: _Toc197885183][bookmark: _Toc181910637][bookmark: _Toc197767178][bookmark: _Toc197374327][bookmark: _Toc185492496][bookmark: _Toc185190124]
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[bookmark: _Toc198635453]1 INTRODUCTION
[bookmark: _Toc181910650][bookmark: _Toc198635454][bookmark: _Toc185190138]1.1 Background
Malaria is a vector-borne disease that is transmitted through the bites of Anopheles mosquitoes. Although several Plasmodium species can infect humans with malaria, Plasmodium falciparum or Plasmodium vivax are responsible for the majority of cases. Enormous efforts have been made to introduce the new malaria vaccine, which is expected to lower malaria-related mortality and morbidity(1). Ethiopia, is experiencing seasonal malaria transmission. Despite existing control measures like insecticide-treated bed nets (ITNs) and indoor residual spraying (IRS), malaria remains endemic, affecting the most vulnerable populations(2). 

[bookmark: _Hlk198478479]The introduction of a malaria vaccine has been a significant advancement in malaria control. clinical trials have been completed for two malaria vaccine. RTS,S/AS01 and R21/Matrix-M are vaccines against malaria. It has been demonstrated that the R21 and RTS,S vaccines are both safe and effective in preventing childhood malaria, and they are anticipated to have a significant impact on public health(3). According to WHO Since RTS, S, and R21 have not been compared in head-to-head trials, supply and cost will determine which vaccine is chosen. Large-scale clinical trials have evaluated the safety and effectiveness of both vaccines, and since 2019, RTS,S has been used and tracked in Ghana, Kenya, and Malawi as part of the pilot Malaria Vaccine Implementation Programme (MVIP)(4). 
Understanding communities’ willingness to accept a malaria vaccine and the main factors influencing their willingness will help in the development and implementation of effective means of promoting malaria vaccine uptake and facilitating the recent malaria elimination programme  in the country(4).
The first malaria vaccine should be widely used in sub-Saharan Africa, according to a recent WHO recommendation. On January 22, 2024, Cameroon became the first nation to implement a routine vaccination program. Nearly 10,000 children in Burkina Faso and Cameroon had received the RTS, S vaccine as of February 9, 2024. The RTS, S, and R21 malaria vaccines are currently being distributed(1). 
 Ten African nations Benin, Burkina Faso, Cameroon, Cote Ivor, Ghana, Kenya, Liberia, Malawi, Sierra Leone, and South Sudan—offer the malaria vaccine as of July 18, 2024, as part of their national malaria control plans and as part of their childhood vaccination programs. This year, it is anticipated that 15 countries will introduce RTS, S, and R21 malaria vaccines. This recommendation is crucial as vaccines offer another line of defense in the fight against malaria. However, there are still concerns about vaccine acceptance, which could impact uptake and coverage when the vaccine is introduced into national immunization programs(5).

 In response to high demand for the first-ever malaria vaccine, 12 countries in Africa will be allocated a total of 18 million dose of RTS,S/AS01 for the 2023-2025 period. Allocation were also made for new introductions in  Benin, Burcina faso, Burundi, Cameroon, Democratic republic of Congo, Liberia, Nigeria, Sierraleon, and Uganda(6).  Studies in African countries where malaria vaccine trials have been conducted, such as Ghana, Malawi, and Kenya, indicate that community acceptance of the vaccine is influenced by a variety of factors, including educational status, cultural beliefs, trust in health services, and knowledge of malaria prevention(5,6). 

 In Ethiopia, malaria is prevalent in society and has been a leading cause of disease and fatalities.
Ethiopia has therefore been working very hard to eradicate malaria by 2030. The malaria vaccine is used to prevent Plasmodium falciparum malaria in children who live in areas with moderate-to-high malaria transmission in the framework of comprehensive malaria control. Ethiopia has yet to introduce a malaria vaccine into its immunization program, and as such, the readiness of the population to accept it remains unclear. In Ethiopia, little is known about these dynamics. Understanding the perspectives of mothers in particular is essential, as they play a key role in child health decision-making, particularly in immunization uptake (7).

[bookmark: _Toc181910651][bookmark: _Toc185190139]




[bookmark: _Toc198635455]1.2. Statement of the Problem
[bookmark: _Toc197885187][bookmark: _Toc197374345][bookmark: _Toc187328308][bookmark: _Toc197767182][bookmark: _Toc198621988][bookmark: _Toc198635456]According to the World Health Organization, an estimated 249 million malaria cases and 608,000 deaths were reported globally in 2022, Moreover, more than 80% of these malaria deaths occurred among children under 5years of age, with over 95% of these cases occurring in Africa. In sub-Saharan Africa, malaria remains a serious public health concern, contributing to a high burden of morbidity and mortality, particularly in children under five and pregnant women.(5). Understanding communities’ willingness to receive  a malaria vaccine and the main factors influencing their willingness will help in the development and implementation of effective means of promoting malaria vaccine uptake and facilitating the recent malaria elimination programme in the country(6).

[bookmark: _Toc181910652]Based on2005 Ethiopian Demographic Health Survey, malaria was the primary cause of health problems, accounting for 17% of outpatient visits, 15% of hospital admissions and 29% of in-patient deaths (8). The Ethiopian Malaria Indicator Survey estimates, the prevalence of malaria to be 1.3%. It is also well evidenced that Ethiopia, one of the sub-Saharan countries in Africa, shares 6% of the burden (9) Malaria continues to pose a significant threat to public health in Ethiopia, particularly in areas like Nekemte, where seasonal transmission is prevalent, and outbreaks have been reported in adjacent districts surrounding the city in every direction. Children under five remain the most vulnerable group affected by malaria. Although existing interventions such as bed nets and indoor residual spraying have made some progress, malaria remains a substantial health burden(5,7).  

The introduction of a malaria vaccine offers a promising new intervention that could significantly reduce malaria-related illness and deaths among children. However, the success of any vaccination program is contingent on community acceptance and willingness to vaccinate(8). Several factors could influence the acceptance of a malaria vaccine in Ethiopia, including concerns about vaccine safety, cultural beliefs, misinformation, and trust in the healthcare system(6).

The Study conducted in Southwest Ethiopia, Woliata Sodo town showed The willingness to accept a malaria vaccine for children among caregivers of children under the age of five was low in the study area and also factors that influence the acceptance of malaria vaccine such as; Attitude towards a vaccine, Awareness  of malaria risk and Understanding of vaccine benefits and safety   was not studied(5). Thus, health education and communication are crucial for alleviating poor knowledge about malaria vaccines. These concerns are especially pertinent in regions like Nekemte, where healthcare services have been disrupted by conflict, further complicating efforts to introduce new health interventions (2).

[bookmark: _Toc185190140]To date, there is limited data on the willingness of Ethiopian communities to accept a malaria vaccine. Without understanding community perspectives, the roll-out of a malaria vaccine in Ethiopia could face challenges that may limit its effectiveness. 
This study were explore the willingness of mothers attending public health immunization services in Nekemte to accept a malaria vaccine when it is introduced. Given that this region has been affected by conflict and outbreaks of malaria, it is crucial to understand how these factors may influence vaccine acceptance in this context. The findings were instrumental in guiding policymakers and health planners as they prepare for the potential introduction of a malaria vaccine in Ethiopia.








[bookmark: _Toc198635457][bookmark: _Hlk198477429][bookmark: _Toc197767184][bookmark: _Toc197885189][bookmark: _Toc197374347][bookmark: _Toc187328310]1.3. Significance of Study
[bookmark: _Toc198635458][bookmark: _Toc198621990]This study is important as it was providing insights on the status of the mother’s willingness to accept a malaria vaccine when it is introduced in Nekemte, and understanding the factors that influence a mother’s willingness to accept vaccine can help developing and implementing effective way to promoting vaccine uptake.  The findings will crucial for policymakers and health -care planners as they prepare for the roll-out of a malaria vaccine in Ethiopia.  Findings from these studies can motivate stakeholders and community to prepare early for the adoption of a malaria vaccine. 
Studies can help health sectors to identify areas where health education and communication are needed about malaria vaccines. By understanding the key factors that influence vaccine acceptance, this research will address concerns and promote vaccine education and enhance community trust in the vaccine. 
Additionally, the results will support Ethiopia’s malaria elimination efforts by ensuring successful introduction of the malaria vaccine to the target population. For the sector of academic and research a, this study will contribute to the growing body of literature on vaccine acceptance, particularly in the context of malaria, which may put a baseline information for future research and policy discussions. For the source population, understanding the factors influencing vaccine acceptance will empower mothers with knowledge, ultimately leading to improved health outcomes for their children and the community at large. 

[bookmark: _Toc181910653][bookmark: _Toc185190141]





[bookmark: _Toc198635459]2 LITERATURE REVIEW

Vaccine acceptance is a critical determinant of the success of immunization programs, particularly in combating diseases like malaria, which remain a major global health concern(9). Willingness to accept a malaria vaccine is influenced by various factors, including awareness, perceptions of vaccine safety and effectiveness, healthcare accessibility, and sociocultural beliefs (8).Understanding these factors is essential to promote community acceptance and ensure widespread vaccine uptake. This is especially important in malaria-endemic countries like Ethiopia, where the burden of malaria disproportionately affects vulnerable populations. Exploring the willingness of mothers to accept a malaria vaccine and identifying the associated factors will provide valuable insights to guide policymakers and healthcare planners in facilitating successful vaccine implementation(7).
[bookmark: _Toc198621993][bookmark: _Toc198635461][bookmark: _Toc185190142][bookmark: _Toc181910654]2.1. Willingness to accept malaria vaccine 
[bookmark: _Toc198635462][bookmark: _Toc198621994]the success of malaria vaccination programs depends not only on the vaccine's efficacy but also on its acceptance, awareness, and WTP among target populations. Vaccine acceptance and hesitancy are critical factors influencing acceptance   Vaccine acceptance is driven by determinants such as perceived disease risk, vaccine benefits, trust in healthcare providers, and sociocultural beliefs (10). In contrast, vaccine hesitancy defined by the WHO as a “delay in acceptance or refusal of vaccines despite the availability of vaccination services”—remains a significant barrier to achieving high vaccination coverage(11).

Willingness to accept   vaccine will support the creation and application of efficient strategies to encourage the use of malaria vaccines and support the nation's recent malaria eradication initiative. (9) While different studies have assessed malaria vaccine awareness and acceptance in parts of Africa including Ghana, Malawi, Kenya and Nigeria, findings reveal varied levels of awareness and willingness to accept the vaccine, influenced by factors such as education, socioeconomic status and concerns about vaccine safety(10). About half of the world's population was at risk of catching malaria in 2019. The WHO African Region shoulders the heaviest malarial burden globally, comprising 95% of fatalities and 94% of cases in 2022(11). Nearly half a million African children die from malaria every year, making children under five especially vulnerable(10). Sub-Saharan Africa took the burden of the disease, with over 90% of cases and fatalities occurring there each year (9). 

Recent advances in control efforts have introduced many advances, including highly effective therapies, such as the artemisin in combination therapy, and rapid diagnostic tests. Malaria incidence has decreased as a result of increased use of insecticide-treated bed nets, different vector control strategies, and preventive intermittent chemotherapy courses given to susceptible people. But lately, this decline has slowed, and the incidence might be rising once more(12).The malaria vaccine is used to prevent Plasmodium falciparum malaria in children residing in areas with moderate-to-high malaria transmission in the framework of comprehensive malaria contro(13). 

To prevent and control the disease, the World Health Organization suggests indoor residual spraying (IRS), insecticide-treated nets, larval control, preventative chemotherapy, and early diagnosis and treatment. The effectiveness of malaria prevention and control in the nation is influenced by a number of factors, including rising parasite resistance to antimalarial medications, low income, poor IRS compliance, unfair health care distribution, inadequate health service infrastructure, and high population movement(11,13). The United Nations Development Programme, World Bank, and WHO-Tropical Diseases Research program, in cooperation with professionals from the pharmaceutical industry, have investigated alternative, cutting-edge methods of controlling malaria, including the use of vaccinations, in response to the shortcomings of the current methods. The world has made significant progress in combating malaria, but creating a vaccine that works has proven to be a formidable obstacle for medical science(14).

 The long-awaited childhood vaccine is a gift to the world and a scientific and pediatric health breakthrough. We are one step closer to a world free of malaria thanks to this groundbreaking vaccine for a parasite. Tens of thousands of young lives could be saved annually and African lives could be permanently changed by using this vaccine in conjunction with currently available preventative measures(7,8). 
In Ghana, Kenya, and Malawi, a malaria vaccine is being tested as an additional preventative measure. The first approved protein-based recombinant malaria vaccine in the world that guards against P. falciparum is called RTS, S/AS01 (RTS, S) (MosquirixTM).(12) The WHO advises using the RTS,S/AS01 malaria vaccine to prevent P. falciparum malaria in children residing in areas with moderate-to-high transmission rates as part of comprehensive malaria control. To lessen the incidence and burden of malaria, children should begin receiving the RTS,S/AS01 vaccine at the age of five months on a four-dose schedule(11). Four doses of the RTS,S/AS01 vaccine are administered to children older than five months at six, seven, nine, and eighteen months following the third dose, in addition to other preventive and control packages, significantly lowers the morbidity and mortality of malaria has become less common as a result of prevention and treatment efforts, but a vaccine is still necessary to eradicate the disease worldwide because it stops the protozoan from invading(15). 

 A novel vaccine against malaria, known as the"R21/Matrix-M malaria vaccine", has proven to be highly effective and safe. With an efficacy rate of 70–80%, the new vaccine has been found to be more effective than its predecessor after a large phase III trial.(16) The R21/Matrix-M malaria vaccine was approved by the Ghana Food and Drugs Authority in 2023, making Ghana the first nation to do so(17). The two vaccines have been prequalified by WHO and the availability of two recommended malaria vaccines will resolve supply constraints.

 Demand for malaria vaccines on the part of Governments in malaria- endemic countries is high(3). Since Gavi, the Vaccine Alliance, launched a funding period in the middle of 2022, Support for the introduction of a malaria vaccine has been authorized for 23 countries.21 January 2024 saw Cameroon emerge as the first non-MVIP country to start malaria vaccine implementation, followed by Burkina Faso in February 2024, Benin, Liberia and Sierraleone in April 2024, and most recently, Cotedivoire and South Sudan in July 2024. Many more countries plan to launch the vaccine against malaria in 2024. (18)WHO, in collaboration with partners, is organizing a series of peer-learning workshops in 2024 to support countries in their planning for malaria vaccine introduction(3).

 In Ethiopia, malaria is irregular and   mainly seasonal in the periphery of the highlands and of comparatively longer transmission time in valleys, river basins, and lowland regions.. Approximately 69.0% of the Most people reside in Ethiopian regions where malaria is endemic, which are primarily found below 2,000 meters in elevation(2). The nation intends to eradicate malaria by 2030, taking into account the progress made thus far and the momentum being generated globally in the fight against the disease(6). As a result, implementation manuals and a national malaria elimination road-map were created, and sub-national level elimination launched in March 2017. However, malaria cases have been increasing after 2019 due to many reasons like conflict, climatic factors, and biomedical factors(12).

The national incidence of malaria per 1,000 vulnerable people in 2022/23 was 47.2, which is an increase by 62.7% from 2021/22.  Based on the DHIS2 report, the proportion of P. falciparum reported were 73.2%, 71.4%, and 71.3% for 2020, 2021, and 2022 respectively.  This percentage differs from region to region(19). In 2022, the greatest Falciparum percentage was reported from Benishangul Gumuz region, which is Gambella, came in second with 91%  with 89% proportion and the smallest percentage was reported from Addis Ababa (35%). The following figure shows the epidemiological stratification of malaria in Ethiopia. High malaria transmission occurs in the western lowlands and river basins in Afar and Somali regions, Ethiopia has been working very hard to eradicate malaria by 2030.(18,19).
2.2. Factors Associated with Willingness to Accept Malaria Vaccine
[bookmark: _Toc198635463]1. Socio-Demographic Factors 
Several socio-demographic characteristics influence mothers' willingness to accept malaria vaccines. Age of the mother is one such factor, as younger mothers often have greater exposure to vaccine-related information through modern communication platforms. In contrast, older mothers may rely on traditional practices or exhibit greater skepticism. According to studies conducted in Nigeria and Kenya, younger mothers tend to trust and accept new vaccines more readily compared to older mothers.(20,21) Education level is another critical determinant, with findings from studies in Ethiopia  indicating that mothers with secondary  or tertiary  Education were more likely to understand and accept vaccines due to better access to health information (20).
Socioeconomic status also plays a significant role, as families with higher income levels are better positioned to access healthcare services and understand the benefits of vaccination. Conversely, poverty can hinder vaccine uptake due to logistical barriers such as transportation costs and prioritization of immediate financial needs(21). Marital status has been shown to influence decision-making regarding child health, with married mothers often benefiting from spousal or familial support in health-related decisions. However, in patriarchal settings, where decision-making is dominated by male heads of households, vaccine acceptance may depend on their approval(22). Finally, Research conducted in sub-Saharan Africa has revealed that the number of children a mother has can also influence vaccination decisions. Mothers with fewer children are more likely to accept vaccines, while those with larger families may prioritize other demands, citing financial or time constraints(21,22).
Study conducted in Democratic Republic of Congo indicated that the role of occupation is also significant, with non-students and non-healthcare workers showing greater vaccine receptiveness, potentially reflecting varying health literacy levels. Importantly, the study indicates that individuals with a medium education level are more inclined to vaccinate children under five than those with lower education levels, suggesting that targeted educational interventions could significantly improve vaccine awareness and acceptance (21). Furthermore, residing in semi-rural areas surprisingly correlates with higher vaccine acceptance, challenging common notions about rural vaccine hesitancy and highlighting the importance of tailored public health campaigns that address these complex factors to boost vaccine uptake among young children. 
[bookmark: _Toc198635464]2. Health-Related Factors
Health experiences and perceptions directly influence mothers' vaccination decisions. Previous experiences with vaccination, particularly positive experiences with routine immunizations, have been shown to increase mothers’ readiness to accept the malaria vaccination. On the other hand, adverse events or side effects from past vaccinations may result in hesitancy and reduced trust. In Ethiopia, studies have shown that mothers with children who had successful immunization histories were more likely to embrace new vaccines(14).
Knowledge about malaria and its prevention also plays a vital role. In malaria-endemic regions, mothers who are well-informed about The severity of the disease and the protective role of vaccines are more likely to accept immunization. Studies in Nigeria and Tanzania revealed that awareness campaigns emphasizing malaria's burden significantly influenced vaccine uptake.(23,24) Perceived susceptibility to malaria further drives decisions, as mothers in high-burden regions often view their children as vulnerable and prioritize vaccination to mitigate risks. In areas with lower perceived risk, complacency may set in, reducing the likelihood of vaccine acceptance(24).
The efficiency and accessibility of healthcare systems are crucial determinants of vaccine acceptance. Physical accessibility to healthcare facilities significantly affects vaccine uptake, particularly in rural and remote areas where mothers face long travel distances and transportation challenges. According to a study conducted in Uganda, logistical barriers can reduce vaccination coverage, especially for mothers with limited resources (25). The availability of malaria vaccines at health facilities is equally important. Inconsistent supply of vaccines or stock outs, as observed in some health systems in West Africa, can lead to mistrust and missed opportunities for vaccination(24,25).
Quality of healthcare services also influences willingness to accept malaria vaccines. Mothers  who experience long waiting times, poor communication, or inadequate services at health facilities may be less inclined to return for follow-up visits or vaccination. Trust in healthcare providers has emerged as one of the strongest predictors of vaccine acceptance. A study in Kenya demonstrated that mothers who received clear, evidence-based information from trusted healthcare providers exhibited greater confidence in vaccines. Strengthening healthcare systems and improving patient-provider communication are therefore critical in ensuring high acceptance rates for the malaria vaccine(25).
Health literacy, which encompasses knowledge and understanding of vaccines and malaria risks, is a crucial factor. Mothers who clearly understand the long-term benefits of vaccination are more willing to accept vaccines for their babies. In studies conducted across several African countries, campaigns highlighting vaccines as cost-effective and preventive tools against severe illness have successfully increased acceptance.(26) Similarly, awareness of malaria risks significantly influences decisions. In malaria-endemic regions, mothers who are aware of the disease's consequences, including mortality, exhibit higher vaccine acceptance rates. Conversely, in regions where malaria is perceived as a manageable condition, mothers may show lower interest in vaccination programs Strengthening health literacy through education and awareness campaigns is therefore essential to improve vaccine uptake(25,26).
[bookmark: _Toc198635465]3. Malaria Vaccination administration

In areas with highly seasonal malaria transmission (where malaria transmission is largely limited to 4 or 5 months per year), the R21 vaccine was shown to reduce symptomatic cases of malaria by 75% during the 12 months following a 3-dose series. A fourth dose given a year after the third maintained efficacy. This high efficacy is similar to the efficacy demonstrated when RTS,S is given seasonally (26,27). The vaccine showed good efficacy (66%) during the 12 months following the first 3 doses. A fourth dose a year after the third maintained efficacy.  Ministries of health in Malawi, Kenya and Ghana   are delivering the malaria vaccine through their national immunization programmes. The administration of the four doses of RTS,S/AS01 injection are integrated within the EPI schedules. Based on the WHO recommendations, the respective EPI Programmes identified the best target age for children to receive each dose of RTS,S/AS01, given the existing routine immunization schedule. Ghana and Kenya provide the four doses at 6, 7, 9, and 24 months of age. Malawi opted for a different schedule with the four doses given at 5, 6, 7, and 22 months of age, in an effort to administer the primary vaccination series- and additional protection against malaria- as early as possible(27).  

However, in areas where vaccines are viewed with suspicion, hesitancy can spread widely The influence of family and peers is another factor.(28) Spouses, grandparents, and community leaders often play a pivotal role in shaping mothers’ attitudes toward vaccination. According to a study in Tanzania, mothers who received positive reinforcement from family members or peers were more likely to vaccinate their children. Addressing cultural barriers through tailored, culturally sensitive interventions can help improve vaccine acceptance and address hesitancy effectively(29).
[bookmark: _Toc198635466]4. Knowledge and practice regarding malaria
Malaria is a disease that disproportionately affects the socioeconomically disadvantaged, with infants and young children suffering the greatest mortality. Socioeconomic inequalities in the malaria burden call for a response that improves equitable access to health services and addresses the disparities related to poverty and other forms of social disadvantage. Anopheles Stephens is a mosquito species that is capable of transmitting both P. falciparum and P. vivax malaria parasites. The vector was originally native to South Asia and parts of the Arabian Peninsula but has been expanding its range over the last decade, with detections reported, to date, in 8 African countries: Djibouti (2012), Ethiopia and Sudan (2016), Somalia (2019), Nigeria (2020) and Eritrea, Ghana and Kenya (2022).  (30)  
[bookmark: _Toc198635467][bookmark: _Toc198621999]National malaria control programmes are ensuring that existing WHO-recommended prevention tools, such as long-lasting insecticidal nets (LLINs) and artemisinin-based combination therapies (ACTs), continue to be deployed on a wide scale. There is a compilation of key milestones in the development of the Malaria Vaccine Implementation Programme that include country-specific stakeholder engagement and preparations for vaccine introduction [24].
[bookmark: _Toc198635468]5. Perceived attitude towards malaria 

people suffering from malaria can receive quality health care, close to where they live and work; • communities are fully engaged in the malaria response as care seekers, care providers and in addressing the local factors that increase malaria risk and transmission; • there is an appropriate focus and action on underlying determinants of malaria such as education, environment, poverty and gender; • all malaria control interventions are included in universal health coverage (UHC) packages that benefit from financial protection through health insurance or other health financing schemes(26).
[bookmark: _Toc198635469]


6. Experience and Attitude towards immunization program

Immunization is a cost-effective public health importance, during 2021 about 81%of infantes worldwide (105 million) infante receive 3 dos of DPT3 vaccine protecting them against infectious disease that can cause serious illness, death and disability.in Ethiopia vaccine preventable disease are contributing substantially to under 5 mortality.in resent year the EPI coverage is showing encouraging progress after many year of stagnation. the EPI is their for a golden opportunity to increase the immunization coverage for the traditional, under utilized and new rutin EPI vaccine (28,30 ).         
Mothers’ attitudes toward immunization are shaped by perceptions of safety, efficacy, and confidence in vaccination programs. Perceived vaccine safety remains a major concern, especially when introducing new vaccines. Studies in Kenya and Uganda found that fears of adverse effects, combined with a lack of information about vaccine safety, contributed to hesitancy among mothers Addressing these fears through transparent communication and evidence-based messaging is crucial(30).
[bookmark: _Toc185190144]Confidence in vaccination programs also determines acceptance. Programs that demonstrate consistency, reliability, and effectiveness are more likely to gain public trust. In countries like Ghana and Zambia, vaccination campaigns that involved trusted community leaders and healthcare workers successfully improved vaccine acceptance.(31) Transparent implementation and clear communication about vaccine safety and efficacy are therefore critical for fostering confidence in malaria vaccination programs(32).


2.3. Conceptual Frame Work


Socio-Demographic Factors
· Age of the mother
· Gender of the Child 
· Age of the child
· Education level
· Marital status
· Number of children alive
· Religion 
· Ethnicity 
· Occupation
· Income
· Residence area  
Malaria Vaccination administration
· Frequency/dose 
· Route of administration 
· Peer and family pressure
· 




Knowledge and practice regarding malaria    
· Information on malaria
· Cause of Malaria 
· Risk of malaria 
· Is malaria preventable
· Methods of malaria prevention 
· ITN availability in HH
· Utilization of ITN



Willingness to Accept Malaria Vaccine








Knowledge on the status of immunization 
(Health-Related Factors)
· Informed about immunization 
· Source of Information on Immunization 
· Awareness of vaccination schedules
· Knowledge of vaccine Benefit
· Awareness of malaria risks

Perceived attitude towards malaria 
· Perceived severity of malaria
· Attitude towards benefit of ITN Utilization
·  Perceived susceptibility to malaria






[bookmark: _Hlk197901796]Experience and Attitude towards immunization program 
· Time to reach vaccination site 
· Previous vaccination history 
· Waiting time at vaccination site
· Confidence in vaccination programs
· Attitude towards previous vaccinators 
· Perceived rate of vaccine importance
· Recommendation of vaccine to other  
 











[bookmark: _Toc197885023]Figure 1 Conceptual frame work for variables related to acceptance of the malaria vaccine - from different Literature review (19,32–34)




[bookmark: _Toc198635470][bookmark: _Toc181910657][bookmark: _Toc185190145]
CHAPTER 3 OBJECTIVES
[bookmark: _Toc198635471][bookmark: _Toc181910658][bookmark: _Toc185190146]3.1. General Objective 
The general objective is to assess the willingness of mother to accept a malaria vaccine at public Health facilities in Nekemte. Ethiopia 2025.  
[bookmark: _Toc198635472][bookmark: _Toc181910659][bookmark: _Toc185190147]3.2. Specific objectives
1.  To determine the willingness of mother to accept malaria vaccine for their children at public health facilities in Nekemte town East Wollega, Oromia, Ethiopia, 2025.
2. To identify factors associated with willingness or hesitancy to accept the malaria vaccine among mothers at public health facilities in Nekemte town, East Wollega, Oromia, Ethiopia, 2025.

















[bookmark: _Toc181910660][bookmark: _Toc185190148][bookmark: _Toc198635473] METHODS AND MATERIALS
[bookmark: _Toc181910661][bookmark: _Toc198635474][bookmark: _Toc185190149] 4.1. Study Area and Period
[bookmark: _Toc34042594][bookmark: _Toc181910668]Nekemte town is the East Wollega Zone's capital city which is 331 km from the city of Addis Ababa to western Ethiopia. It is situated between 1960 and 2170 feet above sea level. and its annual rain fall ranging from 1500mm-2200mm which reaches the months of April through the start of December. The town's entire surface area is 32km2. Attitudinal, the town is mid-highland with yearly environmental temperature which ranges from 14-26C0.  The town population is 157923.  According to the town health office, there are two public Hospitals, two health centers, fifty-one clinics, eight pharmacies, three drug whole sales, twenty-eight drug shops and four rural drug vendor providing health services to the population of Nekemte town and nearby areas. This study was conducted in Wallaga university teaching hospital, Nekemte Specialized hospital and Nekemte health center, from january10 to march 10, 2025
[bookmark: _Toc185190150][bookmark: _Toc198635475]4.2. Study design 
A facility based cross-sectional study design was conducted among parents attending Facilities for public health for immunization services in Nekemte, Ethiopia. 
[bookmark: _Toc185190151][bookmark: _Toc181910663][bookmark: _Toc198635476]4.3. Source population
All mothers attending vaccination services at selected public health facilities to vaccinate their children during the study period  in Nekemte town.
[bookmark: _Toc185190152][bookmark: _Toc181910664][bookmark: _Toc198635477]4.4. Study  Population  
[bookmark: _Hlk198601759]Randomly selected mothers who were  attending selected public health facilities to vaccinate their children  in three health facilities in Nekemte City. 
[bookmark: _Toc198635478][bookmark: _Toc181910665][bookmark: _Toc185190154]4.5. Inclusion criteria: All mothers those  participate on study attending selected public health facilities to vaccinate their children   in three government health facilities in Nekemte town.
[bookmark: _Toc185190155][bookmark: _Toc181910666][bookmark: _Toc198635479]4.6. Exclusion Criteria: Mothers who were unable to respond were  excluded during the data collection time. 
[bookmark: _Toc185190156][bookmark: _Toc198635480][bookmark: _Toc181910667]4.7. Sample Size Determination
The single population proportion formula was used to calculate the sample size for this specific study, assuming a 95% confidence level, a 5% margin of error, and 32% proportion (P) of accept malaria vaccine among parents attending immunization services rate from the previous study information, use the following formula to get estimated p=0.3[5].           
             n= (1.96)2 0.32(1-0.32) =303 women  
                                                                                (0.05)2
n=number of minimum sample required
p= proportion accept malaria vaccine among mothers attending immunization services (50%).
d=5% (degree of precision) = 0.05 with 10% non-respondent rate 
There were 334 samples in total.
For second objective; - factors associated with willingness to accept the malaria vaccine among mothers at public health facilities, from previous studies, by using double proportion ratio, sample size was calculated using stat calc. menu of Epi info version 7 by considering 95% CI,80% power.

[bookmark: _Toc197884917]Table 1: Sample size calculation for factors associated with willingness to accept the malaria vaccine among mothers at  public health facilities in Nekemte town  East wollega, Oromia, Ethiopia, 2024.

	Variables
	Power
	AOR
	Sample size
	10%
	Total sample size
	Ref.

	Marital status
	80%
	1.243
	112
	11
	123
	5

	Knowledge
	80%
	3.120
	96
	9
	106
	5

	Previous experience about childhood vaccination
	80%
	
2.673
	
124
	
12
	
136
	5



Among the calculated sample size options, the Largest Sample calculated using the P=.32 proportion of malaria vaccine acceptance which is 334 was selected as the final sample size for the study to obtain a study sample size that is adequate. Given that the sample size calculated by using the single population proportion is greater than the second goal (associated factors).
[bookmark: _Toc198635481][bookmark: _Toc185190157]4.8. Sampling   procedures

The average monthly flow of mothers attending immunization programs at each of the three health facilities were calculated based on the 2016 E.C. annual performance report of EPI of each facility. Accordingly, the average monthly flow of mothers at Wollega University Comprehensive Specialized was 118, and 198 for Nekemte Specialized Hospital, 426 for Nekemte Health Center. Then the total amount of mothers expected to attend the facilities within the two months of data collection period was calculated to be 1484 mothers in the three facilities. Finally, the amount of sample size to be selected from the three health facilities were proportionally allocated based on the two month’s with the K value 4, figure as indicated below in the diagram.          

                     334 mothers 
191 Mothers  

89 Mothers  

53 Mothers  
NHC
852
NSH
396
WUCSH
236

Total number of mothers attending EPI program at the three public health facilities in Nekemte within two months
1484
Systematic random sampling   k=4

                                               






















[bookmark: _Toc197885024]Figure 2: schematic presentation of sampling technique for the study.
                                                                                        
[bookmark: _Toc185190158][bookmark: _Toc181910669][bookmark: _Toc198635482]4.9. Data Collection instrument and process
[bookmark: _Toc198622015][bookmark: _Toc198635483][bookmark: _Toc197885211][bookmark: _Toc181910673][bookmark: _Toc185190159]The data was gathered using a pre-tested structured questionnaire. Initially, the questionnaires were created in English and then translated into Afaan Oromo by an expert, and subsequently translated back into English to check the questionnaire's coherence. Five BSc nurses who could read, write, and speak Afaan Oromo fluently were enrolled to collect the data, and two health professionals were selected to supervise the data collection process. Data was gathered through interviewer-administered interviews. Strict supervision was enforced during the completion of the questionnaires in each selected area by the principal investigator, and data cleaning was performed.
[bookmark: _Toc198635484]4.10. Data Quality Control
The questionnaire was checked and pre-tested prior to data collection, on 5% of the actual sample size in Arjo hospital, which is not part of the study area. All data collected from respondents was checked for clarity, consistency, and completeness by the investigators and supervisor immediately at the end of each day. Any misunderstanding or ambiguity was cleared and corrected after gathering the comments during the tool piloting and the tool was amended accordingly. Data Collectors and Supervisors were oriented on the objective of the study and the tools.
To ensure the quality of the data collected in this study, a comprehensive data quality assurance plan was implemented. All data collectors were receiving training on the study objectives, data collection methods, and ethical considerations. 
The research supervisors were making regular monitoring and supervision during the data collection dates. Filled questionnaires are reviewed and checked for completeness and accuracy and feedback will be provided to the data collectors immediately daily. Data entry was performed by using Epi-data version 4.6 and exported to SPSS versions 25. 
[bookmark: _Toc185190160][bookmark: _Toc181910670][bookmark: _Toc198635485]4.11. Study Variables
[bookmark: _Toc198635486][bookmark: _Toc185190162][bookmark: _Toc181910672]4.11.1. Dependent Variables 
· willingness to accept malaria vaccine
[bookmark: _Toc198635487][bookmark: _Toc181910671][bookmark: _Toc185190161]
4.11.2. Independent Variables 
Socio-Demographic and Socio-economic Factors                                         
· Age of the mother
· Gender of the Child 
· Age of the child
· Education level
· Marital status
· Number of children alive
· Religion 
· Ethnicity 
· Occupation
· Income
· Residence area  
 Knowledge on the status of immunization (Health-Related Factors)
· Informed about immunization 
· Source of Information on Immunization 
· Awareness of vaccination schedules
· Knowledge of vaccine Benefit
· Awareness of malaria risks
Experience and Attitude towards immunization program 
· Time to reach vaccination site 
· Previous vaccination history 
· Waiting time at vaccination site
· Confidence in vaccination programs
· Attitude towards previous vaccinators 
· Perceived rate of vaccine importance
· Recommendation of vaccine to other  
[bookmark: _Toc181910674][bookmark: _Toc185190163]
Knowledge and practice regarding malaria    
· Information on malaria
· Cause of Malaria 
· Risk of malaria 
· Is malaria preventable
· Methods of malaria prevention 
· ITN availability in HH
· Utilization of ITN
Perceived attitude towards malaria 
· Perceived severity of malaria
· Attitude towards benefit of ITN Utilization
· Perceived susceptibility to malaria
Malaria Vaccination administration
· Frequency/dose 
· Route of administration 
[bookmark: _Toc198635488]4.12. Data processing and analysis 

Data were  entered by epidata software 4.6  analyzed by using SPSS Version 25.  The data set was checked for completeness; any missing data values were imputed. The variables in the data sets are transformed and categorized before the onset of the analysis. The initial analysis was involving descriptive statistics to summarize the socio demographic characteristics of the population under study. For categorical variables, percentages and frequencies were computed. The willingness to vaccinate against malaria was assessed and reported in proportions with 95% confidence intervals (CIs). Before conducting multivariate analyses, Variance Inflation Factor was used to assess multicollinearity among the independent variables. High multicollinearity will be defined as variables having a VIF larger than 10 and was excluded from subsequent analyses. To find factors related to mothers' readiness to vaccinate their children against malaria, a binary logistic regression analysis was used. The model was built using a stepwise approach, starting from bivariable analysis to identify candidate variables for the final multivariable. The final multivariable model was identifying variables with statistical significance at a p-value of <0.05. The results were presented with odds ratios and their corresponding 95% confidence intervals  to quantify the strength of the associations.
[bookmark: _Toc198635489][bookmark: _Toc181910675][bookmark: _Toc185190164]4.13. Ethical Consideration 
Ethical approval was acquired from the Committee for Ethical Review of Institute of Health sciences of Wollega University and Official letter was received from the university and submitted to Wu referral hospital, Nekemte specialized Hospital and Nekemte Health Center.After the purpose and objective of the study have been  informed, informed consent was obtained from each study participants. Participants were also being informed that participation was on voluntary basis and they can withdraw from the study at any time if they are not comfortable about the questionnaire
  Confidentiality was preserved during conduct of the study.
[bookmark: _Toc181910676][bookmark: _Toc185190165][bookmark: _Toc198635490]4.14. Dissemination Plan
 The dissemination plan involves submitting hard and soft copies of the thesis to the Public Health Department and Wollega University's Institute of Health Sciences. The research will be presented at an appropriate research symposium to engage with peers and health professionals. Finally, the research findings were published online in an accessible platform to reach a broader audience and contribute to the existing body of knowledge on malaria vaccination.
[bookmark: _Toc185190166][bookmark: _Toc181910677][bookmark: _Toc198635491]4.15. Operational definition
[bookmark: _Toc197767214][bookmark: _Toc197885220][bookmark: _Toc198622024][bookmark: _Toc198635492][bookmark: _Toc187328340][bookmark: _Toc197374377][bookmark: _Toc185492546][bookmark: _Toc181910678][bookmark: _Toc185491511][bookmark: _Toc185190167]Morbidity- Acquiring a disease, its symptoms, or the severity of the disease  
[bookmark: _Toc198622025][bookmark: _Toc181910679][bookmark: _Toc187328341][bookmark: _Toc197885221][bookmark: _Toc197374378][bookmark: _Toc185190168][bookmark: _Toc197767215][bookmark: _Toc185492547][bookmark: _Toc185491512][bookmark: _Toc198635493][bookmark: _Toc197885222][bookmark: _Toc198622026][bookmark: _Toc185491513][bookmark: _Toc187328342][bookmark: _Toc181910680][bookmark: _Toc198635494][bookmark: _Toc197767216][bookmark: _Toc185190169][bookmark: _Toc185492548][bookmark: _Toc197374379]Willingness to Accept Malaria Vaccine: Intention of mothers who will be vaccinate  against malaria for their children, assessed through self-reported likelihood and perceived willingness.
Vaccine Hesitancy:  Delay or refusal to vaccinate despite availability, influenced by concerns about safety and effectiveness.
Factors Associated to willingness -factors that can influence community readiness for a malaria vaccine include Infrastructure, culture, and social aspects. The community engagement and empowerment are also important for fostering acceptance and building trust in the vaccine.
Awareness-Caregivers who have a higher chance of accepting the vaccine if they are aware of it.
Knowledge-Caregivers who have good knowledge of the vaccine. 
Previous Experience-Mothers who have ever been exposed to any EPI vaccination for their child
Socio-demographic Factors-Factors such as age, religion, education, and marital status can 
[bookmark: _Toc185190170] influence willingness to accept the vaccine.


5. [bookmark: _Toc198635495]RESULTS

[bookmark: _Toc198622028][bookmark: _Toc198635496]5.1. Socio-demographic and Socio-economic characteristics of the study participants. 
The data were collected from a total of 334 participants who were attending selected public health facilities for immunization in Nekemte City, which has yielded a response rate of 100%. 
The majority of mothers were between 29–39 years (53.9%) and the mean age were (32.7±6.6)
 and most them were married (94.6%).  In terms of residence, a large proportion lived in urban areas (78.7%). Regarding educational level, the highest proportion had completed secondary school (9–12) (30.8%), followed by those with college and above education (26.9%). The most common occupation among mothers was being a housewife (49.7%), followed by involvement in private business and trade (21.6%). 
In terms of monthly income, the largest group earned 5,001–7,000 birr (39.2%), followed by those earning ≤5,000 birr (28.4%). 
The predominant ethnicity was Oromo (91.9%). The most commonly reported religion was Orthodox Christianity (56.0%), followed by Protestant (32.0%). 
Most mothers reported having 1–2 living children (73.1%), and the majority of children included in the study were aged 6 months or younger (73.4%). Finally, female children constituted the majority (61.7%) of the sample. 

[bookmark: _Toc197884918]








Table 2: Socio-demographic and Socio-economic characteristics of mothers who were attending public health facilities for immunization in Nekemte town 2025.

	Variable
	Categories
	Frequency (n)
	Percentage (%)

	Age of the mother  
	18-28 years
	154
	46.1

	
	29-39 years
	180
	53.9

	Marital Status
	Single
	18
	5.4

	
	Married
	316
	94.6

	Residence

	Urban
	263
	78.7

	
	Rural
	71
	21.3

	
Educational Level 
	Unable to read and write
	61
	18.3

	
	primary school 1-8
	80
	24.0

	
	secondary school 9-12
	103
	30.8

	
	college and above
	90
	26.9

	Type of Occupation
	House wife
	166
	49.7

	
	Private business & Merchant
	72
	21.6

	
	Government employee
	46
	13.8

	
	Farmer
	27
	8.1

	
	NGO
	13
	3.9

	
	Daily laborer
	10
	3.0

	Average Monthly income 
	Monthly income <=5000
	95
	28.4

	
	Monthly income 5001-7000
	131
	39.2

	
	Monthly income 7001-10,000
	37
	17.1

	
	Monthly income > 10000
	51
	15.3

	Ethnicity

	Oromo
	307
	91.9

	
	Others (Amhara, Gurage)
	27
	8.1

	Religion

	Orthodox
	187
	56.0

	
	Muslim
	40
	12.0

	
	Protestant
	107
	32.0

	Number of children alive now for mothers or for children
	1-2
	244
	73.1

	
	3-4
	90
	26.9

	Child’s age
	<= 6 months
	245
	73.4

	
	>6 months
	89
	26.6

	Sex of the child
	Male
	128
	38.3

	
	Female 
	206
	61.7





Knowledge on mothers child immunization 
[image: ]
[bookmark: _Toc197885025]Figure 3: Knowledge about child immunization of mothers who were attending public health facilities for immunization in  Nekemte town 2025.
The vast majority of respondents had heard about immunization (92.8%). Among those informed, the most commonly cited source of information was health workers (94.6%). Regarding knowledge of immunization schedules, nearly all participants knew the immunization schedule of their child (96.1%). When asked about the general benefit of vaccines, the majority responded that vaccines are used to prevent disease (68.0%), followed by those who believed they are used to cure already developed diseases (26.3%) [Figure 3].
Practices and Attitude of mothers towards immunization program 
The majority of respondents had vaccinated their index child (94%). In terms of travel time, nearly half reported taking 30 minutes or less to reach the vaccination site (48.8%), while a slightly higher proportion took ½ to 1 hour (51.2%). 
Most mothers reported a waiting time of 30 minutes to 1 hour at the vaccination site (94.3%). Attitudes toward vaccinators were predominantly excellent (80.8%), with an additional 17.4% rating them as very good. 
Regarding confidence in the immunization service, 80.8% of respondents rated it as excellent, followed by 15.6% who considered it good. However, only 29.6% were willing to recommend the vaccine to others, while a significant 70.4% were not. When asked about the perceived importance of vaccines, a majority of respondents viewed them as very important (58.7%), with 24.9% rating them as important [Table 4]
[bookmark: _Toc197884919]Table 3:  practices and Attitude of mothers towards immunization program at public health facilities in Nekemte town 2025.

	Variable
	Categories
	Frequency 
	Percentage 

	Have you vaccinated your index child 
	Yes 
	314
	94

	
	No
	20
	6

	Time to reach vaccination site
	½ to 1 hour
	171
	51.2

	
	15 – 30 minutes
	163
	48.8

	Waiting time at vaccination site
	No queue
	6
	1.8

	
	30 minute to 1 hour
	315
	94.3

	
	1-2 hour
	13
	3.9

	Attitude toward vaccinators
	Excellent
	270
	80.8

	
	Very good
	58
	17.4

	
	Good
	6
	1.8

	Confidence on immunization service 
	Excellent
	270
	80.8

	
	Very good
	12
	3.6

	
	Good
	52
	15.6

	Recommending vaccine to other
	Yes
	99
	29.6

	
	No
	235
	70.4

	Perceived importance of vaccine 
	Not important
	45
	16.5

	
	Important 
	83
	24.9

	
	Very important 
	196
	58.7






Route of administration and dose of malaria vaccine 
A large majority of respondents indicated a willingness to take the vaccine in all four rounds (89.2%), while only 10.8% were unwilling. Similarly, 86.8% were willing to accept the injectable form of the vaccine, with 13.2% expressing reluctance [Figure 2].
[image: ]
[bookmark: _Toc197885026]Figure 4: Willingness of mothers for taking injectable vaccine and a four round of complete dose in case malaria vaccine for their child 

Knowledge, Attitude, and Practice towards Malaria Prevention among Mothers Attending Immunization at Public Health Facilities in Nekemte City"
All respondents (100%) reported having information about malaria. Regarding knowledge of the cause of malaria, the majority (74.3%) correctly identified mosquito bite, followed by a smaller proportion who mentioned housefly bite (15.9%).  Most mothers (62.3%) did not believe everyone is at risk of malaria, while 37.7% thought otherwise. A large proportion (96.1%) recognized that malaria is preventable, and only a few disagreed. When asked about methods of malaria prevention, the most commonly mentioned were sleeping under bed nets (47.6%) and cleaning the environment (21.6%). Regarding the perceived severity of malaria, a substantial majority (74%) strongly agreed that it is severe. Similarly, a high proportion (72.2%) strongly agreed with the benefit of ITN utilization. On perceived susceptibility to malaria, most respondents strongly agreed (58.7%) that they or their children are at risk, followed by 15.6% who agreed [Table 5].
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Table 4: Knowledge, Attitude, and Practice towards Malaria Prevention among Mothers Attending Immunization at Public Health Facilities in Nekemte City
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A significant majority of mothers 89.2%, 95% CI [85.4%-92.3%] expressed willingness to vaccinate their children against malaria, and smaller proportions (10.8%) were unwilling [Figure 5].
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[bookmark: _Toc197885027][bookmark: _Toc197885225]Figure 5: Willingness of mothers to accept malaria vaccine to their children 

Reasons for Refusing Malaria Vaccine
Among the 36 respondents who refused the malaria vaccine, the most commonly cited reason was “too many vaccine types” (39%), followed by concerns about pain (25%) and the number of doses required (19.4%). Smaller groups (16.6%) were unsure about the vaccine itself [Figure 6].
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Factors associated with Willingness to accept malaria vaccine
Binary logistic regression was initially conducted to identify candidate variables for the multivariable model. Variables with a p-value of less than 0.25 in the bi-variable analysis were considered for inclusion in the multivariable logistic regression model to control for potential confounding factors. Accordingly, socio-demographic and socioeconomic related variables, sex of the child, child’s age, mother’s age, residence, educational level, occupation and number of children, were candidate variables. 
From the vaccine-related knowledge and perception variables, knowledge about vaccines, schedule of vaccine and recommendation of vaccine were candidate variables. From the malaria-related knowledge and perception variables, cause of malaria, knowledge on malaria prevention, and knowledge on risk of malaria were candidates, additionally, obtained message/training on malaria vaccine, presence of ITN at home, distance from vaccination site, and waiting time for vaccination were also candidates which all together were 17 variables 
The multivariable logistic regression analysis identified several factors significantly associated with willingness to accept the malaria vaccine. These included mothers’ age, place of residence, knowledge about the preventability of malaria, distance from the vaccination site, and waiting time at the vaccination site.
Mothers aged 29–39 years were 4.3 times more likely to be willing to accept the malaria vaccine compared to those aged 18–28 years AOR=4.3;95AOR = 4.3; 95% CI: 1.45, 12.82. Those residing in rural areas were 52% less likely to accept the malaria vaccine compared to urban residents AOR=0.48;95 AOR = 0.48; 95% CI: 0.011, 0.213.
[bookmark: _Toc197884921]Furthermore, caregivers who had knowledge about the preventability of malaria were nearly five times more likely to accept the vaccine than those who did not AOR=4.89;95AOR = 4.89; 95% CI: 1.45, 16.42. In terms of proximity to the vaccination site, those who traveled less than 30 minutes were 4.6 times more likely to accept the vaccine AOR=4.56;95AOR = 4.56; 95% CI: 1.84, 11.29. Lastly, caregivers who waited less than 30 minutes at the vaccination site were 28.8 times more likely to accept the vaccine compared to those who waited longer AOR=28.76;95AOR = 28.76; 95% CI: 8.69, 19.11 (Table 7).
Table 5: Factors associated with willingness to accept malaria vaccine among mothers attending immunization services at public health facilities in Nekemte city, west Ethiopia, May, 2025
	Characteristics (n = 334)
	Willingness to accept malaria vaccine
	
COR(95%CI)
	
AOR[95% CI]
	
p.valu

	
	  Yes
	  No
	
	
	

	mother’s age
	
	
	
	
	

	18-28 years
	148 (96.1%)
	6 (3.9%)
	1
	1
	

	29-39 years
	150 (83.3%)
	30 (16.7%)
	0.203	[0.082,0.5]
	4.306 [1.45, 12.82]*
	0.03*

	Residence
	
	
	
	
	

	Urban
	242 (87.1%)
	21 (8.0%)
	1
	1
	

	Rural
	56 (78.9%)
	15 (21.1%)
	0.32 [0.16, 0.67]
	0.48 [0.01, 0.21]*
	0.01*

	Educational level
	
	
	
	
	

	Illiterate
	44 (72.1%)
	17 (27.9%)
	0.15 [0.05, 0.44]
	0.546 [0.14, 2.15]
	0.06

	Primary school (1-8)
	71 (88.8%)
	9 (11.3%)
	0.46 [.15, 1.45]
	0.924 [0.26, 3.35]
	0.09

	Secondary school (9-12)
	98 (95.1%)
	5 (4.9%)
	1.15 [.323, 4.12]
	2.118 [0.36, 12.65]
	0.09

	College and above
	85 (94.4%)
	5 (5.6%)
	1
	1
	

	Occupation
	
	
	
	
	

	Unemployed 
	224 (87.8%)
	31 (12.2%)
	0.48 [0.18, 1.3]
	0.51 [0.13, 1.93]
	0.29

	Employed 
	74 (93.7%)
	5 (6.3%)
	1
	1
	

	Number of children
	
	
	
	
	

	1-2
	222 (91.0%)
	22 (9.0%)
	1
	1
	

	3-4
	76 (84.4%)
	14 (15.6%)
	0.54 [0.26, 1.1]
	0.47[0.17, 1.27]
	0.18

	Malaria is preventable
	
	
	
	
	

	Yes 
	285 (93.8%)
	19 (6.2%)
	19.62 [8.31, 46.29]
	4.89[1.45, 16.42]*
	0.01*

	No
	13 (43.3%)
	17 (56.7%)
	1
	1
	

	Everybody at risk of getting malaria infection
	
	
	
	
	

	Yes 
	90 (84.1%)
	17 (15.9%)
	0.484 [0.24, 0.97]
	0.381 [0.13, 1.1]
	0.07

	No
	208 (91.6%)
	19 (8.4%)
	1
	1
	

	Obtained message malaria vaccine
	
	
	
	
	

	Yes 
	14 (48.3%)
	15 (51.7%)
	0.069 [0.029, 0.16]
	0.08[0.26, 2.43]
	0.15

	No 
	284 (93.1
	21 (6.9%)
	1
	1
	

	Distance from vaccine site
	
	
	
	
	

	½ to one hour
	140 (81.9%)
	31 (18.1%)
	1
	1
	

	15-30 minutes
	158 (96.9%)
	5 (3.1%)
	6.99 [2.65, 18.5]
	4.56 [9.84, 20.8]*
	0.01*

	Waiting time for vaccine
	
	
	
	
	

	< 1 hour
	285 (95%)
	15 (5%)
	30.69 [12.93, 72.9]
	28.76 [8.69, 19.11]*
	0.02*

	>= 1 hour
	13 (38.2%)
	21 (61.8%)
	1
	1
	


Keys: 1=reference category
* = Statistically significant variables in multivariable logistic regression with P-value <0.05
COR=Crude odds ratio,  AOR=Adjusted odds ratio, CI=Confidence Interval
6. [bookmark: _Toc198635603]Discussion
In the present study, a high proportion of mothers (89.2%, 95% CI: (85.4%–92.3%) expressed willingness to vaccinate their children against malaria. This finding aligns with similar studies conducted across Ethiopia , For instance, a study conducted in Southern Ethiopia found that only 32.3% of caregivers were willing to vaccinate their children, a markedly lower figure than in our study, which may reflect differences in awareness levels and timing of vaccine information dissemination (5). 
Across the broader sub-Saharan Africa  context, willingness levels are generally higher and often consistent with our findings. In Northcentral Nigeria, 91.9% of respondents expressed willingness to vaccinate their children, and 93.6% were also willing to pay for it, reflecting strong demand and perceived value for the vaccine (34). Another study in Southeast Nigeria found 83.1% of women attending outpatient and immunization clinics were willing to accept the malaria vaccine (35). 
However, the variability in willingness across regions may be explained by differences in exposure to malaria, levels of trust in vaccines, access to health information, and the effectiveness of community engagement strategies. The high willingness rate in our study could also reflect recent improvements in general public awareness towards the impact of malaria, which inturn influenced by the recent unprecedented malaria outbreak in the western Ethiopia. 
This study has also aimed to identify factors associated with the willingness to accept the malaria vaccine among mothers in Nekemte City, West Ethiopia. The findings indicate that several demographic and knowledge-related factors significantly influence vaccine acceptance. The results showed that mothers aged 29-39 years were 4.3 times more likely to accept the malaria vaccine compared to those aged 18-28 years. This finding aligns with research by (33). which found that older caregivers often have more experience and understanding of health issues, leading to higher vaccine acceptance rates. 
Conversely, mothers in rural areas were significantly less likely to accept the vaccine (AOR=0.48), which is consistent with findings from a study in Nigeria that reported lower vaccine uptake in rural populations due to limited access to healthcare services (35).
Knowledge about the preventability of malaria was a strong predictor of vaccine acceptance, with mothers who recognized malaria as preventable being nearly five times more likely to accept the vaccine (AOR=4.885). This finding is supported by a study conducted in Ghana, which demonstrated that increased awareness of malaria prevention strategies correlates with higher vaccination rates (34). 
Furthermore, the distance from the vaccination site and waiting time were also significant factors, with mothers living closer to vaccination sites and experiencing shorter waiting times being more willing to accept the vaccine. This is consistent with research indicating that logistical barriers significantly impact vaccine uptake (33).
The study also highlighted the importance of social factors, such as marital status and educational level, in influencing vaccine acceptance. While educational level did not show a statistically significant association in the multivariable model, previous studies have consistently shown that higher education levels correlate with increased health literacy and vaccine acceptance (36).
7. [bookmark: _Toc198635604]Conclusion
In conclusion, this study underscores the multifaceted nature of vaccine acceptance, particularly for the malaria vaccine in Nekemte City, West Ethiopia. Factors such as mothers  age, residence, knowledge of malaria preventability, distance to vaccination sites, and waiting times significantly influence willingness to accept the malaria vaccine. Addressing these factors is crucial for improving vaccination rates and ultimately controlling malaria in the region.
[bookmark: _Toc198635605]


Recommendations
1. Community Education Programs: Implement targeted educational campaigns to raise awareness about malaria prevention and the importance of vaccination, particularly in rural areas where knowledge gaps exist.
1. Improve Access to Vaccination: Enhance the accessibility of vaccination sites by establishing more clinics in rural areas and reducing waiting times to encourage higher acceptance rates.
1. Engage Community Leaders: Involve local leaders and influencers to promote the malaria vaccine and address cultural barriers that may hinder acceptance.
1. Tailored Interventions: Develop interventions that consider the specific needs and characteristics of different demographic groups, particularly younger mothers and those with lower educational levels.
1. Stake holders; motivate stake holders to prepare early for adoption of a vaccin. 
[bookmark: _Toc198635606]Strengths
· The study utilized a robust sample size of  participants, enhancing the reliability of the findings.
· The research was conducted in a specific Geographical context, providing valuable insights into local health behaviors and attitudes.
[bookmark: _Toc198635607]Limitations
· The cross-sectiona lstudy design limits the ability to establish causal relationships between the identified factors and vaccine acceptance.
· The findings may not be generalizable to other regions or populations with different cultural or socioeconomic contexts.
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References 
1.	Abdulkadir BI, Ajayi IO. Willingness to accept malaria vaccine among caregivers of under-5 children in Ibadan North Local Government Area, Nigeria. MalariaWorld J [Internet]. 2015;6(2). Available from: https://doi.org/10.5281/zenodo.10870005
2.	Malaria Vaccine Introduction document 24 January 2024_Ethiopia_Comments. 
3.	Amin MA, Afrin S, Bonna AS, Rozars MFK, Nabi MH, Hawlader MDH. Knowledge and acceptance of malaria vaccine among parents of under-five children of malaria endemic areas in Bangladesh: A cross-sectional study. Heal Expect. 2023;26(6):2630–43. 
4.	World malaria report 2022. 2022. 
5.	Asmare G. Willingness to accept malaria vaccine among caregivers of under-5 children in Southwest Ethiopia: a community based cross-sectional study. Malar J [Internet]. 2022;21(1):1–8. Available from: https://doi.org/10.1186/s12936-022-04164-z
6.	Chinawa AT, Ossai EN, Onukwuli VO, Nduagubam OC, Uwaezuoke NA, Okafor CN, et al. Willingness to accept malaria vaccines amongst women presenting at outpatient and immunization clinics in Enugu state, Southeast Nigeria. Malar J [Internet]. 2024;23(1):1–10. Available from: https://doi.org/10.1186/s12936-024-04914-1
7.	Datoo MS, Dicko A, Tinto H, Ouédraogo JB, Hamaluba M, Olotu A, et al. Safety and efficacy of malaria vaccine candidate R21/Matrix-M in African children: a multicentre, double-blind, randomised, phase 3 trial. Lancet. 2024;403(10426):533–44. 
8. Central Statistical Agency (CSA). Ethiopia. and ORC Macro. Ethiopia Demographic and Health Survey 2005.Addis Ababa and Calverton, MD. https://www.dhsprogram.com/pubs/pdf/fr179/fr179%5B23june2011% 5D.pdf.
9.	Draper SJ, Sack BK, King CR, Nielsen CM, Rayner JC, Higgins MK, et al. Malaria Vaccines: Recent Advances and New Horizons. Cell Host Microbe [Internet]. 2018;24(1):43–56. Available from: https://doi.org/10.1016/j.chom.2018.06.008
10. World Malaria Report (WMR). 2016. https://apps.who.int/iris/bitstream/ handle/10665/254912/WHO-HTM-GMP-2017.4-eng.pdf;jsessionid= C2D9214A437D8896DD8E129F094F44F1?sequence=1
11.	Duga AL, Ngongo N, Fallah MP, Figueras A, Kilowe C, Murtala J, et al. Malaria vaccine rollout begins in Africa: the need to strengthen regulatory and safety surveillance systems in Africa. BMJ Glob Heal. 2024;9(10):1–4. 
12.	El-Moamly AA, El-Sweify MA. Malaria vaccines: the 60-year journey of hope and final success—lessons learned and future prospects. Trop Med Health [Internet]. 2023;51(1). Available from: https://doi.org/10.1186/s41182-023-00516-w
13.	Etokidem AJ, Ndifon WO, Asibong UE. Perception and acceptability of malaria vaccine among maternal and child health clinic attendees at the University of Calabar Teaching Hospital, Calabar, Nigeria. J Community Med Prim Heal Care [Internet]. 2016;27(1):51–8. Availablefrom:https://www.google.com/url?client=internalelementcse&cx=007797540432222069508:kprfz3g5lc&q=https://www.ajol.info/index.php/jcmphc/article/view/139381/129079&sa=U&ved=2ahUKEwiVx62jlID7AhVKgRoKHeTwDv44UBAWegQIBBAB&usg=AOvVaw3PYZM7f_1s001HaGNqKSGF
14.	Faso B, Leone S. Malaria Vaccine Introduction Workshop - Peer-learning workshop. Https://WwwMvi-Workshop-With-OmsOrg/. 2024;(June):1–5. 
15.	Hussein MF, Kyei-Arthur F, Saleeb M, Kyei-Gyamfi S, Abutima T, Sakada IG, et al. Hesitancy towards R21/Matrix-M malaria vaccine among Ghanaian parents and attitudes towards immunizing non-eligible children: a cross-sectional survey. Malar J [Internet]. 2024;23(1):1–14. Available from: https://doi.org/10.1186/s12936-024-04921-2
16.	Ilogu LC, Lugovska O, Vojtek I, Prugnola A, Callegaro A, Mazzilli S, et al. The intent of students to vaccinate is influenced by cultural factors, peer network, and knowledge about vaccines. Hum Vaccines Immunother [Internet]. 2022;18(1):1–9. Available from: https://doi.org/10.1080/21645515.2021.1938492
17.	Iloabuchi FC. Knowledge , Attitude , and Willingness to accept the RTS , S malaria vaccine among Mothers / Caregivers of under-five children : A Qualitative study in Enugu state , Nigeria. 2024;1–17. 
18.	Koné D, Coulibaly D, Doumbo O, Fall I, Kibuchi E, Mitto B, et al. An Epidemiological Profile of Malaria in Ethiopia. Program Natl Lutte contre le Palud [Internet]. 2015;(February):1–88. Available from: http://www.inform-malaria.org/wp-content/uploads/2015/03/Mali-Malaria-Epi-Profile-Report_030315.pdf
19.	Ministry of Health and Medical Services of Solomon Islands. Malaria Prevention and Control Ministry of Health and Medical Services, Solomon Islands Healthy Village Facilitator’s Guide. J Integr Care. 2021;(May):1–16. 
20.	Mtenga S, Kimweri A, Romore I, Ali A, Exavery A, Sicuri E, et al. Stakeholders’ opinions and questions regarding the anticipated malaria vaccine in Tanzania. Malar J [Internet]. 2016 Dec 5 [cited 2024 Oct 31];15(1):189. Available from: http://malariajournal.biomedcentral.com/articles/10.1186/s12936-016-1209-6
21.	YALNIZ DİLCEN H, DOLU İ, TURHAN Z. Validity and reliability study of the vaccine hesitancy scale in Turkish sample. Eur Res J. 2022;8(1):50–8. 
22.	World Health Organization. Full evidence report on the RTS,S/AS01 Malaria Vaccine. SAGE yellow B WHO [Internet]. 2021;5.1(September):40–84. Available from: https://cdn.who.int/media/docs/default-source/immunization/mvip/full-evidence-report-on-the-rtss-as01-malaria-vaccine-for-sage-mpag-(sept2021).pdf
23.	World Health Organization. World malaria report 2020: 20 years of global progress and challenges. Vol. 73, American Journal of Medical Genetics. 2020. 1–4 p. 
24.	White SE, Harvey SA, Meza G, Llanos A, Guzman M, Gamboa D, et al. Acceptability of a herd immunity-focused, transmission-blocking malaria vaccine in malaria-endemic communities in the Peruvian Amazon: An exploratory study. Malar J [Internet]. 2018;17(1):1–12. Available from: https://doi.org/10.1186/s12936-018-2328-z
25.	Voza T, Kebaier C, Vanderberg JP. Intradermal immunization of mice with radiation-attenuated sporozoites of Plasmodium yoelii induces effective protective immunity. Malar J. 2010;9(1):1–6. 
26.	Venkatesan P. Routine malaria vaccinations start in Africa. The Lancet Microbe [Internet]. 2024;5(6):e519. Available from: http://dx.doi.org/10.1016/S2666-5247(24)00073-9
27.	U.S. President’s Malaria Initiative. Ethiopia Malaria Operational Plan FY 2023. 2020;1–55. Available from: www.pmi.gov
28.	Trottier H, Elliott SJ. World Health Organization recommends first malaria vaccine. Can J Public Heal [Internet]. 2021;112(6):967–9. Available from: https://doi.org/10.17269/s41997-021-00593-6
29.	Soiza RL, Donaldson AIC, Myint PK. Vaccine against arteriosclerosis: an update. Ther Adv Vaccines. 2018;9(6):259–61. 
30.	Romore I, Ali AM, Semali I, Mshinda H, Tanner M, Abdulla S. Assessment of parental perception of malaria vaccine in Tanzania. Malar J. 2015;14(1):1–6. 
31.	Prisco A, De Berardinis P. Memory immune response: A major challenge in vaccination. Biomol Concepts. 2012;3(5):479–86. 
32.	Practice II, Guide F. Immunization In Practice Facilitator Guide. (1):84–7. 
33.	Otieno L, Guerra Mendoza Y, Adjei S, Agbenyega T, Agnandji ST, Aide P, et al. Safety and immunogenicity of the RTS,S/AS01 malaria vaccine in infants and children identified as HIV-infected during a randomized trial in sub-Saharan Africa. Vaccine [Internet]. 2020;38(4):897–906. Available from: https://doi.org/10.1016/j.vaccine.2019.10.077
[bookmark: _Hlk198608345]34.	Olotu A, Fegan G, Wambua J, Nyangweso G, Leach A, Lievens M, et al. Seven-Year Efficacy of RTS,S/AS01 Malaria Vaccine among Young African Children. N Engl J Med. 2016;374(26):2519–29. 
35.	Ndoula ST, Mboussou F, Njoh AA, Nembot R, Baonga SF, Njinkeu A, et al. Malaria Vaccine Introduction in Cameroon: Early Results 30 Days into Rollout. Vaccines. 2024;12(4). 
36. Alagbe, O.O., Iliya, R.S., Rotimi, B., et al. (2025) 'Awareness, perceptions and willingness to accept malaria vaccine for children under age 5 among mothers in Northcentral Nigeria: a cross-sectional study', BMJ Open, 15, e091739. https://doi.org/10.1136/bmjopen-2024-091739
[bookmark: _Hlk198608239]37. Chinawa, A.T., Ossai, E.N., Onukwuli, V.O. et al. (2024) 'Willingness to accept malaria vaccines amongst women presenting at outpatient and immunization clinics in Enugu state, Southeast Nigeria', Malaria Journal, 23, p.117. https://doi.org/10.1186/s12936-024-04914-1
38.	Drori I, Landau D. Chapter 3. Conceptual Framework. Vis Chang Institutional Entrep. 
2022;20–40. 
[bookmark: _Hlk198607929]39. Ajayi, M.Y., Emeto, D.C. Awareness and acceptability of malaria vaccine among caregivers of under-5 children in Northern Nigeria. Malar J 22, 329 (2023). https://doi.org/10.1186/s12936-023-04768-z


[bookmark: _Toc198622142][bookmark: _Toc185190175][bookmark: _Toc181910685]Annexes
[bookmark: _Toc198635609][bookmark: _Toc198622143][bookmark: _Toc185190176]Annex A. Consent form
	
good morning/afternoon, i am student of wollega  university institute of health sciences department of public health mph program now i am going to collect information regarding willingness to accept malaria vaccine among mothers attending immunization services
in this health facility. i assure you that the information that you are going to give will be kept in secrete and not need your name. therefore, you are free to respond or not to respond the questions. your support and willingness in responding the questions will be very important for the success of this study, so that i need your cooperation to answer the questions that i am going to ask you.
questionnaire no. ............................date…………………...
name of interviewer: ...............................name of health facility........................
 are you willing to be part of the study? (if “yes” continue) 1. yes                           2. No
[bookmark: _Toc198622144][bookmark: _Toc181910686][bookmark: _Toc198635610][bookmark: _Toc185190177]Annex B Questionnaire 
[bookmark: _Toc185190178][bookmark: _Toc198635611][bookmark: _Toc198622145]Part I: Socio-demographic 
	Code
	Questions
	Alternative response
	Skip

	1
	Gender (Child)
	Male        B. female
	

	2
	Age(Caregiver)
	-------------year
	

	3
	Age(Child)
	-------------year(month
	

	4
	Residence        
	A. Urban                   B. Rural
	

	5
	Religion

	A. Orthodox             B. Muslim                  C. Protestant             D. Other….
	

	6
	Ethnicity       
	A. Oromo             B. Amhara                  C. Tigre                D. sidama 
 E. Others------------
	

	7
	Educational status

	A. Illiterate         
B. primary school 1-8   
C. secondary school 9-12
 D. college and above
	

	8
	Average monthly/annual   income of families 
	______birr 
	

	9
	Occupational status

	A. house wife      C. Daily laborer                     
 B. Merchant       D. Private               
 E. Government   E. mployee
 F.NGO                 G. others……….
	

	10
	Number of children alive now
	----------------
	

	11
	What is your marital status?
	A. Single         C. Divorced
B. Married         D. Widowed 
E. Separated
	



Parte II Knowledge assessment of mothers about immunization(Health-Related Factors)


	Code
	Questions
	Alternative response
	Skip

	12
	Do you know about immunization
	A. Yes         B. No

	

	13
	If “Yes” to Q12 what is the source of your/information?      
	A. Health workers 
 B. Neighborhood
C. Radio and /or TV  
D. Others/specify

	

	14
	What is your attitude toward vaccine ?

	A. Very important
B. Important 
C. Bad
D. Very bad 
E. Other (specify)
F. No idea

	

	15
	Have you ever taken your index child to nearby health facility were vaccination is available
	A. Yes 
B. No 
	

	16
	If “yes” to Q15  is he/she is vaccinated?
	A. Yes 
B.  No 
	

	17
	Do you know when to start and finish vaccination for your child?
	A. Yes 
B.  No
	

	18
	What do you think the benefit of vaccination in general
	A. To cure already developed diseases
B.  To prevent a disease  
C. I don’t know 
	




Part III:  Mothers’/caregivers’ knowledge of malaria, its prevention, and vaccine
	Code
	Questions
	Alternative response
	Skip

	19
	Have you heard of malaria
	A. Yes      B. No
	

	20
	Malaria is caused by?  
	A. Drinking Dirty Water
B. Housefly Bite
C. C. Mosquito Bite
D. D. Eating Oily Food 
	

	21
	Malaria is prevented by? 
	A. Wearing Long-Sleeved Clothes
B. Sleeping Inside Insecticide-Treated Nets (ITN)
C. Spraying Insecticide
D. Cleaning The Environment
E. Taking Malaria Vaccine
F. All The Above
	

	22
	Is everybody at risk of falling sick by malaria?
	A. Yes            B. No
	

	23
	Can malaria kill a person if untreated? 
	A. Yes            B. No
	

	24
	Is there a malaria vaccine?
	A. Yes                 B. No
	if yes pass 18 

	25
	If yes, what is it used for? 
	A. Treat And Cure Malaria 
B.  Reduce Malaria and Severity of Complications 
C.  Prevent Death by Malaria 
	

	
26
	Who do you think can be immunized with the vaccine? 
	A. Everyone 
B.  Children<5year
C. Pregnant Women
	

	27
	Have you seen any messages or received training on malaria?
	A. TV   
B.   Radio 
C.   Social Media    
D. .  Health Facility
E.   Billboards 
F.  Flyers/Posters 
G.  Newspaper 
H.  Show/Drama 
I.  Training Workshop 
J.  Internet/Web
	



Part IV. Caregivers’ attitudes toward malaria, its prevention and malaria vaccines
	Code
	Questions
	STRONGLY DISAGREE
	DISAGREE
	AGREE
	STRONGLY AGREE

	28
	Malaria is a serious and life-threatening disease
	
	
	
	

	39
	Sleeping inside a mosquito net at night is one way I can prevent Malaria 
	
	
	
	

	30
	 I think malaria vaccines are safe 
	
	
	
	

	31
	I think vaccines are important in managing malaria
	  

	

	

	

	32
	Anyone not immunized with the malaria vaccine should be avoided 
	
	
	
	

	33
	Immunization with malaria vaccine provides lifelong protection from malaria
	

	

	

	



Parte V Mothers’/caregivers’ practices towards malaria prevention and willingness to accept vaccine.
	Code
	Questions
	Alternative response
	Skip

	34
	Do you have any insecticide-treated nets in your household?
	A. Yes    B. No
	

	35
	If yes, who sleeps inside the insecticide-treated net?
	A. Father 
B.  Mother
C. Children underfive
D. Children over five
E. Everyone
	If yes pass to29

	36
	Would you allow your child to be immunized with the malaria vaccine when available?
	A. Yes    B. No
	

	37
	Will you be willing to bring your child four (4) times to receive the vaccine?
	A. Yes    B. No
	

	38
	Would you accept the vaccine if it is not given orally but by injection?
	A. Yes    B. No
	

	39
	If you immunize your child with the malaria vaccine will you still use other preventive measures e.g., long-lasting insecticide treated nets?
	A. Yes    B. No
	



ParteIX Healthcare System Factors

	40
	How long does it take you to reach vaccination site?
	A.< 15minutes 
B. ½ to 1 hour 
C. 15 – 30 minutes  
D. > 1 hour
	

	41
	For how long would you stay at vaccination site to get your child vaccinated
	A. No queue 
 B. 30 minute to 1 hour 
 C. less than 30 minute 
 D. > 1 hour
	

	42
	What is your attitude towards vaccinators?
	A. Excellent 
B. Very good
C.  God
D. Not good
E. Bad 
	

	43
	What is your attitude towards  health services
	A. Excellent 
B. Very good
C.  God
D. Not good
E. Bad
	























A. Unka hayyamaawalligaltee

Nagaa bultanii/ooltani, ani barataa uivarsitii wallaggaa inistiitute fayyaa muummee public health sagantaa MPH baradha. Amma  haadholii  tajaajila  talaallii  irratti  hirmaatan biratt daa’imman issanii talaallii  busaa talaalsisisuuf fedhii  qaban ilaalchisee odeeffannoo  walitti  qabuufi deema.  Dhaabbata  fayyaa  kana  keessatti  odeeffannoo isin kennuufi  adeemtan dhoksaan akka  qabamu malee  maqqan  keessan akka  hinbarbaachifne siif  mirkaneessa. Kanaafi  gaaffilee  deebisufs ta’e deebii  kennuu  dhiisuufi bilisa nitaata. Deggersiifi  fedhiin  keessan gaaffilee  deebisuufi  qabdan milkaa’ina  qorannoo  kanaafi baayyee  barbaachisaa  waan  ta’eefi gaaffilee  isin  gaafachuufi  deemu deebisuufi  tumsa  keessan  na barbaachisa.

B. Gaaffii
Kutaa I Gaaffii hawummaa
	koodi
	Gaaffii
	Deebii
	Darbi

	
01
	Saala mucaa
	A. Dhi    B,Dur
	

	02
	Umurii  haadhaa
	A. 18-28    C.29-39   
B. 40-49   D. >50
	

	03
	Umurii  mucaa
	A. JI’a 1-5   c. ji’a10-15
B. Ji’a6-9    D.ji’a16-18 
	

	04
	Bakka jieenyaa
	A. Magaalaa      B.baadiyyaa
	

	05
	Amantaa
	A. Ortodaksii      c. prptemtaastii
B. Musliima    D. kanbiroo
	

	06
	Sabummaa
	A. Oromoo     c. tigiree
B. Amaara    D. Guraage   E. kanbiroo
	

	07
	Sadarkaa barumsaa
	A. Kanhinbaranne   c.sadarkaa 2ffa
B. Sadarkaa 1ffaa  D.koolejifi ia oli
	

	08
	Haala hojii
	A, haadha warra          D. hojii  guyyaa
B.daldalaa           E. H.mootummaa
c. hojii  dhuunfaa       F. kanbiroo
	

	09
	Daa’ima  meeqa  qabdu
	------
	

	10
	Haala gaa’ela
	A. Kan hi’eerumne
B. Kan eerumte
C. Ka hiikte
D. Kan abba manaa du’e
E. Kan addan ba’an
	

	11
	Giddugaleessaan galii ji’aa/waggaa maatii
	Qarshii-----------
	



Kutaa II madaallii  beekumsa haadholii  waa’ee  talall

	12
	Waa’ee talalli  nibeekuu?
	Eeyee           B. lakki
	

	13
	Gaffi 12ffa eeyee yoo ta’e  maddi odeeffanno kee maali?
	Ogeessa fayyaa
Olla
Raadiyoo/TV
Kan biro
	

	14
	Talaallii  irratti  ilaalchi  kessan maali?
	A. Baayyee barbaachisa
 B. Barbaachisaa 
C. Hamaa 
D. Baayyee hamaa. 
E. Kan biroo (ibsi)------------------------------
 F. Yaada hin qabu_________
	

	15
	Mucaa  keessan gara dhaabbata fayyaa dhiyoo bakka  talaalliin   jirutti fudhattanii beektuu 
	Eeyye
Lakki
	

	16
	Gaffi 15ffa eeyee yoo ta’e  talaallii fudhteera
	Eeyye
B. lakki
	

	17
	Mucaa keessaniif talaallii yoom akka jalqabdan fi yoom akka xumurtan beektu?
	Eeyye
B. Lakki
	

	18
	Faayidaan talaallii walumaa galatti maal jettu?
	A. Dhukkuboota duraan  turan fayyisuuf
B. Dhukkuba haaraa ittisuufi 
C. Hin beeku
	

	19
	Waa'ee dhukkuba busaa dhageessaniittu
	.eeyee
lakki

	

	20
	 Sababni Dhukkuba  busaa  maali
	A. Bishaan Xuraa’aa Dhugaa
B. Ciniinnaa Tisiisa
C.  Ciniinnaa bookee busaa
D. Nyaata Zayitii Qabu Nyaachuu
	

	21
	Dhukkubni busaa  maaliin ittisama
	A. Uffata Harka Dheeraa Uffachuun
B. Agoobara hidhachhdhaan
C. Qoricha Ilbiisota Biifachuu
D. Naannoo Qulqulleessuu
E. Talaallii Busaa Fudhachuu
F. Kan Gubbaa Hundaa
	

	22
	Namni hundinuu dhukkuba busaan dhukkubsachuuf saaxilamaadhaa?
	.eeyye
Lakki

	

	23
	Dhukkubni busaa yoo hin yaalamne nama ajjeesuu danda'aa?
	Eeyye
Lakki
	


	24
	Talaalliin busaa ni jiraa?
	Eeyee
B. Lakki
	


	25
	Gaaffi 24ffa Eeyyee yoo ta’e, maaliif fayyada?
	A. Dhukkuba Busaa Wal'aanuu Fi Fayyisaa 
B. Cimina Dhukkuba Busaa fi Rakkoolee Mudatan Hir’isuu 
C. Dhukkuba Busaan Du'a Ittisuu
	

	26
	Talaallii kana eenyutu  argachuu danda'a  jettanii yaaddu?
	A. Nama hunda 
B. Ijoollee waggaa 5 gadii
C. Dubartoota Ulfaa
	

	27
	Waa’ee   busaa irratti ergaa  argitee ykn leenjii fudhattee  beekta?

	Eeyee
Lakki
	

	28
	Gaaffii 27ffaa eeyyee  yoota’e  eessaa  dhageesse
	A. TV   
B. Raadiyoo 
C. Miidiyaa Hawaasaa    
D. .  Dhaabbata Fayyaa
E. Taappeellaa 
F. Poostaroota 
G. Gaazexaa 
H. Agarsiisa/Diraamaa 
I. Workshop Leenjii 
J. Intarneetii/ Weeb
	


Kutaa III. Ilaalcha haadholiin  dhukkuba busaa, ittisa isaa fi talaallii busaa irratti qaban

	Koodii
	Gaaffi
	Cimsee irrat walii hingalu
	Walii hingalu
	Cimsee  irratti walii nangala
	Walii nangala

	29
	Dhukkubni busaa dhukkuba hamaa fi lubbuu namaa balaa irra buusudha
	
	
	
	

	30
	Halkan  saaphana siree  keessa rafuun karaa ittin Busaa ittisuu danda'u keessaa isa tokkodha
	

	
	
	

	31
	Talaalliin busaa  mijataadh  jedheen yaada
	
	
	
	

	32
	Talaalliin dhukkuba busaa to'achuu keessatti barbaachisaa natti fakkaata
	
	
	
	

	33
	Namni talaallii busaa kanaan hin talaalamne kamiyyuu irraa fagaachuu qaba
	
	
	
	

	34
	Talaalliin  busaa  umurii guutuu dhukkuba busaa irraa eegumsa kenna
	
	
	
	



Kutaa IV. Gocha haadholii/  ittisa busaa fi fedhii talaallii fudhachiisu qaban

	35
	Mana keessan keessaa  saaphana siree  qabduu?
	A.Eeyee  B. lakki
	

	36
	Gaaffi 37ffaa  eeyyee yoota’e eenyuti keessa rafa
	A. Abbaa   B. Haadha
C. Ijoollee umuriin isaanii waggaa shanii gadi
D. Daa’imman umuriin isaanii waggaa shanii ol ta’e
E. Hundumaa
	

	37
	Daa’imni keessan yeroo talaalliin busaa akka talaallii kennamu ni hayyamtuu?

	Eeyye
lakki
	

	38
	Mucaa keessan yeroo afur (4) fidanii talaallii fudhachuuf fedhii ni qabduu?
	Eeyye    B.lakki
	

	49
	Talaalliin kun afaaniin osoo hin taane  lilmoodhaan yoo kennamu ni fudhattuu?
	A. Eeyye    B.lakki
	

	50
	Yoo daa’ima keessan talaallii busaa talaalchistan ammallee mala  ittisaa biroo  ni fayyadamtaa?
	A.	Eeyye    B.	lakki
	



kutaaV. Qabxiilee Sirna tajaajila  Fayyaa
	41
	Bakka talaallii itti kennamu ga'uuf yeroo hangamii sitti fudhata?
	A. daqiiqaa 15  gadi
B. Daqiiqaa 15 – 30
C. Sa’aatii 1⁄2 hanga 1  
D Sa'aatii 1 oli
	

	42
	Mucaa keessan talaallii fudhachuuf yeroo hammamiif bakka talaallii turtan
	A.  Hin turru
 B. Daqiiqaa 30 hanga sa’aatii 1 
 C. 2a’ati1-2
 D. sa’ati2 oli
	

	43
	Ilaalchi ati talaallii kennitootaaf qabdu maali?
	A. Baay'ee  baayyee gaarii dha 
B. Baayyee gaarii dha
C. Gaariidha
D. Gaarii miti
E. Gadheedha
	

	44
	Qulqullina tajaajila fayyaa irratti ilaalchi keessan maali
	A.  Baay'ee  baayyee gaarii dha 
B. Baayyee gaarii dha
C. Gaariidha
D. Gaarii miti
E. Gadheedha
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