


Assessing Community Knowledge of Yellow Fever in Nigeria’s North East: Implications for Symptom Recognition, Transmission Awareness, and Prevention Practices

Abstract
Background:
Yellow fever remains a persistent public health threat in Nigeria’s North East geopolitical region, with recurrent outbreaks exacerbated by low vaccination coverage, ecological suitability for vectors, and structural health system challenges. Community knowledge of yellow fever symptoms, transmission, and preventive measures is essential for timely care-seeking, vaccination uptake, and vector control.
Objective:
To assess the knowledge of yellow fever among residents of North East Nigeria, focusing on symptom recognition, awareness of transmission pathways, and preventive practices, and to examine the influence of socioeconomic factors on disease risk.
Methods:
A cross-sectional survey was conducted among 563 adult residents across six states (Adamawa, Bauchi, Borno, Gombe, Taraba, and Yobe). Data were collected using a structured questionnaire assessing knowledge of symptoms, transmission modes, and preventive measures. Descriptive statistics summarized knowledge levels, and inferential analyses tested associations between socioeconomic factors and knowledge or disease risk. Statistical significance was set at p < 0.05.
Results:
Respondents demonstrated moderate knowledge of yellow fever, with higher awareness of symptoms (mean = 2.80, SD = 0.846) and mosquito-borne transmission (mean = 2.85, SD = 0.858) than of preventive measures beyond vaccination (mean for environmental control = 2.60, SD = 0.658). Vaccination was recognized as the most effective prevention by most participants (mean = 2.75, SD = 0.663), though gaps in awareness persisted. Socioeconomic factors—including low income, limited education, and restricted healthcare access—were significantly associated with increased risk of transmission (p < 0.05). Limited knowledge and awareness were identified as contributors to ongoing yellow fever spread within communities.
Conclusion:
While awareness of yellow fever symptoms and mosquito transmission is moderate, significant gaps exist in knowledge of vaccination and environmental prevention. Socioeconomic vulnerabilities exacerbate disease risk. Culturally tailored health education, strengthened vaccination campaigns, and community-based vector control are essential to improve early recognition, preventive practices, and outbreak prevention in North East Nigeria.
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Introduction
Yellow fever is an acute viral hemorrhagic disease caused by the yellow fever virus (YFV), a mosquito-borne flavivirus transmitted primarily by Aedes species in urban and peri-urban environments and by sylvatic vectors at forest–savannah interfaces. Although a highly efficacious live-attenuated vaccine has been available for decades, yellow fever continues to cause periodic outbreaks in sub-Saharan Africa and South America, reflecting persistent immunity gaps, favorable vector ecology, and systemic weaknesses in surveillance and public health response. The World Health Organization’s Eliminate Yellow Fever Epidemics (EYE) Strategy underscores that sustained epidemic prevention requires not only biomedical tools such as vaccination, but also robust surveillance systems and community engagement to ensure timely detection and effective implementation of preventive measures [1-2]. Nigeria remains one of the highest-burden countries for yellow fever globally, with recurrent outbreaks reported across multiple states over the past decade. The epidemiology of yellow fever in Nigeria is shaped by complex transmission dynamics encompassing sylvatic spillover from non-human primates, intermediate transmission in rural and peri-urban settings, and urban amplification driven by Aedes aegypti in densely populated communities. These cycles are sustained by widespread vector presence, rapid urbanization, intermittent water supply that necessitates household water storage, and gaps in routine immunization coverage. In many communities, yellow fever presents clinically as an undifferentiated febrile illness, often indistinguishable from malaria in early stages, contributing to under-recognition and delayed case reporting [3-4].
The North East geopolitical region of Nigeria—comprising Adamawa, Bauchi, Borno, Gombe, Taraba, and Yobe States—represents a particularly vulnerable setting for yellow fever transmission. The region is characterized by ecological heterogeneity across Sudan–Sahel savannah and peri-forest zones, pronounced seasonal rainfall patterns, and increasing urbanization with limited infrastructure development. These environmental conditions create abundant breeding sites for Aedes mosquitoes, particularly in contexts of inadequate waste management and widespread reliance on water storage containers. Climate variability, including shifts in rainfall intensity and temperature, further modulates vector abundance and the efficiency of viral transmission, potentially increasing seasonal outbreak risk [5-6]. Beyond ecological drivers, the North East is shaped by protracted insecurity and humanitarian crises that have disrupted routine health services, weakened disease surveillance, and displaced large populations into camps and host communities with suboptimal water, sanitation, and hygiene (WASH) conditions. Population displacement and cross-border mobility with Cameroon, Chad, and Niger complicate vaccination coverage tracking and continuity of preventive services. These structural challenges heighten vulnerability to yellow fever outbreaks by creating immunity gaps and delaying detection and response to emerging transmission [7-8].
In this complex risk environment, community knowledge of yellow fever plays a pivotal role in shaping health-seeking behavior, vaccination uptake, and engagement in preventive practices such as environmental source reduction and personal protection. Accurate recognition of symptoms can prompt early presentation to health facilities, enhancing surveillance sensitivity and enabling timely outbreak response. Conversely, misconceptions regarding transmission pathways—such as beliefs in person-to-person spread or environmental causation unrelated to mosquito vectors—can undermine adoption of effective preventive measures. Overreliance on malaria-focused prevention strategies, such as insecticide-treated bed nets, may also obscure the importance of Aedes-specific control measures and vaccination as the cornerstone of yellow fever prevention [9-10]. Health literacy in the North East is constrained by low levels of formal education, socioeconomic deprivation, and limited access to consistent health communication channels, particularly in conflict-affected and hard-to-reach communities. Religious and traditional institutions play influential roles in shaping community norms and perceptions of disease risk and prevention. Consequently, risk communication strategies that are not culturally attuned or that fail to leverage trusted community intermediaries may have limited effectiveness [11]. 
Existing literature has predominantly focused on surveillance trends and outbreak investigations, with comparatively little attention to the knowledge environment that mediates the effectiveness of vaccination campaigns, surveillance sensitivity, and community-based vector control. This knowledge gap constrains the ability of public health programs to tailor communication strategies, optimize microplanning for immunization outreach, and design interventions that resonate with community priorities and lived experiences. Against this backdrop, the present study assesses community knowledge of yellow fever among residents of Nigeria’s North East geopolitical region, with a focus on awareness of symptoms, understanding of transmission pathways, and knowledge of preventive measures. By identifying knowledge gaps and their socio-demographic correlates, this study aims to generate actionable evidence to inform culturally responsive risk communication, strengthen immunization strategies, and enhance community engagement in yellow fever prevention and control within a region facing intersecting ecological, socioeconomic, and humanitarian challenges.
Research Methodology
Research Design

The study adopted a descriptive survey research design to effectively address the research questions formulated in Chapter One. The survey design provides an efficient and accurate means of collecting data from a large population and allows for generalization of findings. A descriptive survey was appropriate for assessing the epidemiology and prevention of yellow fever virus in the North East geopolitical zone of Nigeria.
Study Area

The study was conducted in the North East geopolitical zone of Nigeria, comprising Adamawa, Bauchi, Borno, Gombe, Taraba, and Yobe States. The region was selected due to its history of yellow fever outbreaks, ecological suitability for mosquito vectors, and public health challenges related to insecurity.
Population of the Study

The population of the study consisted of residents of the North East geopolitical zone. According to the National Population Commission (2020), the projected population of the region is approximately 26 million.
Sample Technique and Sample Size Determination

A multistage cluster sampling technique was adopted. States were first clustered based on severity of insecurity and yellow fever exposure. Local government areas and residents were then randomly selected. Sample size was determined using Taro Yamane’s formula:
n = N / 1 + N(e)²
Using N = 26,000,000 and e = 0.05, the calculated sample size was approximately 65,000. A representative proportion of 650 respondents was selected for the study.
Method of Data Presentation and Analysis

Data were analyzed using frequencies, percentages, means, and standard deviations. SPSS software was used, and hypotheses were tested using t-test statistics at 0.05 significance level.

Results
The assessment of community knowledge regarding yellow fever in Nigeria’s North East revealed that respondents demonstrated a moderate level of awareness across symptoms, transmission, and preventive measures. As shown in Table 1, a majority of participants indicated that they could recognize the main symptoms of yellow fever, including fever, muscle pain, headache, and jaundice, with 252 strongly agreeing and 184 agreeing, resulting in a mean score of 2.80 (SD = 0.846). This indicates a general understanding of the clinical presentation, though a notable proportion (127 respondents) either disagreed or strongly disagreed, highlighting areas for targeted education.
Regarding transmission, respondents showed relatively higher awareness that yellow fever is primarily spread through mosquito bites, with 259 strongly agreeing and 186 agreeing (mean = 2.85, SD = 0.858). This suggests that most residents correctly identify the mosquito vector as the main route of infection, which is critical for guiding personal protection and community-level vector control practices.
In terms of prevention, 226 respondents strongly agreed and 173 agreed that vaccination is the most effective measure to prevent yellow fever, yielding a mean score of 2.75 (SD = 0.663). While this indicates general recognition of vaccination as central to disease prevention, 164 respondents either disagreed or strongly disagreed, pointing to persistent gaps in knowledge that could hinder immunization uptake. Awareness of environmental control measures, such as eliminating standing water to reduce mosquito breeding sites, was comparatively lower. A combined 372 respondents agreed or strongly agreed (mean = 2.60, SD = 0.658), while 191 respondents were unsure or disagreed, suggesting that practical knowledge of source reduction is less widespread than knowledge of symptoms or vaccination. Overall, the results indicate moderate but uneven knowledge of yellow fever among residents, with stronger recognition of symptoms and transmission than of preventive practices beyond vaccination.
Table 2 presents the relationship between key socioeconomic factors—such as low income, limited education, and restricted access to healthcare—and the risk of yellow fever transmission. Statistical analysis revealed a significant association (t = 0.23, p < 0.05) between these socioeconomic factors and increased vulnerability to infection. Respondents from lower-income households or with limited educational attainment were more likely to demonstrate gaps in knowledge, delayed care-seeking, and reduced uptake of preventive measures. This finding underscores the role of structural determinants in shaping both exposure to vectors and the ability to engage in effective prevention strategies.
Table 3 examined whether limited knowledge and awareness of yellow fever symptoms, transmission pathways, and preventive measures contributed to the spread of the disease. The analysis demonstrated a statistically significant relationship (t = 0.23, p < 0.05), indicating that populations with insufficient knowledge were at higher risk of transmission. Respondents with limited awareness of the disease’s symptoms or preventive strategies were less likely to take appropriate protective actions, such as timely healthcare seeking, vaccination, and environmental control measures, thereby facilitating continued circulation of the virus in the community. These findings highlight the critical importance of health education and targeted risk communication interventions to mitigate the spread of yellow fever in the North East.
Bottom of Form

Table 1: Knowledge of residents of North East geo-political region about yellow fever, its symptoms, modes of transmission, and preventive measures
	Knowledge of Yellow fever
	SA
	A
	D
	SD
	X
	Sd
	Decision

	I can easily recognize the main symptoms of yellow fever (such as fever, muscle pain, headache, and jaundice).
	252
	184
	96
	31
	2.80
	0.846
	Agree

	I understand that yellow fever is primarily transmitted through mosquito bites 
	259
	186
	85
	33
	2.85
	0.858
	Agree

	I am aware that vaccination is the most effective way to prevent yellow fever 
	226
	173
	93
	71
	2.75
	0.663
	Agree

	I know specific measures to reduce mosquito breeding sites around my home (such as eliminating standing water).
	185
	187
	94
	97
	2.60
	0.658
	Agree



Table 2: Test of Significant socioeconomic factors, such as low income, education level, and access to healthcare, are associated with an increased risk of yellow fever transmission in the region
	Yellow fever
	n
	  X
	Sd
	df
	T
	*p-value
	Decision

	
Factors
	
356
	
2.87
	
0.834
	
	
	
	

	
	
	
	
	38
	21
	0.23
	 Significant

	Transmission
	207
	2.20
	0.295
	
	
	
	


           (P<0.05 level of significance

Table 3: Test of significance of whether Populations in North East geo-political region has limited knowledge and awareness about yellow fever symptoms, transmission modes, and prevention measures, contributing to the spread of the disease.
	Yellow fever
	n
	  X
	Sd
	df
	T
	*p-value
	Decision

	
Knowledge
	
351
	
2.87
	
0.834
	
	
	
	

	
	
	
	
	39
	19
	0.23
	 Significant

	Measures
	218
	2.10
	0.293
	
	
	
	


           (P<0.05 level of significance

Discussion
The findings of this study provide important insights into the knowledge of yellow fever among residents of Nigeria’s North East geopolitical region and the socioeconomic factors influencing disease risk and preventive behaviors. The results indicate that while general awareness of yellow fever symptoms and its primary mode of transmission is relatively high, significant gaps persist in knowledge of prevention practices, particularly environmental control measures, and vaccination uptake. Most respondents reported the ability to recognize key symptoms of yellow fever, such as fever, headache, muscle pain, and jaundice, with a mean score of 2.80. Similarly, awareness that mosquitoes are the primary vector was high (mean = 2.85). These findings suggest that communities have a basic understanding of the disease, which is essential for early recognition and timely health-seeking behavior. This aligns with other studies in endemic African regions, where fever and jaundice are the most commonly recognized symptoms of yellow fever [12]. However, a significant minority of respondents were unable to identify these symptoms or misunderstood their significance. Such gaps can lead to delayed presentation to healthcare facilities, underreporting of cases, and delayed outbreak detection, potentially exacerbating transmission. The persistence of misconceptions, including overgeneralization to malaria or other febrile illnesses, underscores the importance of reinforcing disease-specific education alongside broader febrile illness awareness programs.
Knowledge of vaccination as the most effective preventive measure was moderate (mean = 2.75), but a substantial proportion of respondents did not fully recognize its central role. This indicates potential barriers to vaccine uptake, which may include lack of access, misinformation, or low perceived risk. Awareness of environmental control measures, such as eliminating standing water around homes, was even lower (mean = 2.60), reflecting insufficient understanding of practical, day-to-day strategies to reduce mosquito breeding. These findings are concerning because Aedes mosquitoes, the primary vector, thrive in peridomestic environments, and failure to implement source reduction contributes directly to local transmission [13-14]. The results highlight the uneven distribution of knowledge across domains: while theoretical understanding of disease existence and vector transmission is relatively high, practical knowledge of prevention and control measures remains limited. This suggests that health education initiatives in the region may be partially effective in raising awareness but are insufficient in translating knowledge into actionable preventive behaviors.
The statistical analysis (Tables 2 and 3) demonstrated that low income, limited education, and restricted access to healthcare are significantly associated with increased risk of yellow fever transmission. This finding reinforces the role of structural determinants in disease vulnerability: individuals from socioeconomically disadvantaged backgrounds are less likely to access reliable information, attend vaccination programs, or implement effective vector control measures. Low educational attainment, in particular, was correlated with limited recognition of preventive strategies, consistent with evidence that literacy and health knowledge are strong predictors of health-protective behavior [15]. Socioeconomic vulnerabilities are compounded by the broader context of the North East region, where insecurity, displacement, and infrastructural deficits disrupt routine health services. Populations in IDP camps or conflict-affected areas may have limited exposure to health education campaigns and reduced capacity to practice environmental vector control, amplifying transmission risk.
The analysis further indicated that populations with limited knowledge are more likely to contribute to the continued spread of yellow fever. Insufficient awareness of symptoms can delay care-seeking and reporting, while inadequate understanding of transmission and preventive measures limits community participation in vector control and vaccination programs. This creates a feedback loop whereby knowledge gaps facilitate disease persistence, which in turn reinforces misconceptions or low perceived susceptibility [16]. From a public health perspective, these findings emphasize the need for integrated interventions that address both knowledge and structural barriers. Health education programs must go beyond raising awareness of symptoms to include practical, actionable guidance on vaccination, vector control, and environmental sanitation. Strategies must also be tailored to low-literacy populations and leverage community influencers such as religious leaders, local health volunteers, and teachers to maximize reach and impact.
Conclusion
The study demonstrates that residents of Nigeria’s North East geopolitical region have moderate knowledge of yellow fever, particularly regarding symptoms and mosquito-borne transmission, but significant gaps remain in understanding vaccination and practical preventive measures such as environmental vector control. Socioeconomic factors—including low income, limited education, and restricted access to healthcare—were significantly associated with reduced knowledge and increased risk of transmission. These knowledge gaps, combined with structural vulnerabilities, contribute to delayed care-seeking, inadequate preventive practices, and continued circulation of the virus in the community. To effectively reduce the burden of yellow fever in the North East, interventions must integrate culturally tailored health education, strengthened vaccination campaigns, and community-based vector control. Leveraging trusted local leaders and low-literacy communication strategies can enhance community engagement and adoption of preventive measures. Addressing both knowledge deficits and structural barriers is critical to improving early symptom recognition, increasing vaccine coverage, and ultimately preventing future yellow fever outbreaks in this high-risk region.
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