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Introduction: Lassa fever constitutes a threat to the public health system in Nigeria with the reoccurring annual epidemics and its attendant risk communication intervention challenges.

Objective: This study examined the influence of public alarm (if any) on respondents' comprehension of risk communication messages about the most common host of the Lassa virus, modes of transmission, risk factors, and protective measures for Lassa fever. The risk communication model (mental noise hypothesis) served as the benchmark for measuring respondents' perceptions in the most endemic states in Nigeria.

Method: The study adopted a quantitative approach, using the survey method. Data for this study were collected from 653 respondents through a structured questionnaire. Respondents were selected through a multi-stage sampling technique. Frequency tables were used to profile the respondents' characteristics and key variables while regression coefficients were used to draw inferences.

Results: The study found a high level of perceived public alarm among the respondents but maximum attention was paid to risk communication messages amid the high level of anxiety. Knowledge of the common Lassa virus-host, modes of transmission, risk factors, and risk reduction measures was adequate irrespective of the high level of perceived public alarm. Public alarm significantly influenced audience comprehension of the risk information about Lassa fever in Ebonyi and Ondo at r2 = 0.040 and 0.076, at p < 0.05 but not in Edo state at r2 = 0.010, at p > 0.05.

Conclusion: The authors conclude that devoting adequate attention to outbreak communication messages amid a high level of anxiety could lead to improved knowledge of infectious diseases.
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Introduction

The significance of information in public health cannot be over-emphasized as innumerable health challenges threaten the human race. Diseases assume various modes according to individuals' physiological makeup and lifestyle. More so, since outbreaks of epidemics and pandemic diseases (Yellow fever, Cholera, Flu, Ebola, Lassa fever, and others) continue to threaten humanity, quality and accessible information has become a necessity for health decision-making. Therefore, the mass media play a key role as the principal purveyor of information regarding disease outbreak at the community, national and global echelons. Often, they serve as intermediaries between public health agencies and the masses during public health emergencies (Kott and Limaye, 2016). In brief, the World Health Organization (WHO) says that the media can help the public access basic facts and information, stimulate adequate knowledge of protective measures against infections, reliable treatment, and care for those affected by illnesses, and clarify rumors and misinformation which often result from disease outbreaks (WHO, 2018). Therefore, an outbreak of infectious disease, such as the Lassa fever epidemic, is eminently newsworthy because awareness and public persuasion for the adoption of specific risk reduction behaviors is critical to the disease containment.

The mass media have remained a veritable means of disseminating health risk information due to their capability to reach a mass and diversified audience within a short time (Okorie et al., 2014; Okorie and Namtira, 2017; Ben-Enukora et al., 2019a,b). Accordingly, the mass media help to expand the audience reach in public health risk communication. They have an edge over the face-to-face interpersonal health communication approaches that take longer time, require a lot of human resources, and are limited to a selected audience at a time.

Studies have also complimented the mass media as the most prominent information channel in the amplification of risks (Coleman, 1993; Perko, 2012; WHO, 2013; Huang, 2020). Therefore, using the mass media in health risk communication essentially entails disseminating information about the underlying causes of maladies, potential risks, the degree of concern they demand, and the necessary risk reduction behaviors to be taken (Ben-Enukora et al., 2022). Consequently, quality and accessible information on public health emergencies provide ample evidence for the public to understand the level of risk posed by diseases and the requisite non-pharmaceutical measures that can limit the chances of infection.

Moreover, research has shown that the medium of risk communication influences individuals' processing of risk information (Manno et al., 2018). Thus, public knowledge and perception of health risks as well as subsequent behaviors toward health risks are shaped by the mass media. Additionally, intended and unintended biases, as well as misinterpretation, and misrepresentation of facts by the mass media during risk communication activities could mislead the audience, particularly in the case of a contagion such as Lassa fever.

Lassa fever is a well-known Neglected Tropical Diseases (NTDs) that is prevalent in Nigeria (Ben-Enukora et al., 2022; Dalhat et al., 2022). The media briefings and public enlightenment campaigns by disease prevention agencies have highlighted the Lassa fever epidemic in Nigeria as a unique threat particularly to people residing in unhygienic environment (Ben-Enukora et al., 2020). Besides, the outbreak risk information often include information about the disease vector, transmission routes and risk factors, number of suspected and confirmed patients, fatality figures, and response activities such as contact tracing, isolation of victims, and expansion of testing and treatment capacity.

Previous studies on public fear, public alarm, or anxiety associated with Lassa fever outbreak communication is sparse in literature, even though the disease has been a threat to the public health system in Nigeria for over seven decades. However, various studies on a related disease (the COVID-19 pandemic), have shown that the disease outbreak triggered a high level of public alarm, fear, anxiety, and depression in diverse regions across the globe (Ahmad and Murad, 2020; Alsharji, 2020; Barzilay et al., 2020; Fardin, 2020; Islam et al., 2020; Ornell et al., 2020; Ozamiz-Etxebarria et al., 2020; Qiu et al., 2020; Roy et al., 2020). Likewise the level of public alarm resulting from the Lassa fever outbreak communication and its influence on public comprehension of the risk messages should be examined to ensure an effective risk information design by interventionists.

According to the proponents of the risk communication models, the mental noise hypothesis assumes that individuals tend to become nervous upon hearing information regarding infectious diseases outbreak, and the fright situation has the tendency to severely impair their capacity to evaluate and interpret information effectively for informed decision-making (Covello et al., 2001; Covello and Milligan, 2010). Thus, mental unrest hinders people's ability to acquire, retain, and interpret information as they develop difficulty in hearing, comprehension, and recall of risk information disseminated. The model describes the effects of distress situations on the reception and processing of risk information as the proponents uphold that fear could ignite a variety of emotional discontents, especially when risks are considered uncontrollable, unpleasant, inequitable, or terrifying. Nonetheless, risk information is better comprehended and embraced where the targeted population has developed a conceptual map or mental model regarding the threat.

Therefore, this study aims to empirically investigate whether exposure to risk communication messages on Lassa fever epidemics in Nigeria causes public alarm and whether such nervousness (if any) has a significant influence on risk information comprehension. Considering the prevalence of Lassa fever in Nigeria, evaluating the influence of public alarm on audience comprehension of the outbreak communication messages is significant for improving future risk communication interventions. Based on this backdrop, the study was guided by the research question: does the public alarm resulting from Lassa fever outbreak communication interfere with audience comprehension of risk information about Lassa fever epidemics in selected endemic states?



Study hypothesis

Perceived public alarm resulting from Lassa fever outbreak communication has no significant influence on audience comprehension of the risk information about Lassa fever.



Materials and methods


The study area

The study was carried out in three states (Ebonyi, Edo, and Ondo) in Southeast, South-south, and Southwest regions in Nigeria, based on the highest number of confirmed cases of Lassa fever reported consecutively for four years [Nigeria Centre for Disease Prevention and Control (NCDC), 2017, 2018, 2019, 2020].



Research design

The cross-sectional study adopted the household survey method, using a self-designed structured questionnaire distributed through the face-to-face approach.



Sample size and sampling procedure

The study sample consisted of 663 respondents deemed statically acceptable for a finite population of over 1,000,000 at a 99% confidence level and 5% margin of error (Krejcie and Morgan, 1970; Research Advisors, 2006). The multi-stage sampling technique was used to determine the local government areas, communities, streets, and households that participated in this study. The respondents were selected from a list of eligible persons in selected households using Wimmer and Dominick (2014) matrix for selecting survey respondents. The instrument was proportionately distributed between the states according to the probability relative to their sizes (155 for Ebonyi, 248 for Edo, and 260 for Ondo state), but six hundred and fifty-three (653) valid copies of the questionnaire were used for analysis. All information obtained in the course of the study was kept confidential and used only for this research.



Data analysis

The data were sorted and arranged with IBM SPSS version 23, and the results thereof were analyzed with percentage tables possessing Likert rating scales, while the regression coefficient was used to draw inferences from the hypothesis result. The p-value > 0.05 was used as the benchmark for decision.



Ethical consideration

Ethical approval for this study was obtained from the Covenant University Research and Ethics Committee (Ref. number CHREC/107/2019) upon the fulfillment of standard ethical considerations. Written consent was obtained from the participants by signature or thumbprint on the informed consent form. Confidentiality of all information obtained was maintained, and the data were used solely for this research.




Results


Perceived public alarm resulting from access to Lassa fever outbreak risk communication messages

Table 1 depicts that most respondents affirmed that they always experience nervousness whenever they hear the news of the Lassa fever outbreaks. However, based on individual states, the results showed that Edo residents tend to be more nervous. The results also revealed that more than 60% of the respondents are always afraid that once someone becomes infected, it will get worse and may lead to death. Half of the respondents perceive the information about contact tracing in Lassa fever outbreak communication as worrisome. Over fifty percent of the sampled respondents believe that figures of suspected and confirmed patients, or deaths resulting from Lassa fever intensifies their fear for the disease. Remarkably, most respondents do not believe they will be infected, irrespective of the high level of public alarm expressed by the study participants.


TABLE 1 Distribution of respondents' opinions on whether they panic over outbreaks communication about the Lassa fever outbreaks according to each selected state.
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Level of attention to risk communication messages about Lassa fever

Table 2 depicts that > 50% of the respondents disagreed that they paid less attention to risk communication messages because of fear. The finding suggests that most of the study participants devoted appropriate attention to risk information about Lassa fever even amid the high public alarm.


TABLE 2 Distribution of respondents' opinions on whether they pay less attention to risk communication messages as a result of fear.
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Comprehension of Lassa fever host and transmission routes

Table 3 demonstrates that > 90% of the respondents affirmed that rat is a common host of the Lassa virus. The result implies that most respondents understand that the virus causing Lassa fever is commonly distributed through rat feces, urine and saliva contaminated foods. Likewise, the table showed adequate knowledge about the secondary transmission of the Lassa virus via human-to-human interaction. Additionally, > 80% of respondents know that drying food items in the sun without adequate monitoring is a potential source of rodents' contamination of foods. Notably, the respondents' opinion on this item was similar across the selected states.


TABLE 3 Distribution of respondents' comprehension of Lassa virus common host and the transmission routes.
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Comprehension of Lassa fever preventive measures

The result in Table 4 foretells that most respondents comprehend that Lassa fever risk mitigation strategies include; nonconsumption of foods contaminated by rats and maintenance of a clean household and surroundings free of rats. Furthermore, most respondents know that disposal of household refuse far from residential areas, workplaces, and market stores prevents rat infestation and lowers the risk of Lassa virus infection.


TABLE 4 Distribution of respondents' comprehension of Lassa fever preventive measures.
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Hypothesis result

The model summary in Table 5A indicates the extent to which the variance in the respondents' knowledge is explained by public alarm across the three selected states. R square, which is a coefficient of determination for Ebonyi, Edo, and Ondo, implies that the variance in respondents' public alarm over Lassa fever outbreak communication can only be interpreted by the variance in respondents' knowledge of Lassa fever in that order.


Table 5A. Regression model summary illustrating the influence of perceived panic on knowledge of Lassa fever.
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The regression ANOVA in Table 5B suggests that public alarm has a significant influence on audience comprehension of risk information for Lassa fever in Ebonyi and Ondo, but not in Edo state.


Table 5B. Regression ANOVA illustrating the influence of perceived panic on knowledge of Lassa fever.
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The regression coefficient in Table 5C illustrates that a unit increase in public alarm leads to a decrease in knowledge in Ebonyi and Edo states. Alternatively, the beta value for Ondo state indicates that a unit increase in public alarm leads to an increase in the respondents' comprehension of Lassa fever risk information. This result implies that nervousness about the virulence of Lassa fever stimulated Ondo residents to seek more knowledge compared to Ebonyi and Edo states, probably because of their educational background.


Table 5C. Regression coefficients illustrating the influence of perceived panic on knowledge of Lassa fever.
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Also, the significance values for Ebonyi and Ondo are below 0.05, indicating a statistical confidence of above 95% but, the significance value for Edo is above 0.05. This result implies that the influence of public alarm on the respondents' comprehension of Lassa fever risk information in Ebonyi and Ondo was significant but not in Edo state. The implication of this finding is that public alarm has no statistically significant influence on audience comprehension of Lassa fever risk communication messages in Ebonyi and Ondo state. Hence, adequate knowledge of Lassa fever may be significantly influenced by other factors other than anxiety resulting from the Lassa fever risk information. Consequently, the null hypothesis was rejected for Ebonyi and Ondo states, but not rejected for the Edo state. However, since the respondents from Ebonyi and Ondo states represent the majority of the sampled participants, the null hypothesis was rejected on a general note. Therefore, public alarm resulting from the Lassa fever outbreak communication has a significant influence on audience comprehension of the risk information for Lassa fever in the endemic states.




Discussion

The results of this study suggest a high level of public alarm resulting from Lassa fever outbreak communication. More so, the results show that Lassa fever is widely perceived as a killer disease. The finding confirms Talisuna et al. (2020) claim that disease outbreaks are always alarming for the public because it is often unpredictable and fraught with surprises. It also corroborates Asogun et al. (2014) report that a greater number of people experienced panic, disbelief, and fear when they heard of the Lassa fever outbreak. This result also supports the reports of fear and panic following the outbreak communication for other infectious diseases, such as Ebola, Monkeypox virus, and the COVID-19 pandemic, in various affected communities in the West African region (Bali et al., 2016; D'Agostino et al., 2017; Ajibo et al., 2018). These results confirm that confusion, fear, and uncertainty usually characterize public health emergencies (Asia-Europe Foundation, 2015).

The present study established a high level of public alarm among the female respondents compared to the male respondents folk. This aligns with Qiu et al. (2020) report that women tend to experience psychological distress more than men. The result further supports Barzilay et al. (2020) claim that females had higher COVID-19-related worries than their male counterparts. Hence, a gender-based approach could be adopted by policymakers to tackle anxiety in future outbreaks. Furthermore, public alarm is associated with younger respondents and lower educational background. Thus, age and education discrepancies in public alarm resulting from Lassa fever outbreak as found in this study could enable risk communication interventionists re-strategize risk information to reduce anxiety in future outbreaks.

Ironically, the results of this study suggest a low-risk perception regarding the chances of being infected with the Lassa virus, and older respondents showed a higher rate of poor risk perception than the younger respondents. Thus, the older respondents may have perceived themselves as infallible and in a less dangerous stance than the young people. This finding may be attributed to overconfidence, where people think they have more control over the risk factors. Furthermore, adequate knowledge of infectious diseases as found in this study might have induced a greater feeling of control over the threat (Zhong et al., 2021). Poor risk perception observed in this study corroborates Barzilay et al. (2020) submission that people worried less about contracting COVID-19. The finding is also consistent with Sund et al. (2017) account that more educated respondents showed lower risk perception than expected. However, the result contradicts Pasi et al. (2018) report that highly educated individuals tend to exhibit higher risk perception regarding infectious diseases than individuals with lower education. Therefore, a low-risk perception among respondents with a higher level of education calls for serious concern. Hence, empirical examination of the factors that could bring about poor risk perception among people with higher educational status could help interventionists to specifically tailor risk messages to boost their level of risk perception in future outbreak communication interventions.

Another source of worry found in this study is the figures of suspected and confirmed Lassa fever patients, and fatality cases resulting from the disease. This result is expected as some respondents who reside in the affected communities probably have been in contact with Lassa fever patients or their close contacts. The finding aligns with Gentili et al. (2020) report that the high number of cases of Tuberculosis in Italy was the utmost concern of the respondents. It also corroborates Ahmad and Murad (2020) finding that information regarding the number of infections and deaths recorded in the recent COVID-19 outbreak caused fear and panic in Iraqi Kurdistan. The “negative” information can be unintentionally magnified and the resultant effect could be detrimental emotional responses and social outrage (Covello et al., 2001; Covello and Milligan, 2010). In essence, it could lead to negative information dominance, when a greater value is placed on the negative outcomes against the precautionary measures. To guard against this scenario, counterbalance of the “negative messages” (number of victims and deaths) with a larger emphasis on positive or solution-oriented messages should be the hallmark of risk communication interventions.

More so, this study found that a high level of concern about Lassa fever may have propelled the residents to pay more attention to the outbreak communication messages to obtain knowledge on how to protect themselves, thereby resulting in adequate understanding and recall of the risk information regarding the common host of the Lassa virus, the transmission routes and the risk reduction measures. However, the regression coefficients in Tables 5B, C show that public alarm has a significant influence on the knowledge of the Lassa virus host, transmission routes, and risk factors in Ebonyi and Ondo but not in the Edo state. Consequently, the null hypothesis was rejected for Ebonyi and Ondo states, but not rejected for the Edo state. This result suggests that the residents of Edo state may have developed a conceptual map or mental model that enabled them to withstand the interference of anxiety in the comprehension and recall of Lassa fever risk communication messages. Thus, a reduction in the level of public alarm would probably lead to a higher level of message comprehension among the residents. Therefore, risk communication interventionists need to develop deliberate measures toward reducing public alarm during Lassa fever outbreaks to enhance better comprehension of the risk information.

The hypothesis results for Ebonyi and Ondo show that the state of high concern over the information on Lassa fever tends to severely impair the abilities of the residents in processing the risk communication messages effectively and efficiently to improve knowledge as stipulated in the assumptions of the Mental Noise Model (Covello et al., 2001; Covello and Milligan, 2010). Thus, the Mental Noise hypothesis could be used as a theoretical assumption to predict the influence of public alarm on audience comprehension of risk communication messages in some disease-endemic communities as in the case of Ebonyi and Ondo. Therefore, it is imperative that risk communication messages are tailored to reduce public alarm and improve message comprehension and recall. Visual materials with a high level of message repetitions could be employed to ensure adequate message comprehension.



Conclusion

This study found that the residents of Lassa fever endemic states in Nigeria are often frightened during the disease outbreaks. More so, maximum attention was paid to risk communication messages in the midst of a high level of anxiety. Audience comprehension of the outbreaks communication about Lassa virus vector, transmission routes, risk factors and risk reduction measures for Lassa fever was adequate, amid a high-level of public alarm. Therefore, we conclude that maximum attention to risk communication messages in the midst of a high level of anxiety could lead to improved knowledge of infectious diseases among the targeted audience. However, the influence of the public alarm on residents' comprehension of risk communication messages for Lassa fever was statistically significant in Ebonyi and Ondo but not in the Edo state.



Recommendations

To curb public alarm during Lassa fever outbreaks and its effect on comprehension of risk information among the target population, the following were recommended:

• Authorities in charge of disease containment should highlight the figures of suspected and confirmed cases of Lassa fever, and case fatality rates during epidemics, in the context of intervention and self-protection.

• The media should make deliberate attempts to avert public alarm by counter-balancing risk information with solution-oriented messages.

• More emphasis should be laid on risk factors that promote the spread of the Lassa virus during outbreaks communication.

• Risk communication messages in Ebonyi and Ondo states should be tailored to reduce public alarm and enhance messages comprehension and recall through the use of visual materials with adequate message repetitions.



Limitations of the study

Data for this study were collected during the post-epidemic phase. Studies implemented at the peak of the Lassa fever outbreak may be more appropriate in predicting the influence of public alarm on risk information comprehension. Both rural and urban residents participated in the study. Thus, the geographic distribution of the respondents may have a significant impact on the results. More so, the respondents' knowledge of Lassa fever was not verified by any cheater questions, and the Likert scale only allows the respondents to select one option for each item.
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