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Abstract  

Hendra Virus (Genus – Henipavirus, Family - Paramyxoviridae) is responsible for a periodic fatal 

disease that is transmitted from flying-foxes (fruit bats) to horses and then humans in eastern 

Australia. This zoonotic virus, crossing from animals to humans, has a mortality rate of 60% in 

humans and 90% in horses. With treatment options still at the experimental stage, risk 

minimization strategies aimed at infection prevention are currently the mainstay for disease 

management. A vaccine for horses was released late in 2012 aimed at preventing infection. 

Because the current risk management strategies rely on horse owners understanding and 

acting on preventative recommendations put forward by government agencies and 

veterinarians, it is vital to understand how these recommendations are considered, delivered, 

received and acted upon by these stakeholders and the assumptions on which all 

communication is based.  

Horse owners display a spectrum of responses concerning strategies they could adopt to 

protect their horses and themselves against Hendra infections, including taking action, 

knowing risk mitigation strategies and not adopting them, and finding the risk mitigation 

strategies impractical and irrelevant. 

This thesis explores social and cognitive factors involved in horse owners deciding about risk 

management strategies. It also examines social and cultural factors that guide veterinarians in 

their decision making and interaction with horse owners around the risk of Hendra virus 

infection. Chapter 2 (Paper I) examines qualitative data from a survey to horse owners, 

released in 2012 at the same time as the vaccine for horses against Hendra virus (N=1195). 

Open comments from the subset of respondents who were horse owners in areas of previous 

Hendra virus cases and who had no intention of vaccinating their horses (n= 49) were 

examined. An understanding of the role of worldview perspective and social influences in risk 

perception and the consideration of legitimacy of responses to risk beyond compliance were 

found to be of consequence to how horse owners considered the risk of Hendra virus and the 

vaccine.  

 The role of these social and cultural factors were further explored in a second survey (N= 210) 

(Papers II & III, Chapters 3 & 4). Chapter 3 utilised Protection Motivation Theory as a lens to 

examine the social and cognitive factors involved in consideration of four property 

management strategies designed to minimise the risk of Hendra virus infection in horses. 

Perceptions about efficacy of the protective strategies was found to be a significant factor in 
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adoption of the behaviours. This should inform development of communication strategies and 

research considerations. Chapter 4 (Paper III) builds on the previous study and extends the 

research to a subset of respondents from the same sample of horse owners (n=150); it 

examines factors involved in these horse owners electing not to vaccinate their horses. Open 

ended comments were coded for self-reported reasons for not vaccinating, with issues of cost 

and concerns about the vaccines’ safety and efficacy being identified as important. 

Frustrations by horse owners that their risk assessment was not valued and lack of trust in 

authorities, including veterinarians were also voiced. 

Data from the previous studies (Paper II & III) were used to inform the structure of in-depth 

interviews with horse owners (N=15) and veterinarians (N=10) in Chapter 5 (Paper IV). 

Interviewees were recruited from the survey (Chapter 3 & 4) and face to face interview data 

were collected and transcribed. Data were coded for themes including how scientific and local 

knowledge is valued and the role of reflexivity in the discourse around Hendra virus. 

Communication practices around the risk of Hendra virus and the vaccine would benefit from 

deeper consideration of local knowledge and the risk mitigation practices already being 

adopted by horse owners and reflection on the assumptions on which current policy is based.  

This research highlights the fact that no one solution fits all stakeholders when responding to 

an emerging zoonotic disease outbreak. If the official response is entrenched in the 

assumption that all those considered at risk will respond uniformly and objectively to the 

proffered solution, with shared outcomes, then the approach will fail to validate local 

knowledge and lay risk management. This may alienate lay stakeholders and inflame divisive 

communication. However, if consideration is given to how people - scientists, government 

officials and publics alike - make decisions around risk, then appropriate, inclusive and 

productive risk communication and management can advance. 

The observed responses by horse owners and veterinarians to the risk of Hendra virus 

infection represent the tip of the iceberg. This scenario reflects the fundamental issue with 

how science is considered by all stakeholders in risk situations, and how scientific solutions are 

subsequently proffered and discussed. Changing how scientists, including veterinarians, are 

trained, to include the sociology and psychology of decision making will encourage a climate of 

reflexivity within scientific research that will improve information sharing techniques used to 

aid in containment during infectious disease outbreaks.   
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Chapter 1. Introduction 

Overview 

As a scientist, and a veterinarian, with the apparent weight of science and evidence based 

practice behind me, why was it that my clients did not behave as I expected they would? Even 

after many years of practice, I was no better at working out the angle, the right words, the 

trick to get people to decide to do what I thought would be best for them and their animals. 

When people need to make a decision involving risk and uncertainty of outcomes, how do they 

proceed? And how can I harness new knowledge to make the veterinary consult more 

satisfactory for all participants?  

These questions become important when considering the particular challenge that faces 

veterinarians and animal owners when an emerging infectious zoonotic disease is involved. A 

new infectious disease brings with it fear and uncertainty, both in outcomes and temporal and 

spatial unknowns. This is further complicated when a disease passes from animals to humans. 

For policy makers and scientists, when domestic animals play the role of the disease vector, 

management appears straight forward. Control of the infectious agent, whether contained by 

pharmaceutical means or euthanasia, is the aim of the management approach and the animal 

is rendered invisible. For animal owners, on the other hand, the relationship with their animal, 

whether livestock, wild or pet, is a powerful driver of decision making that needs to be 

considered by policy makers and veterinarians (Anderson, 1997, Hall et al., 2004). If the 

response to zoonotic infectious diseases incorporates the relational or social side of responses 

as well as likelihood and magnitude of negative outcomes it will be more successful at 

providing assistance and minimising damage (Garvin, 2001). 

Communication around risk occurs in many different arenas, in different formats, with 

different participants. Looking more deeply at communication, examination of discourse can 

allow access to a more reflexive consideration of risk communication. Discourse can be defined 

in a number of ways across social science research. Within this thesis, the term will be used to 

describe what is said, who says it and what it says about positions of power (Fleming, 2015, 

Foucault, 1991). The discourse around risk and uncertainty in issues of health then, reflects the 

multitude of paradigms involved and consequently the complexity of the spectrum 

perceptions and responses to situations of risk. There is an array of evidence based health 

information available on people’s perceived efficacy of various treatments or behavioural 

change intentions. Likewise, on the sociology and psychology side of the research divide, we 
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know more about brains and decision making than ever before. We realise that many factors 

influence people’s reception and use of information and that different individuals can receive 

the same information and react in disparate ways (Longnecker, 2016). However, scientists and 

policy makers are still frustrated by people’s seeming inability to make rational decisions based 

on research findings. Researchers also lack the ability to predict reactions of lay people in 

certain risk situations. Likewise, sociology researchers express their frustration at the apparent 

ignorance of policy makers about what might be expected by decision makers at times of risk. 

Because people in the science and social science fields often take fundamentally different 

approaches to research around risk and do not communicate between disciplines as much as 

they should, it is not surprising that these difficulties arise.  

This thesis presents a series of papers prepared for publication based on risk perception of 

Hendra virus by Australian horse owners and veterinarians.  Paper I (Chapter 2) examines the 

initial response of a sampled horse owning population to the release of a vaccine for horses 

against Hendra virus. It examines how they perceive the risk of viral infection and the potential 

for side effects from a new vaccine for their horses. The second and third papers (Chapters 3 & 

4) examine a sample of horse owners two years after the vaccine release and explore the 

statistically significant and self-reported factors involved in decisions around the risk of Hendra 

virus infection and the adoption of protective strategies using both quantitative and qualitative 

data. The fourth paper (Chapter 5) examines, using face to face interviews, self-reported 

factors that feature in the discourse by veterinarians and horse owners around the adoption of 

the vaccine for horses and the perceived risk of Hendra virus infection. 

This research is situated within the field of risk assessment and perception of infectious 

disease outbreaks (Dowd et al., 2013, Holland et al., 2012, Young et al., 2014). Current 

research examining the response to and risk perception of Hendra virus amongst horse owners  

(Taylor et al., 2016, Kung et al., 2013) has served to highlight the need for deeper examination 

of social and cultural factors at work within the discourse  in order to better inform 

approaches to zoonotic infectious disease risk communication (Bangerter et al., 2011). This 

thesis constitutes a series of studies designed to address gaps in current research in risk 

perception and response to zoonotic diseases, using and Australian case study. 

Inherent in these chapters is an acknowledgement of the artificial nature of classifying people 

into groups or cultures for research purposes, whether by ideology, appearance, preferences 

or responses (Gillespie et al., 2012). However, for the sake of simplification, categories will be 

used throughout this research. Their use is based on the  acknowledgement that the 
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categories are of human construct, are understood in the context of perspective and history 

and are dynamic (Gillespie et al., 2012). This acknowledgement extends to the use of the term 

public in this thesis, recognising the manifold pluralistic nature of the public entity (Wynne, 

1995, Brouwer and Asen, 2010). The use of the terms lay and expert also need clarification. 

Because this research is examining assumptions made around communication of risk, it is 

important to consider the assumptions made in the classification of stakeholders. Scientists, 

researchers, veterinarians, and policy makers will be referred to as salaried experts. Those 

whose contributions to this project are in the context of animal ownership will be identified as 

lay people or horse owners, but this in no way assumes that they are lacking expertise. 

The communication of scientific uncertainty around risk 

At the foundation of any discussion around risk is the arena in which the term risk is defined. 

Research into risk discourse has long highlighted the existence of two apparently mutually 

exclusive definitions of risk stemming from different arenas (Plough and Krimsky, 1987, 

Wynne, 1996b). The first and more traditional definition of risk is the combination of the 

likelihood and magnitude of a negative outcome surrounding a risk event (Lowrance, 1980, 

Sandman, 2012). The second approach views risk as a subjective phenomenon, a social 

construction that is specific to cultural and relational contexts (Joffe, 1999, Douglas and 

Wildavsky, 1982, Slovic and Vastfjall, 2010). These two approaches attempt to deal with the 

inherent uncertainty surrounding risk management and therefore the implications of these 

two opposing definitions are crucial in understanding the discourse around risk and 

uncertainty. 

A traditional definition of risk 

Scientists, researchers and risk analysts define risk as a consideration of the magnitude of the 

event and the probability of its occurrence using a mathematical approach (Sandman, 2012, 

Slovic, 2010). The theories and the models used in risk analysis are developed from historical 

data and scientific assumptions (Slovic, 1999). In this context, risk events are considered 

measurable, predictable and controllable (Alaszewski, 2005, Zinn, 2005, Davis et al., 2011).  

Calculations of the risk, its likelihood and severity and ways to reduce both the chance of it 

happening and the severity of consequences if it does happen are then consolidated into 

information that can be communicated to those considered at risk (Sandman, 2012).  

This rational approach to the consideration of risk makes two fundamental assumptions about 

people and their contemplation of and response to risk. Firstly, it assumes that people will 
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react to risk information as a rational actor might (Alaszewski, 2005, Lehrer, 2010, Garvin, 

2001) and that given the correct information in the correct manner, will adopt recommended 

strategies in an uncomplicated approach to protect themselves from the risk (Kung et al., 

2013, Joffe, 2011). Secondly, it assumes that people contribute nothing to the discourse, that 

they are empty vessels waiting to be filled with information and advice (Joffe, 2003, Wynne, 

1982) .  

The rational actor approach to risk communication focuses on the role of risk analysis experts 

in conveying the risk and finding the correct mode of communication. When evidence suggests 

that the information is not being used rationally, then the experts address this deficit by 

working harder to convey the risks (Alaszewski, 2005). This model gives value to a rational 

response: one that is compliant with recommendations. Responses that appear more 

emotional and less rational, including questioning, avoidance and seeking alternatives are 

relegated to the irrational and noncompliant (Wynne, 1996a, Slovic, 1999, Harambam and 

Aupers, 2015). 

Within this definition,  people who do not adopt recommended protective behaviours to 

mitigate the risk are said to have a faulty ability to process information about the risk (Joffe, 

1999, Abraham, 2011) and their wrong response to the risk is a phenomenon that needs 

correcting or studying (Martin and Richards, 1995).  The assumption is that the fault lies 

entirely with the receiver of information and not the underlying assumptions on which the 

information and the communication process are based. It is assumed that if more information 

or the right information in the correct format is provided, then compliant behaviour will follow 

(Kung et al., 2013, Stocklmayer et al., 2005, Longnecker, 2016).  

The second assumption about how people respond to risk is that they have a knowledge deficit 

that is waiting to be filled. This deficit model of science communication was first identified by 

Wynne (1982), illustrating how rational objective scientists are contrasted with irrational lay 

people in many frameworks that attempt to explain human response to risk. Because people 

are considered to be receivers of information rather than participants in a dialogue, any 

knowledge they bring to the discussion of risk is treated as biased and therefore without value 

(Wynne, 1989, Wynne, 1996a, Garvin, 2001). 

Working within both the rational actor and deficit models of risk communication, attempts to 

analyse and quantify risk are based on assumed authority of scientific knowledge and shared 

outcomes of stakeholders (Davis et al., 2011, Wynne, 1995).  Because scientists and 

government agencies define risk as the product of likelihood versus severity, attempts to 
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control risk events are driven by regulation and calculation, based on defined spatial and 

temporal conditions (Joffe, 1999, Engdahl and Lidskog, 2014).  

However, scientific and technological advances in research and development have altered the 

complexity associated with the consideration of risk (Beck, 1992). For example, the risks 

associated with climate change and emerging infectious diseases cannot be accurately 

calculated because they are not limited by time or space (Slovic, 1987, Leiss and Powell, 2004, 

Wynne, 1996a, Hodge et al., 2014, Vaughan, 2011, Cairns et al., 2013). This has created 

unprecedented degrees of uncertainty in consideration of risk events and has ramifications in 

how risk is communicated (Kahan, 2013a). 

Risk and Uncertainty 

The very nature of scientific enquiry is based on uncertainty. If a scientific hypothesis is found 

to hold under certain circumstances, it is open to challenge from further research to determine 

conditions under which it is not true. The nature of scientific exploration is based on disproving 

what is already known. Friedman, Dunwoody and Rogers (1999) suggest that scientific 

research is more about managing uncertainty than gathering knowledge. Scientific uncertainty 

can be considered a measure of trust or confidence in knowledge, including statistical 

significance, suggesting a state of awareness about the context of the knowledge and what is 

not and perhaps cannot be known. This creates unique issues when it comes to talking about 

what science can find out and what it cannot discover (Damasio, 1996). 

However, from a lay point of view, the concept of uncertainty can mean something very 

different (Friedman et al., 1999). Uncertainty, through this lens, can mean lack of knowledge 

or lack of consensus about existing knowledge (Kahan et al., 2011). These different definitions 

of uncertainty confound the discourse around scientific research and risk. 

Part of the failure of current risk communication strategies lay with how the inherent 

uncertainty that stems from science research and emerging risks is managed (Poortvliet and 

Lokhorst, 2016, Frewer et al., 2002). Emerging infectious diseases and climate change, for 

example, are both difficult topics in risk communication (Kahan et al., 2012, Chong, 2006, Bliuc 

et al., 2015) because predictions based on historical knowledge regarding the magnitude and 

likelihood of the risk associated with them have a high degree of uncertainty.  Researchers and 

policy makers are left with few communication options.  

Traditionally, scientists have considered that uncertainty in scientific knowledge should be 

contained within scientific discourse rather than released to the public and that the public will 
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not be able to understand the context of the uncertainty appropriately (Wynne, 1996b). This 

can result in what Wynne (1992a) identifies as the conspiracy theory of science; when 

information regarding a controversial risk is made public late in the dialogue, it can appear that 

scientists always knew the information and were withholding it . Alternatively, the arrogance 

theory (Wynne, 1992a) is observed when previously unadmitted ignorance is made public 

(Jensen, 2004). Either approach to communication around the uncertainty of risk can damage 

the dialogue between scientists and the public and foster the attitude that science is subject to 

untrustworthy influences (Wynne, 1996b). Wynne goes on to suggest that this is due to a 

defect in the nature of science that renders it insensitive to responses to uncertainty and 

variability, lacking the reflexivity to comprehend its own limitations (1996b). Instead, careful 

deliberation of risk discourse will uncover the need for consideration of the social and cultural 

impact on risk perception and response. 

A social definition of risk 

The social definition of risk is one which looks less at the risk as an event and more at risk 

perception and how the risk is represented by those at risk (Joffe, 2003, Slovic, 2000, Zinn, 

2005, Moscovici and Farr, 1984). Social researchers recognise that people living with the threat 

of risk events do not react as salaried risk experts predict or desire. Sandman (2012, P. 2) 

eloquently summarises this recalcitrant trait of those responding to risk situations, saying “the 

risks that kill people and the risks that upset them are completely different.”  

Joffe suggests that there is minimal benefit in discussing the risk event itself and instead urges 

researchers to focus on the perception that those at risk have and how they are making sense 

of the situation (Joffe, 1999, Slovic, 1999). That is not to say that the risk is not real. Instead, 

considering a physical risk with an equally important socially constructed component will 

inform a more participatory and inclusive discourse (Slovic, 1999). Research has established 

that risk perception is created, maintained and edited by a multitude of social and 

psychological factors including trust (Engdahl and Lidskog, 2014), world view (Kahan et al., 

2007), emotions and affect (Joffe, 2003, Slovic, 2012), and the context of social and cultural 

processes (Douglas, 1986).  

Adopting these lenses can provide an avenue to understanding people’s response to risk 

(Kahan, 2013c). By examining the theories and frameworks that include these social and 

psychological factors of risk perception, it is possible to develop an approach to discussing risk 

that is both scientific and social.  
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Humans have always lived with risk. However, the current approach to responding to risk 

events based on the traditional, mathematical risk definition is in need of a renewal and 

further examination. Research has highlighted the inadequacy of the current risk analysis 

approach based on assumed rational responses (Alaszewski, 2005) and focus on evidence of 

risk rather than communication and decision making research (Cairns et al., 2013). Continuing 

to provide risk management strategies driven by information and the assumption of shared 

outcomes will continue to result in wasted resources and opportunities, frustration and 

mistrust (Kahan, 2010). Instead, the social and cultural influences of risk perception and 

decisions need to be examined and increased understanding of these incorporated into risk 

management.  

Theoretical considerations of risk perception 

The significant mismatch between the scientific expectations of what should be considered 

risky and the response of the general public to risk became apparent during the developing 

nuclear energy debate and management and care of the environment (Wynne, 1982, Fischhoff 

et al., 1980, Garvin, 2001). While this appeared to be the first time that publics worldwide 

were activated and reacting to risk on a large scale, it is more likely that this is the first time 

that the public was provoked sufficiently to produce an overt response. Previously, the 

objections probably existed but were not manifest in obvious behaviour (Wynne, 1996a). 

The cultural theory of risk perception 

The work of cultural anthropologists Douglas and Wildavsky, in developing the Cultural Theory 

of Risk, suggests that deciding what risks are worth our attention and which ones we can 

afford to ignore is not about statistical analysis or fear or even experience (1982). Instead, in 

order to address the myriad of experiences that social life brings, including risk, social bias is 

necessary. Social bias assists us to order our universe so that we can live with the inability to 

know and see all things necessary to act and make decisions (Douglas and Wildavsky, 1982). 

With bias, we are able to let go of some risks so as to improve our capacity to embrace others 

(Douglas, 1986, Joffe, 2003). We then prioritise the dangers so that we know how best to 

respond. 

Suggesting the existence of a social bias or context through which we view life is not to suggest 

that there exists an inherent, unbiased, correct view of life and therefore correct action and 

perception of risk. Instead, understanding the role and action of social context in risk 

perception will enable us to understand more about what type of society and social 
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organisation people conform to and what type of institutions they will have credible and 

trusting relationships with.  

Douglas and Wildavsky define risk as a joint product of knowledge about the future and 

consent about the most desired outcomes (1982). Therefore, the consideration of risk 

management outcomes becomes significant. Because we cannot have complete insight of the 

future, we rely on social context and culture to inform us of what we think is dangerous. 

Consequently we will raise some risks and depress others, according to the social nature of 

decision making (Douglas and Wildavsky, 1982). It is only with hindsight that certain decisions 

can be regarded as correct. An approach to risk management that relies on recommending a 

narrow range of ‘correct’ strategies, will guarantee that any dissenting view, any lack of 

compliance will be identified as irrational, ignorant, ill-conceived  and will be ignored (Duckett 

et al., 2015). 

Irrational responses are also classified as emotional, implying that decisions and emotions are 

independent and the involvement of the latter weakens the former (Douglas and Wildavsky, 

1982, Joffe, 2003, Slovic, 1999). However, research has identified that decision making is 

inherently emotional (Damasio, 1996, Lehrer, 2010, Barbalet, 2011). Damage or removal of the 

orbitofrontal cortex , the part of the brain responsible for integrating emotions into decisions,  

leaves us without emotions but also unable to make even the simplest decision regarding 

appointments and to cycle endlessly through the possible outcomes without settling on a 

choice (Lehrer, 2010, Damasio, 1996). Therefore, to label a noncompliant decision or 

behaviour as emotionally driven is in fact true. However, to subsequently consider the decision 

as wrong or misguided is short sighted and ill-informed. 

An extension of the Cultural Theory of Risk implies that risk as identified by researchers and 

assessors is also culturally bound. Wynne suggests that scientific discourse around risk ignores 

the social dimension implicit in peoples’ processing of evaluations and assessments of 

scientific knowledge (Wynne, 1996b). Consequently, the discourse adopts a version of the 

social nature of the scientific lay interaction that lacks the necessary self-awareness and 

reflexivity to acknowledge the deficit (Wynne, 1996b). Slovic (1999) identifies the significance 

of this by highlighting the idea that those that define the risk also have the power to control 

the rational solution and validate  knowledge that is considered acceptable. The discourse 

determines those considered experts and defines the value given to local knowledge and 

experience (Slovic, 1999, Garvin, 2001). The mismatch in risk perception will remain as long as 

the underlying epistemological issue concerning the validity of local knowledge remains in 
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place. Unless reflexivity and self-awareness allow for the inclusion of alternative knowledge 

sources in the discourse, the opportunities to fully engage with the public in a participatory 

and effective way will remain out of reach (Mayo and Hollander, 1991, Wynne, 1993). 

Protection Motivation Theory 

Protection Motivation Theory (PMT) was  originally developed in order to examine more fully 

the significant variables in the behaviour changing work of fear appeals (Rogers, 1975). Fear 

appeals were first defined as the role a message played in describing the unfavourable 

consequences of not adopting the recommendations contained in the message (Rogers, 1975). 

Fear appeals were a much utilised but not well understood tool to instigate behaviour change. 

Fear appeals were recognised as containing multiple stimuli which need to be specifically 

identified and operationalised so that they could be tested for their ability to produce attitude 

and behaviour change (Milne et al., 2000, Rhodes and Wolitski, 1990, Dijkstra and Bos, 2015).  

PMT has become a predictive and intervention tool for health-related behaviour and has been 

used to examine factors that guide people’s decision making process in a number of different 

scenarios where protective behaviours play a role, such as preventative health campaigns 

(Eppright et al., 1994, Jiang et al., 2009). Its usefulness as a framework for understanding 

human decision making better has been extended to other risk situations such as flooding 

(Grothmann and Reusswig, 2006). 

A feature of the PMT model is that it differentiates between two main cognitive processes: 

threat appraisal and coping appraisal (Prentice-Dunn and Rogers, 1986). The former consists of 

a perception of risk with assumptions of perceived probability and severity, the feeling of fear 

and maladaptive response rewards (the perceived benefits of not adopting the recommended 

protective strategy) (Floyd et al., 2000). Coping appraisal takes place temporally after the 

threat appraisal and only if a certain threshold of threat appraisal is passed. That is, there 

needs to be a minimum level of concern before people consider protective behaviours 

(Schwarzer, 1992). Coping appraisal includes consideration of the efficacy of the response (the 

protective strategies recommended by authorities), self-efficacy (the person’s perceived ability 

to carry out the protective behaviours), and perceived protective costs (perception of time, 

effort and cost to carry out the protective behaviours) (Rogers and Prentice-Dunn, 1997). 

Identifying the role of social context, cognition and identity in how people respond to science 

and issues of risk is not to assume that these approaches are unambiguous or empirically pure 

(Wynne, 1992c, Ochieng and Hobbs, 2016, Joffe, 1999). Relationships and identities are 
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changeable, and context specific. Therefore, accompanying  values, beliefs and responses will 

also morph. Attempts to capture responses as discrete entities which can be measured in 

quantitative surveys fail to capture the complete picture (Joffe, 2003). A “subversive 

scientism” (Duckett et al., 2015) is identified, inherent in assumptions on which large scale 

surveys are based, that actually renders the more useful and significant social aspects of the 

discourse invisible (Wynne, 1992d).The context of the value, the belief and the response gives 

social based meaning and it is within this context that the discourse around risk needs to 

proceed. 

For researchers and risk experts, the need to understand that risk decisions and behaviours are 

grounded in emotion and are a social force is paramount to gaining insight into managing 

responses to risk. This becomes of particular importance in disease outbreak situations, where 

rapid response and planning with temporal constraints is needed for containment and 

prevention. 

Uncertainty and risk perception of zoonotic disease outbreaks 

The nature of scientific research of disease  

Historically, illnesses and disease were considered as a physical event but also awarded with 

social or spiritual significance and these factors played a role in the treatment of and response 

to the event (Douglas, 1992, Lock and Gordon, 1988).  With the onset of the Industrial 

Revolution, thinking changed to reflect the perception of the autonomy of science, medicine 

and biology from previous spiritual, abstract connections (Lock and Gordon, 1988). Science as 

a body of knowledge and as a process became a tool designed for prediction and control, 

separating  mind from body (Damasio, 1996).   

With this separation came the view that science is able to, by accurate observation and 

objective deduction, reach a level of knowledge that could enable almost perfect prediction 

and control of the body and health.  Stemming from this view of the world, it was considered 

that an objective observer could experimentally determine facts about the world that are 

completely without influence from the social and cultural context from which they were 

collected and untainted by the observer’s own assumptions, previous experience or goals 

(Yardley, 2013). Emotions, values and attitudes were seen as potential barriers to attaining and 

representing the truth. From these changes in how science and medicine were considered, 

came a dominant biomedical model of health and illness that reduces the experience of illness 
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and disease to one of physical processes only, disqualifying the apparent distortion of  ‘truth’ 

that comes from consideration of psychological and social factors (Lock and Gordon, 1988). 

Even social scientists reified scientific facts and processes to a place beyond analysis and 

reflexivity, where science knowledge holds special inviolate status, free from bias and 

corruption (Lock and Gordon, 1988, Mayo and Hollander, 1991). This deification of scientific 

knowledge and process has led to a loss of awareness amongst scientists and researchers of 

the balance between the biological reality of pain and suffering and the social and cultural 

context in which it occurs (Douglas, 1986). This situation is further complicated in disease 

outbreaks when both animals and humans are involved. 

Animals and humans have long relationships characterised by symbiosis and antibiosis: master 

and slave, friendship and business partner (Anderson, 1997). Because of the complexity of the 

relationships, disease outbreaks within this context are fraught with complications beyond the 

disease symptoms, management and prognosis (Convery et al., 2005). In the case of zoonotic 

diseases, when both animals and humans are susceptible, managing salaried and lay 

communication and responses is very complicated.  

Salaried and lay responses 

When new diseases emerge, they bring with them a flurry of activity as researchers and policy 

makers attempt to secure data that will assist in the creation of a response package, one 

aimed at limiting spread and negative outcomes. At the same time those at risk need 

information and assistance to plan and to protect themselves and their animals. Therefore, 

initial information and guidance from researchers may be based on tentative findings and 

framed by uncertainty. The body of scientific knowledge about emerging diseases grows with 

time. However, emerging infectious diseases do not allow for the luxury of waiting but instead 

demand action to prevent illness and death. 

Researchers are therefore left in the unenviable position of having to release information that 

may only represent a small aspect of disease control. The information may even later prove to 

be incorrect (Fogarty et al., 2011) or misrepresented by those with other motivations (Jensen, 

2004). It is easy to understand why researchers and policy makers might avoid the issue of 

uncertainty altogether and present the data as concrete and reliable, independent of context 

and conditions (Jensen, 2004). In disease outbreak situations, policy makers are under 

pressure to avoid panic, instil a sense of calm and to create dialogue that will encourage 

compliance and trust (Davis et al., 2011). 
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However, the assumption that lay people cannot manage uncertainty in information is 

particularly dangerous when successful responses to infectious disease outbreaks rely on large 

scale action and compliance with guidelines that are themselves based on a high level of 

uncertainty. In fact, presenting  information as infallible and completely reliable can have a 

boomerang effect and can create in stakeholders a sense of distrust at the very least and a 

conspiracy theory response at the most extreme (Wynne, 1996b, Harambam and Aupers, 

2015). Examples include the United Kingdom Governments’ handling of the Bovine Spongiform 

Encephalitis (BSE - Mad cow disease) meat contamination outbreak in the 1990s (Leiss and 

Powell, 2004, Jensen, 2004) and community allocation of responsibility for the prevalence of 

Lyme disease (Roh et al., 2015).  

What is common to many infectious disease management strategies is that their target public 

does not exist, except perhaps in mathematical models (Davis et al., 2011, Garvin, 2001). 

Assumptions include shared outcomes and goals of mitigating risk, and a vulnerable public, 

passive and awaiting instructions to act, as well as unable to respond to uncertainty (Davis et 

al., 2011). By limiting the social context considered within disease response modelling, the 

output is also restricted and will continue to result in infectious disease control policies that do 

not engage the public, waste resources and decrease trust by stakeholders. 

People’s responses to infectious disease outbreaks are complex. Diversity of responses can 

include distancing and blame (Joffe and Haarhoff, 2002, Goodwin et al., 2011), frustration 

directed at authorities (Kung et al., 2013), fear and mistrust and accusations of conspiracy 

(Bangerter et al., 2011) and compliance with recommended protective measures (Davis et al., 

2011).  

Development of proactive inclusive strategies may be possible if the approach to zoonotic 

disease risk management seeks to include stakeholders and be informed by psychology and 

social science. Development should not be restricted by a policy approach that considers the 

public as vulnerable, passive and awaiting instruction. Adoption of a bio-psycho-social model 

of communication around health risks may allow for the inclusion of the multitude of factors 

that drive risk decision and communication in both lay public and salaried experts (Van de 

Velde et al., 2016, Engel, 2012). 

Hendra virus 

In September 1994, a well-known horse trainer in southern Queensland, Australia reported 

that horses in his training stable were sick with what appeared to be a respiratory illness 
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(Murray et al., 1995). By the time the outbreak was contained, his training assistant was 

critically ill and he and 20 of his horses were dead.  

In September 1995, a farmer that had assisted his veterinarian wife with a post mortem on a 

dead horse in August 1994, died after a short neurological illness (Paterson et al., 1998). He 

had become ill just after the time of the post mortem, fully recovered and then became sick 

again. The same virus involved in the training stable disease outbreak was identified as the 

causal agent and the horse from the original post mortem was subsequently found to have 

been infected with the same virus 

The virus was first called Equine Morbillivirus, in the paramyxovirus family together with 

distantly related measles and canine distemper (Murray et al., 1995). The virus was 

subsequently renamed Hendra virus, after the suburb where the racing stables involved in the 

early cases was located (Field et al., 2001). Hendra virus was also found to be related to Nipah 

virus, also a zoonosis that is carried by flying-foxes but also infects pigs and subsequently 

humans (Centre for Disease Control and Prevention, 1999). Nipah virus is more highly 

infectious between and within infected species and has a higher mortality rate than Hendra 

virus (Hsu, 2006). Similarities in their antigenic and molecular structure indicated that the two 

viruses were part of a new genus, Henipavirus (Wang et al., 2001). 

Since the index case of Hendra virus in 1994 there have been over 50 known events with over 

90 horses and seven human cases with a mortality rate of 90% in horses and 60% in humans 

(Field et al., 2015a). Human infections all occurred through prolonged contact with 

contaminated fluids from sick horses (Goldspink et al., 2015). There is no evidence of 

contagion between horses, nor between humans. The cases at the racing stables and a 

subsequent outbreak at a veterinary clinic where multiple horses were infected were thought 

to involve infection through direct contact with contaminated equipment (Field et al., 2001). 

After numerous species of animals and insects were tested, the putative natural hosts, in 

which it causes no disease, were found to be four species of flying-foxes on the Eastern coast 

of Australia (Smith et al., 2014, Halpin et al., 2000). More recently the Black and the Spectacled 

flying-foxes  were found to be more likely responsible for the spillover events (Smith et al., 

2014).  Horses are thought to become infected via inhalation of virus from pasture or ingestion 

of food or water contaminated with the virus, however, this has been difficult to replicate in 

the laboratory (Goldspink et al., 2015, Field et al., 2015a). The virus is thought to be 

transferred to the pasture via bodily fluids from flying-foxes overhead, with urine considered 

the most likely medium responsible for transmission (Edson et al., 2015). Infection directly 
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from flying-foxes to horses, without pasture contamination may also be possible (Edson et al., 

2015b, Martin et al., 2015, Field et al., 2015b). 

Between 1994 -2010, there were 14 Hendra virus events, including the 7 human cases. In 

2011, however, there were 18 Hendra virus events in three months involving over 20 horses. 

Some of these events involved multiple horses and the geographic range of infection was the 

widest observed (Middleton et al., 2014). In response to this indication that Hendra virus was 

still prevalent, a Hendra virus vaccine was developed for use in horses, and consequently 

providing protection for humans (Middleton et al., 2014). This vaccine was released for 

restricted permit use in November 2012, pending full registration with the Australian 

Pesticides and Veterinary Medicines Association (APVMA), the government body responsible 

for the registration of all agricultural and veterinary chemicals. The permit enabled the vaccine 

to be used under strict conditions. These included administration by a trained and accredited 

veterinary surgeon, inoculation of horses that were microchipped, the details of which are 

entered on the national online registry. Since its release, the permit for Hendra virus 

vaccination has undergone several iterations, including instructions for six-monthly boosters. 

In August 2015, the vaccine became fully registered with six monthly boosters still 

recommended. In May 2016, the permit for Hendra virus vaccine was revised to include 12 

monthly boosters. 

The risk discourse around Hendra virus and the vaccine has become divisive. Some horse 

owners have adopted the vaccine and maintained the 6 monthly booster protocols while some 

are concerned about the efficacy of the vaccine and the safety of the booster regime. Some 

veterinary clinics have introduced a ‘no vaccine, no see’ policy, resulting in horse owners being 

unable to get veterinary assistance for their horses. Workplace Health and Safety (WHS), the 

Australian Federal government department responsible for overseeing safe workplaces has 

investigated numerous potential Hendra virus cases that were managed by veterinarians. 

Three veterinarians have been prosecuted to date for failure of duty of care to their clients. 

The public and political response to the reports in mainstream, social and digital media has 

resulted in a Queensland government inquiry: ‘Hendra virus (HeV) Equivacc® vaccine and its 

use by veterinary surgeons in Queensland’, with findings due in August 2016. These events 

further illustrate the need for research into the discourse of horse owners and veterinarians.   
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Limitation of available research 

The gaps in current literature regarding risk perception and response by Australians to 

uncertainty around zoonotic disease outbreaks have informed the aims of this research. While 

research into the transmission and treatment of Hendra virus and flying-fox dynamics is 

prevalent, current social research into Hendra virus has been restricted to large quantitative 

studies with limited access to in-depth qualitative information. This thesis project responds to 

the call for more research into how the Australian public think and feel during infectious 

disease outbreaks (Davis et al., 2011) and addresses the following needs: 

Examination of the relationship between veterinarians and horse owners  

In the context of Hendra virus, current studies are limited to the effects on veterinarians and 

their work practices (Dowd et al., 2013, Mendez et al., 2012, Mendez et al., 2014). Available 

evidence suggests that horse owners cannot be assumed to be a homogenous group in terms 

of beliefs and values and subsequently more data is required in order to examine how they 

perceive the risk of Hendra virus and their approach to risk management (Kung et al., 2013, 

Taylor et al., 2016). Wynne has suggested that large scale survey methods miss the richness 

and nuances of social networks (1996b, 1982). The use of qualitative data allowed for the 

consideration of individuals as more than one dimensional (Wynne, 1996b) and a deeper 

exploration of the discourse of horse owners and veterinarians was carried out. 

Management of zoonoses with high morbidity and mortality in Australia 

The most common zoonoses involving  nonproduction animals in Australia are transferred by 

dog and cat bites (Department of Economic Development, 2007). These have low morbidity 

and mortality and require a different approach to management than Hendra virus which has 

high morbidity and mortality in both horses and humans (Goldspink et al., 2015). Because of 

the reality of flying-foxes carrying other zoonotic diseases (Young et al., 2014, Francis et al., 

2014) and the close relationship between flying-foxes and urban and rural life in Australia, it is 

likely that other emerging zoonoses will be identified in the future (Roche et al., 2015). Hendra 

virus provides a good opportunity for careful study of management processes because despite 

the high morbidity and mortality rate, it is of low infectivity (Williamson et al., 1998). This 

allows time to consider how the risk of Hendra virus transmission and infection can be 

managed. 
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Chan (2009) suggests that research and management policy into infectious disease outbreaks 

favours the Global North, leaving countries in the Southern Hemisphere ill prepared. Research 

that is specific for Australia provides resources for a local response and allows for the social 

and cultural differences that arise between and within countries. 

Management of Zoonoses affecting nonproduction animals in Australia  

While there are numerous studies on the potential for zoonoses in production animals in 

Australia (Adams, 2004, O'Connor et al., 2015), there is limited literature on those animals kept 

as pets. Horses as domesticated animals straddle the border between production animals and 

pets in Australia (Smyth and Dagley, 2015, Taylor et al., 2016). Understanding the relationship 

between horse owners and their animals is complicated (Anderson, 1997) and there is little 

literature to assist in understanding the consequences of a zoonotic disease outbreak in 

horses. 

Aims of the research 

The overall aim of this project was to examine the discourse around Hendra virus by 

veterinarians and horse owners to provide resources to inform improvements in how risk 

around zoonotic diseases in horses in Australia is managed by veterinarians and policy makers. 

Communication by vets and horse owners around the risk of Hendra virus takes many forms. 

This thesis examines both written and spoken data from quantitative surveys, open ended 

survey questions and semi structures interviews. From this communication data, closer 

examination of the discourse around Hendra virus risk – what is said by whom and with what 

authority (Fleming, 2015) – has been undertaken in order to inform future risk communication. 

This research project was designed as a multistage process. Data were collected from 

secondary sources in order to examine initial response by horse owners to a new vaccine 

released for horses against Hendra virus. These data informed development of a quantitative 

survey and semi structured interviews. These data are presented in Chapter 2. 

The second part of the project examines data from a survey that was accessed by horse 

owners through veterinary and horse interest Facebook pages (Chapters 3 & 4, Appendix I). 

This survey collected both quantitative and qualitative data in order to examine factors 

associated with the uptake of protective strategies to reduce the risk of Hendra virus infection 

and to identify reasons for non-vaccination of horses against Hendra virus. The survey was 
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developed in order to more fully explore risk perception of Hendra virus and the vaccine for 

horses by horse owners. 

The final part of the project considered how engagement with horse owners and uptake of 

management strategies may be improved by collecting data from face to face, in depth 

interviews with selected respondents from the survey, and with veterinarians from the same 

geographical regions (Chapter 5, Appendix II & III). Data collected were examined as a 

reflection of the risk discourse around Hendra virus and to more fully examine the mismatch in 

risk perception between veterinarians and horse owners. 

The aims behind this multistage approach was to be able to focus in increasing detail on the 

discourse around Hendra virus and people’s perception of risk of infection, while utilising 

background data to examine the picture as a whole. The quantitative data provided access to 

what people were doing and the qualitative responses in the survey and the interviews 

provided more access to the why. 
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Chapter 2. Risk perception and Hendra virus: Horse 

owners’ adoption of protective strategies for their 

horses  

Preface 

This chapter examines responses of horse owners who live close in close proximity to previous 

Hendra virus cases and who when the vaccine for horses was first released, reported they did 

not intend to have their horses vaccinated. These data provide insight into the discourse 

around Hendra virus and the vaccine, highlighting the need to consider social and cultural 

factors when developing risk management plans. This informed studies reported in Chapters 3- 

5. 

Abstract 

A snapshot of the complexity surrounding risk assessment of an infectious, zoonotic, vaccine-

preventable disease is provided in the discourse surrounding Hendra virus cases in horses and 

humans in Australia where over 80 horses and 4 humans have died as a result of the disease 

thus far. This research utilises qualitative methods to elucidate how horse owners are making 

sense of living with the potentially fatal risk of Hendra virus infection. Data were available from 

a large survey of horse owners in the Australian states of Queensland and New South Wales. In 

responses to open-ended questions, comments were analysed from the subset of horse 

owners (n=49) within 100kms of a previous Hendra virus case who reported that they had no 

intention of vaccinating their horses. Results show that worldview and protection of social 

group identity are strong drivers in how the risk of Hendra virus is perceived and what 

protective strategies are adopted against Hendra virus infection in their horses. The approach 

taken by authorities might be perceived as ignoring or even precluding horse owners’ risk 

assessment and responses. These research findings highlight the necessity of including 

influences of social and cultural factors in development of communication strategies and policy 

relating to infectious disease risk assessment. 

Introduction 

People’s responses to infectious disease outbreaks are complex, diverse and sometimes 

surprising. Responses can range from compliance with recommended protective measures to 
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fear, panic, apathy, blame, accusations, distancing, adoption of alternative protective 

measures and frustration directed at authorities (Davis et al., 2011a, Joffe, 2011, Bangerter et 

al., 2011, Kahan et al., 2010).  

What is common in situations of infectious disease outbreaks is firstly, the uncertainty of 

authorities and those paid to analyse risk (salaried experts) as to how to manage diverse 

reactions and secondly, confusion as to the reasons for the low rate of adoption of 

recommended protective strategies by those considered at risk (Kung et al., 2013, Slovic, 

1987). The much researched gap between how risk is perceived by salaried experts and the 

public has at its root two main issues that are themselves connected: firstly how risk is defined 

and secondly a lack of appreciation by some salaried experts of factors that influence risk 

perception (Cairns et al., 2013, Vaughan, 2011, Sandman, 2012, Jensen, 2004, Wynne, 1982, 

Kahan, 2013b, Abraham, 2011) 

Definitions and approach to risk 

The traditional definition of risk includes the combination of likelihood of a risk event and 

magnitude of a negative outcome surrounding that event (Lowrance, 1980, Sandman, 2012). 

Within this definition,  people who do not adopt recommended protective behaviours to 

mitigate the risk have been said to have a faulty ability to process information about the risk 

(Joffe, 1999, Abraham, 2011) and their seemingly  irrational response to the risk is a 

phenomenon that needs correcting  (Martin and Richards, 1995).  A positivist, deficit model of 

science communication, first identified by Wynne (1982), proceeds on the assumption that if 

more information, or the right information in the correct format is provided, then compliant 

behaviour will follow (Kung et al., 2013, Stocklmayer et al., 2005).  

Working within this traditional approach to risk, attempts to analyse and quantify risk are 

often a top down exercise driven by salaried experts and characterised by information-heavy 

responses to possible threats.  Researchers, scientists and governments attempt to control risk 

events by regulation and calculation, based on defined spatial and temporal conditions (Joffe, 

1999, Engdahl and Lidskog, 2014). However, scientific and technological advances in research 

and development add complexity to the consideration of risk. Risks that stem from the 

scientific advances themselves and from the culture surrounding scientific research are 

considered partly responsible for this complexity (Beck, 1992). For example, risks potentially 

associated with climate change, nuclear power, nanotechnology and emerging infectious 

diseases cannot be calculated accurately, insured against or even compensated for currently 
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because they are not limited in time or space (Slovic, 1987, Leiss and Powell, 2004, Wynne, 

1996a, Hodge et al., 2014, Vaughan, 2011, Cairns et al., 2013).  

Because the traditional approach to risk fails to deal adequately with uncertainty surrounding 

risk events, risk analysis and communication are open to public scepticism and even derision 

(Joffe, 1999, Beck, 1996, Jensen, 2004, Kahan, 2010, Abraham, 2011). There is a divide 

between salaried experts on one side who assess the level of risk, then devise and recommend 

protective strategies, and those who live with the risk and decide to adopt or adapt those 

protective strategies. It should be of no surprise then that the risk perception of salaried risk 

experts and those who experience and process the idea of risk is often mismatched: that the 

response of the latter does not match the expectations of the former (Slovic, 1999, Sandman, 

2012) and consequently, legitimate risk responses by those at risk might go unacknowledged 

by salaried risk experts. 

Cultural theory of risk 

Douglas and Wildavsky identify the mismatch of risk perception between lay people and 

salaried experts as a cultural divide (1982).  Risk perception is sculpted by cultural and social 

norms, and whether or not the threat maintains or challenges these norms (Kahan et al., 

2007). Perceptions are formed independently from statistics and likelihood (Lehrer, 2010). 

Therefore, any discussions or decisions made around risk perception need to include an 

understanding of the cultural and social background of the people involved, including the 

salaried experts, who are not without their own risk perception culture (Barke et al., 1997). In 

fact, Joffe (1999) suggests that risk assessment is less about the need for accurate statistical 

information and more about people’s need to represent the risks in a way that protects 

themselves and the groups with which they identify from threat. 

When people feel at risk, they tend to take guidance from their peers and community (Cairns 

et al., 2013, Joffe, 1999). As a way of protecting this community, people are driven to depict 

the threat in such a way as to guard themselves and the groups they ally with (Joffe, 1999, 

Wynne, 1995). In order to avoid situations that are destabilizing because of their threat and 

uncertainty, and to remain in a state where they can function, people will make meaning of 

the threat that is based on re-establishing stability and a sense of security (Cairns et al., 2013). 

This might result in blame being placed on those who are outside the group (Joffe, 1999). 

Groups that already have shared sets of belief patterns will establish shared sets of meaning in 

an attempt to experience the environment as predictable and safe (Joffe, 1999) and as a 

means to protect their sense of self and identity (Kahan, 2013a).  
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Self-identity is multifaceted and complex: a psychological discipline in itself. One important 

aspect of self-identity is what Slovic identified as worldview (1999). Dake defined worldview as 

“orienting dispositions” (1991): a culmination of personality, politics, social structure and 

cultural perspective that informs risk judgements. It is these dispositions that are protected 

and maintained as risk perceptions are formed (Douglas, 1986, Kahan, 2013a, Rayner, 1992).  

One set of dispositions useful in examining responses in this study is termed hierarchy-

egalitarianism (Kahan, 2013b, Thompson et al., 1990). These reflect a relative preference for 

either a social context where authority is connected to specific roles in society or one which is 

free from stratification of who should provide instruction or direction. Incorporating individual 

and group worldview into risk perception discourse examination allows for a fuller 

understanding of response to risk and should also assist in policy and communication strategy 

development.  When the risk involves a newly emerging infectious disease with high morbidity 

and mortality that crosses the species barrier to humans, as in the case of Hendra Virus, 

appreciating the role of worldview in how the risk is perceived becomes paramount. If the 

complex and socially constructed nature of risk continues to be neglected, with its 

amalgamation of scientific, social, political, cultural and psychological factors, the risk 

perception of salaried experts and lay people will continue to be mismatched (Slovic, 1999, 

Engdahl and Lidskog, 2014).  

Hendra Virus Management 

The current approach to management of Hendra virus prevention for horses and humans is to 

manage the relationship between horses and flying-foxes such that their contact is reduced. 

Initially this involved property management strategies such as covering food and water 

sources, preventing horse access to fruiting and flowering trees in paddocks and yards, and 

keeping horses under human made shelter at dawn and dusk while flying-foxes are most active 

(Department of Agriculture, 2013). However, the actual factors involved in the spillover events 

from flying-foxes to horses remain elusive. 

After a cluster of Hendra virus cases in 2011, release of the vaccine for horses against Hendra 

virus in 2012 and an increased number of flying-foxes being found in urban areas (Edson et al., 

2015a), the preventative strategies adopted by those close to previous Hendra cases is of 

interest because of the potentially greater risk of infection in horses owned by those electing 

not to vaccinate and subsequent risk to others who might care for those horses.  
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The Australian Commonwealth, Federal and Queensland and New South Wales State 

governments announced funding for the National Hendra Virus Research Program (NHeVRP) to 

accelerate research projects surrounding Hendra Virus. One of these projects, the Horse 

owners and Hendra virus: A Longitudinal cohort study To Evaluate Risk (HHALTER) was tasked 

with examining peoples’ beliefs over time surrounding the risk of Hendra virus and adoption of 

risk management strategies. The HHALTER project was designed by Dr Melanie Taylor and her 

colleagues at the University of Sydney to examine longitudinal perceptions and decision 

making around the risk minimisation strategies published and promoted by government 

departments.  

Current project  

Some horse owners in close proximity to previous Hendra virus cases are electing not to 

vaccinate their horses. It is important to understand how they are making sense of and living 

with the risk of Hendra virus infection and what they think about the vaccine. The qualitative 

responses of this group of horse owners to open ended questions in the HHALTER Survey 1 

were examined in light of psychological and sociological frameworks that inform discussion 

around sense making during times of perceived risk. Details regarding Survey 1 can be 

obtained by contacting Dr Taylor. 

Research Question: For horse owners within 100kms of a previous Hendra virus case who are 

electing not to vaccinate their horses against Hendra virus, how are they making sense 

within the discourse concerning Hendra virus, the vaccine and the risk of infection in their 

horses? 

Methodology 

The HHALTER survey consisted of five online surveys issued to horse owners over two years, 

about six months apart. Following stakeholder consultation (Sawford et al., 2014), the first 

survey was launched in November 2012, concurrent with the vaccine release.  The survey, 

which was completed online and supported by Survey Monkey™, consisted of up to 60 

questions and took about 25 minutes to complete. Quantitative questions explored the nature 

of the respondents’ involvement with horses, their risk perception of Hendra Virus and their 

perceptions and uptake of recommended risk management strategies. The survey also 

included some open questions aimed at capturing people’s feelings and beliefs surrounding 

Hendra Virus risk and risk management strategies. Recruitment was through industry group 
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mailing lists and word of mouth and continued until the last survey was released in December, 

2014. 

This research is based on the results from Survey 1, which was released mid-November 2012 

and was available online for a period of 8 weeks. 

The survey data were captured from Survey Monkey™. SPSS 22™ was used for descriptive 

statistical analysis of the quantitative data. NVivo 10TM and Microsoft Excel 2010TM were used 

to organise the qualitative data while coding to address the research question. The 

quantitative data were from forced choice survey questions: qualitative data were from open 

ended survey questions. 

The research design and survey were approved by the Human Research Ethics Committee at 

the University of Western Sydney (UWS HREC H9824).  

Data Analysis and Discussion 

Of the 1195 respondents to Survey 1, 1012 answered the question regarding their vaccination 

status. Geographically, 22% (n=221) of respondents indicated that their horse(s) were located 

within 50km of a previously reported Hendra virus case in a horse, and 15% (n= 152) were 

located between 50-100kms. Their actual location was confirmed by postcode. Respondents 

who did not indicate their location were excluded. The relationship between geographical 

proximity to a previous Hendra virus case and vaccination status is summarised in Table 2.1 

Of the 49 respondents who lived within 100kms of a previous Hendra virus case, who had not 

vaccinated their horses and definitely or probably did not intend to, a subset of 39 

respondents elected to answer open ended questions or responded to opportunities for 

comments regarding the Hendra virus vaccine, their property management, relative health 

concerns, and risk awareness. The responses from these respondents were examined and 

coded. In reporting responses, spelling has been corrected and minor grammatical changes 

made to improve readability. No alterations have been made that would change emphasis; any 

exclamation points and full caps were present in original responses. Any extra explanatory 

comments included by the author are enclosed in bold square brackets. 

 

A robust coding manual was created through an iterative, collaborative process between the 

author and one of the research supervisors. Because of the different backgrounds both 
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researchers brought to the coding process, the discussions were rigorous. The author is a 

practicing veterinarian in rural New South Wales, Australia with four years’ social science 

research experience. The research supervisor is an experienced science communication 

academic. Some of the discussions which arose highlighted the author’s initial response to 

participants’ comments as a veterinarian invested in the veterinarian/client relationship and 

outcome driven, rather than as a researcher, recording responses but not emotionally 

invested. Other issues arose because the research supervisor had little knowledge of or 

experience with Hendra virus. The final coding manual is summarised in Table 2.2. With an 

inter-coder reliability of 94%, it was constructed after 6 iterations of discussions, clarifications 

and coding subsets of data.  

Table 2.1 Summary of horse owners’ intention to vaccinate their horses with respect to 

geographical proximity to previous Hendra virus cases. Results from HHALTER Survey 1, 

November 2012 

 Within 
50kms 

n (%) 

50-100kms 

n (%) 

More than 
100kms n 

(%) 

Totals 

n (%) 

Already vaccinated 61 (48%) 30 (25%) 26 (21%) 117 (100%) 

Not vaccinated 153 (15%) 117 (11%) 644 (67%) 941 (100%) 

     

Intention to 
vaccinate 

    

Definitely yes 43 (29%) 26 (18%) 77 (53%) 146 (100%) 

Probably yes 42 (17%) 42 (17%) 158 (65 %) 242 (100%) 

Unsure 45 (15%) 22 (7%) 241 (78%) 308 (100%) 

Probably No 14 (8%) 21 (12%) 144 (80%) 179 (100%) 

Definitely no 8 (20%) 6 (15%) 26 (65%) 40 (100%) 
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Table 2.2: Summary of coding manual for open questions from HHALTER survey 1, November 

2012.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Code Description 

Reference to current 
recommendations 
 

Practicality of any of the current recommended 
mitigation strategies, including but not 
restricted to vaccination. This may also include 
their perceived inability to take up the 
strategies. 
 

Lack of confidence in current 
recommendations 
 

Ineffectiveness of any of the current 
recommended mitigation strategies, including 
but not restricted to vaccination. 
 

Reference to authorities 
 

effectiveness, level of understanding, 
appropriateness of the actions of govt. 
agencies 
 

Reference to veterinarians  effectiveness, level of understanding, 
appropriateness of the actions of veterinarians 
 

Risk assessment 
 

Perception and consideration of risk. This may 
include the risk of infection with Hendra virus, 
complications with vaccine side effects, the risk 
associated with other protective strategies, 
cost benefit analysis, the risk to others 
resulting from the choice not to vaccinate 

Reference to vaccine side 
effects 
 

possibility and extent of side effects from the 
vaccine 

Wanting more knowledge 
 

Desire for more information about the vaccine, 
Hendra virus 

Blame  What got us here in the first place, whose fault 
is it? 

Someone else’s 
responsibility  

Whose job it is to fix it? Looking to the future, 
who should do things differently? 

Self-efficacy 
 

Comments on the power/ and or ability or lack 
of power to influence the outcome by own 
actions  

Looking for social support 
 

what others say in order to support their own 
beliefs 

Reference to alternative risk 
management strategies 
 

alternative strategies for managing risk other 
than those already recommended 

Indication of future intention 
to vaccinate 

Any evidence that the respondent would 
consider vaccinating in the future 

Other Comments that do not fit into the above 
categories 
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The 12 codes were then examined more closely in regards to the cultural theory of risk and the 

role of social, political and cultural factors in the perception of risk. Three main themes were 

identified from the coded data of Survey 1 and are discussed in the following sections. The first 

theme, Worldview and risk perception, highlights the role of the respondents’ worldview in risk 

perception. The second theme, Us and them: Social risk perception, brings to light the social 

nature of risk perception, with decisions about risk mitigation being made in the context of 

group relationships and protection of the status quo within the group. The third theme, Risk 

assessment: Whose risk? Whose assessment? highlights the importance of perspective and 

allows closer examination of risk assessment from the respondents’ viewpoint. 

A. Worldview and risk perception 

Other research into Hendra virus indicated that some respondents considered the 

recommended property management strategies to be impractical and onerous (Kung et al., 

2013). Certainly, the HHALTER Survey 1 data suggests that many respondents felt that the 

recommended strategies were unrealistic and ineffective. There was a strong sense of 

disconnect between advice given by authorities to reduce the risk of Hendra virus infection 

and what actions were realistic and achievable. Access to both shade and water for horses in 

the hot and sunny climate of northern Australia is vital. Some responses to the questions 

around changes to shade and water access on horse properties indicate that the respondents 

felt that the recommendations were designed by people who had little understanding of the 

property situation specifically and the management of horses generally.  

Horses require shelter; they cannot be excluded from trees.  Nor can you leave horses 

all night with no water.  It is not possible to cover a dam. (R349) 

How can anyone promote the idea that keeping horses away from trees is a viable 

option in Australian conditions? (R156) 

A lack of trust in advice has ramifications for trust in other information provided by the same 

sources (Engdahl and Lidskog, 2014, Wynne, 1989). It might be expected to see the same lack 

of trust in information regarding vaccination protocol and information about Hendra virus 

generally. 

I believe this vaccination has been rushed out without proper testing. If I owned 

valuable breeding animals I would certainly not vaccinate them. I want to know more 

about how/why this virus has evolved. So far I have not seen any information about 

this at all. (R589) 
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Indeed, the responses from this subset of respondents consistently reflected a sense that the 

approach to the release of the vaccine and the promotion of the recommended property 

management strategies adopted what Wynne (1982) has called a top down, deficit model 

approach, with limited consultation or regard for lay knowledge or experience. It should, 

perhaps, come as little surprise then that the protective recommendations were resented and 

not considered viable by some respondents (Wynne, 1996a, Vaughan, 2011). 

I feel that I am being bullied into health decisions that I feel are detrimental to both my 

horses and the ecological state of our environment. (R1050) 

Before forcing this vaccine on owners, perhaps consider them. SPEAK with them don’t 

just run surveys. (R.954) 

Resentment of the role of authorities and the mistrust of information from this source reflects 

the egalitarian worldview that in a society based on equality, in terms of wealth, knowledge 

and authority, the salaried expert does not have privileged grounds on which to make 

demands and recommendations (Slovic, 1999, Dake, 1991, Kahan, 2013b). If we accept that 

the historical, political and social context of risk perception plays a major role in sense making 

and decisions around risk, then the role of worldview needs to be considered in any discussion 

of risk perception (Kahan, 2013b, Bliuc et al., 2015). Within this egalitarian worldview  

framework, technological advances can be viewed as dangerous and without counter balance 

of significant benefits (Wildavsky and Dake, 1990). Respondents clearly identify the Hendra 

virus vaccine as new technology with accompanying dangers. 

This vaccination is unsatisfactorily tested and any horse that is vaccinated now is 

acting as a test sample. (R743) 

I have breeding horses and will not expose them until this vaccine trial is over in a 

couple of years. Then I will access the use of the vaccine. This vaccine could quite 

possible wipe out all horse breeding in Australia. (R1055) 

The sense that the vaccine for horses against Hendra virus was insufficiently tested was strong 

amongst the subset of survey respondents who elected not to vaccinate their horses. This 

perception was strengthened by the initial, limited licence release of the vaccine, the need for 

six monthly boosters and the fact that only veterinarians could administer it to horses that are 

micro chipped and the details of which were subsequently entered onto a data base. From the 

eyes of the egalitarian, this could be seen as further confirmation of a conspiracy within 

industry that requires such tight government regulation (Kahan et al., 2010). 
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I resent being part of a massive field trial of a limited use vaccine, particularly as results 

are unlikely to be published accurately or in full. (R1050) 

The side effects of this vaccine are unknown. This is why the horse are being 

microchipped. (R1055) 

Respondents’ reactions to the recommended protective strategies are consistent with a group 

of people who consider ‘authority’ to be out of touch with real life, biased and not to be 

trusted. Coding of respondent data was done such that references to authorities and 

references to veterinarians were coded separately. There was a difference in how ‘authorities’ 

and ‘veterinarians’ were referred to. The former were largely unnamed in the discussion 

around the vaccine and its dangers and discussed in a passive sense.  

Again I think too much emphasis is put on the horse owners having to do all of the 

effort in making the paddocks safe for the horse. I feel the greenies who rear the young 

flying-foxes when they drop out of the trees in the bat area at the bottom of our street 

and then return them to the wild should be stopped and some method of bat control 

commenced by the authorities. Nothing has been done in this respect. (R126) 

Veterinarians, however, were identified as electing to use their ‘power’ to neglect those horses 

who are not vaccinated. 

The veterinarian in my area is already refusing to do call outs unless the horse is 

vaccinated!...I think it is rather UNFAIR that Veterinarians are already saying No to 

coming out to tend to horses. They have protected themselves in the past with clothing 

etc for animals with signs so why stop now! (R47) 

It is of interest that the blame here lies not with the flying-foxes, which are easy to fear 

(Prokop et al., 2009, Whitaker and Douglas, 2006) or the horses that are responsible for 

infections in humans. Instead, it lies with veterinarians who are not doing their job. In an 

egalitarian worldview, independence of choice is valued and horse owners should not have to 

vaccinate their horses but should still be able to access health care for their animals equally 

with those who elect to vaccinate. The independence of choice does not belong to 

veterinarians because treating sick animals is seen as their job; it is what is expected of them. 

Veterinarians much like doctors should take an oath to protect and treat.  I would be 

disgusted if any veterinarian refused to treat an animal unless it was HENDRA 

vaccinated. (R349) 
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These comments highlight the difficulties involved in communication between veterinarians 

and horse owners which was followed up and examined in more detail in Chapter 5. The 

discourse is further complicated because veterinary practices benefit financially from the horse 

owners’ decision to vaccinate and individual veterinarians are at risk from an owner’s decision 

not to vaccinate. Some respondents very clearly resent the financial benefits that veterinarians 

receive from the decision to vaccinate. This perceived conflict of interest is responsible for a 

great deal of anger and frustration. However, the loss of trust in information that comes from 

veterinarians that benefit financially should perhaps have been anticipated (Cairns et al., 

2013). The criticism that veterinarians would act with their own interest, financial and physical, 

as first priority is particularly notable because all human fatalities from Hendra virus were 

veterinarians or horse industry staff. None of the subset of survey respondents mentioned 

this.  

I’m of the opinion it is too expensive & a gold mine to veterinarians & should be 

available over the counter like Strangles [another vaccine for horses]is! (R359) 

A veterinarian is still required to "suit up" regardless of vaccination status so why 

would there need to be an extra fee, I would suspect that it has already been built in. I 

wonder how many colicky or otherwise "not himself/quite right" horses will now go 

untreated if unvaccinated. (R1050) 

Very little is coming out about the cost & after costs involved. My info so far is it is too 

costly. It would be easier to put the animal down myself than call a veterinarian. This is 

not only my opinion but others agree with me! (R359) 

My vet informed me my property is very low risk for HENDRA & it would be very 

unlikely that we would get a case of it here, when the first cases were published. But 

now that there is a vaccine his tune has changed.  It’s all about money!! (R954) 

By examining responses of the subset who do not intend to vaccinate in the context of an 

egalitarian worldview, it is clear that the cultural context of risk perceptions of both 

veterinarians and diverse horse owners needs to be taken into consideration when 

contemplating the discourse around Hendra virus infection and prevention. 

B. ‘Us and them’: social risk perception 

The Cultural Theory of Risk points to the importance of considering social aspects of risk 

perception (Douglas and Wildavsky, 1982). We make decisions based on what group we are 
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part of and use scientific evidence to reinforce beliefs that have already been established by 

our social worldviews (Kahan et al., 2012, Lehrer, 2010). In cases where lives are at risk, 

blaming others outside our immediate social circle for the problem can reduce anxiety and 

stress associated with the threat (Joffe, 1999). In this situation, veterinarians are likely 

candidates to be blamed. While they do not cause infection, veterinarians benefit financially 

from the decision to vaccinate horses against Hendra virus and some have elected not to visit 

unvaccinated, sick horses. These choices can be a focus for the stress and anxiety felt by horse 

owners. Veterinarians are a tangible focus, rather than a viral infection which is uncontrolled 

and uncontrollable, or a faceless, remote pharmaceutical company.  

Vets need to be open for discussion! They are one sided and obviously wanting money. 

They are not listening to the public concerns. They are all about getting the vaccine. 

There are going to be A LOT of unattended, sick horses out there that don't have 

HENDRA and the damn vets aren't tending to them! (R47) 

If your horse is not presenting with signs of Hendra, I don't see why the vet should have 

an issue with attending the animal. What is the difference between you bringing your 

injured animal to a vet surgery to be attended [without vaccination] and the vet 

coming to you? (R956) 

Holding others responsible for the solution also acts as a panacea for stress and anxiety and 

possibly relieves the respondent from having to take further action towards infection 

prevention, particularly if there is a sense of helplessness, that nothing can be done (Nelkin 

and Gilman, 1988). In order to maintain the status quo of calm, stress and threats may be 

projected away from self, onto others, to those outside a sense of self and circle of reference 

(Joffe, 1999). 

This Hendra stuff, yes it is a concern mainly cause it can be passed to humans .... But 

really how many people die from car accidents, heart attacks etc??? Hendra has been 

blown out of proportion.... the media and veterinarians are very responsible for this 

too! (R47) 

When it is a recreational activity it is unfair to expect a person to have to pay for 

vaccination, vet bills and microchipping.  The booster is still not known whether 6mths 

or 12 months.  11 horses do the calculations.  A lot of money and no guarantees. 

(R794) 
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Why should the cost and responsibility of protecting the wider human population from 

Hendra virus rest solely with the horse owner?? This seems very short sighted and an 

ineffective form of controlling Hendra virus. It is way cheaper to destroy the flying-

foxes, which is not only an environmental tragedy but also highly illegal, but I’m sure 

will become a much more financially viable option for many horse owners. Step up 

National Parks and Wildlife and take some responsibility. (R341) 

Replacing the risk of Hendra virus infection which is unseen and uncontrollable, with the risk 

from the vaccine which is real and tangible could also be seen as an attempt to reduce the 

direct threat to self. 

I know of 1 horse of a friend’s who has been vaccinated and within days that horse is 

fighting for his life with organ shut down. No one can say if it is a side effect of the 

vaccine so in my opinion the vaccine at this time is not safe either. (R838) 

Historically, risk perception has been identified as taking place within a social, cultural context, 

with innate self-protective drivers (Joffe, 2003, Slovic, 1999). Unless this socially and culturally 

based context of risk perception is considered by policy makers and authorities, the issue of 

noncompliance and disconnect between risk managers and those perceived to be at risk can 

escalate.  

C. Risk assessment: Whose risk? Whose assessment? 

While the traditional view of risk perception measures its ‘correctness’ by compliance 

(Douglas, 1986, Wynne, 1996b, Bliuc et al., 2015, Kung et al., 2013), it is short-sighted to 

consider those who are not complying with the recommended strategies as doing so 

thoughtlessly or through ignorance. Indeed, Longnecker (2016) has outlined the importance of 

various factors, including an individual’s identity,  control, support and social norms that 

impact on whether the individual engages with information and acts upon it. Data from this 

subset of respondents illustrate that people can and do consider risk, thoughtfully weigh up 

the situation and make a decision that will manage the level of risk for them, in their situation. 

There is clear evidence that most of these respondents who had elected not to vaccinate their 

horses and who found the other recommended protective strategies unrealistic, actually 

considered the risk of Hendra virus infection and were making informed decisions.  

Trees provide cheap and comfortable shelter from the elements in both winter as 

windbreaks and in summer as shade areas.  Removing access to these would, in my 
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mind, decrease the comfort and well-being of the horse to such an extent that the risk 

of Hendra from trees is currently acceptable to me. (R85) 

The trees in the paddocks with the horses are non-fruiting or flowering trees and the 

feed and water containers are well clear of the trees anyway. Paddocks are monitored 

at peak bat movement times for any bat activity. (R341) 

Basic horse care and management (such as attention to horses’ drinking water 

supplies, washing of hands/boots) goes a long way to ensuring the disease is not 

spread. (R743) 

Comments from the subset of respondents also reflected the salaried expert view that Hendra 

virus infections are sporadic and uncommon (Goldspink et al., 2015, Field et al., 2015b).  

The cost is far too high for an untested vaccine to a very rare disease that is not highly 

contagious. (R156) 

How much virus is required to infect a horse? In laboratory test it took 50,000 TCID50 

[The amount of virus required to kill 50% of infected hosts] to infect a cat. I have a 

number of research papers from AAHL [Australian Animal Health Laboratory]. To 

infect a horse they had to bucket the HeV [Hendra virus] into the horse. I have 

compiled two large folders containing research papers and Bio security about the HeV 

and other virus and health issues. (R113) 

These comments are of interest because R113’s reference to Hendra virus is actually 

epidemiologically correct. However, because the respondent is electing not to vaccinate their 

horse against Hendra virus, their noncompliance could result in their risk assessment being 

unrecognised or ignored. 

Research Limitations 

While this research did not examine the full range of factors involved in decisions by horse 

owners not to vaccinate their horses against Hendra virus, it does provide a useful snapshot of 

horse owners’ actions and intentions within the initial weeks after the new vaccine was 

released. The nature of the survey release meant that respondents were self-selected. While 

the sample is small, the statistics appear to show that the group is representative (Smyth and 

Dagley, 2015, Taylor et al., 2016). The researchers were able to reach the target group in a 

manner that made elucidation of information about sense making accessible.  
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This chapter describes the first in a series of analyses that examine this subset of horse owners 

in increasing detail. Studies reported in Chapters 3-5 endeavour to more fully elucidate the 

extent of worldview and decision making around risk for all stakeholders. 

Conclusions  

Those involved in risk communication and policy development must understand how people 

make sense of risk and avoid the deficit error of risk management when considering people’s 

responses. People’s risk perception needs to be considered as an amalgamation of real danger 

and social and cultural constructs that are subject to cognitive and social factors in a bio-

psycho-social context (Engel, 2012). Therefore, approaches to risk management cannot rely 

solely on mathematical models which will not mean the same to all involved (Christley et al., 

2013). Scientific knowledge is not all that is considered in developing valid risk perceptions; 

policy and communication strategies based on such an assumption will often fail (Kung et al., 

2013, Cairns et al., 2013, Kahan, 2010). Policy makers and risk communicators need to 

recognise the benefit in measuring peoples’ responses to risk by considering responses beyond 

compliance. 

Using a worldview cultural framework, development of protective strategies against an 

infectious disease threat needs to be carried out with an understanding of how the strategies 

might best suit the adopters, rather than the risk and how the strategies might best be 

presented and by whom. The current decision making around what risks are acceptable and 

how best they can be managed are considered political decisions, clearly defining who is in 

charge and what responses are valued (Douglas, 1986, Wynne, 1996a). This is in direct contrast 

with an egalitarian worldview that challenges the right of individuals or authority to make 

decisions for others (Dake, 1991, Kahan, 2013a). 

By examining the data presented here, it is clear that the cultural context of risk perception 

needs to be taken into consideration when contemplating the discourse around Hendra virus 

infection and prevention. Chapter 3 examines a subset of non-vaccinating horse owners 

located close to previous Hendra virus cases and the social cognitive factors involved in their 

uptake of four property management strategies against Hendra virus infection in their horses.   

A more complete picture using detailed qualitative responses and in-depth interviews with 

horse owners and veterinarians provides further insight into the benefits of adopting a 

worldview approach when considering effective risk communication and policy development 

around infectious diseases (Chapter 4 & 5). 
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Chapter 3: Risk mitigation for Hendra virus by horse 

owners: Does it work and can I do it?  

Preface 

The previous chapter identified the importance of considering social and cultural factors in risk 

perception and lay risk management strategies. This chapter uses a framework of the 

Protection Motivation Theory to extend examination of response to risk of Hendra virus to 

include social cognitive factors which influence uptake of four risk mitigation strategies. 

Abstract 

To reduce the risk of Hendra virus infection in horses, and potentially onward transmission to 

humans, horse owners in Australia are encouraged to vaccinate their horses against the virus 

and to adopt a number of on-property risk mitigation practices. These practices focus on 

reducing the probability of flying-fox and horse contact and contamination of horses’ feed, 

water or environment with flying-fox bodily fluids. This study sought to investigate the uptake 

of four government-recommended Hendra virus risk mitigation practices and factors 

associated with their uptake in a higher-risk sample of non- and partially-vaccinating horse 

owners living in areas where Hendra virus cases had occurred in the past.  

Protection Motivation Theory was used to develop a conceptual model to investigate the 

uptake of risk mitigation practices. An online survey was administered via the Facebook pages 

of veterinary clinics in areas of previous Hendra virus cases with 210 completed surveys 

analysed. Factors associated with the uptake of risk mitigation practices were investigated 

using univariate and multivariate binary logistic regression. A number of risk perception and 

coping factors were found to be significantly associated with uptake of protective practices. 

Most notably, belief that a risk mitigation practice would be effective in reducing Hendra virus 

risk was consistently and significantly associated with the uptake of that practice. Issues 

around the practicality of implementing risk mitigation practices were found to be the greatest 

barrier to uptake, and appear to be considerably more influential than issues of cost or time. 

Factors that relate to risk immediacy, such as an infection in your own or a neighbour’s horse 

were identified as issues more likely to trigger uptake of risk mitigation practices, and the role 

of veterinarians in supporting Hendra virus risk mitigation was identified by respondents as 

more influential than that of respected others or friends. 
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Findings from this study are being used to assist stakeholders in Australia responsible for 

policy, guidance, and the promotion of risk mitigation practice in identifying additional 

pathways and reliable influencing factors that could be utilised for engaging and 

communicating with horse owners to promote Hendra virus risk mitigation behaviour. 

Introduction 

Research into Hendra Virus and the uptake of risk minimisation strategies in affected areas of 

Eastern Australia carried out prior to the release of the vaccine found that the majority of 

respondents had seen Hendra Virus information packs for horse owners (n= 832, 63%) and had 

found them useful (n=756, 58%) (Kung et al., 2013, Department of Agriculture, 2013). 

However, there were large numbers of respondents who were either not aware of specific risk 

management strategies or who knew what could be done to reduce the risk of Hendra Virus 

infection but found the strategies too difficult or expensive to implement (Kung et al., 2013; 

Chapter 2 of this thesis). Another factor of concern was the slow uptake by veterinary 

professionals of personal protective equipment and precautionary behaviour (Mendez et al., 

2014). 

The main state government agencies responsible for Hendra virus policy, Queensland 

Department for Agriculture and Fisheries (QDAF) and NSW Department of Primary Industries 

(NSW DPI), recommend vaccination as ‘the single most effective way of reducing the risk of 

Hendra virus infection in horses’(Department of Agriculture, 2013). However, horse owners 

have been hesitant in their uptake of the vaccine (Middleton et al., 2014; Chapter 2 of this 

thesis). Consequently, other risk mitigation practices remain central to reducing the risk of 

Hendra virus infection. These practices focus on decreasing the likelihood of contact between 

horses and flying-foxes and include covering food and water sources in paddocks, removing 

fruiting and flowering trees that attract flying-foxes from pasture where horses are kept, and 

keeping horses off pasture during the times of peak flying-fox activity (Department of 

Agriculture, 2013). However, research into horse owners’ risk perception and adoption of risk 

mitigation practices against Hendra virus infection has shown that while owners are aware of 

the risk of Hendra virus infection, uptake of these protective practices is poor (Kung et al., 

2013).  

Understanding people’s perception of risk and the adoption of protective health behaviours in 

zoonotic disease outbreaks are of importance to the successful implementation of effective 

public health interventions (Vaughan, 2011, Bangerter et al., 2011). The provision of 



53 

 

information about disease outbreaks and a pharmaceutical solution, such as a vaccine, while 

necessary, are not sufficient to ensure adoption of protective behaviours. In fact, non-

compliant behaviours should be anticipated (Vaughan, 2011, Kahan et al., 2010). Decisions 

around adoption of protective behaviours are based on multiple factors which are often 

neglected or misunderstood (Wynne, 1983, Abraham, 2011). In order to examine these 

factors, an appropriate theoretical framework that incorporates the multifactorial nature of 

risk perception needs to be utilised.  

Protection Motivation Theory and risk perception 

The Protection Motivation Theory (PMT) is a framework that allows for the examination of the 

psychological and sociological foundations intrinsic to people’s risk perception and their 

subsequent adoption or rejection of protective behaviours (Ch’ng and Glendon, 2014, 

Prentice-Dunn and Rogers, 1986).  Although originally designed to examine the role of fear 

appeals in health decisions (Rogers, 1975), PMT has also been used to examine factors that 

guide people’s decisions in a number of different scenarios where recommended protective 

behaviours play a role, such as preventative health campaigns (Eppright et al., 1994, Jiang et 

al., 2009). Its usefulness as a framework for understanding decision making has also been 

extended to other risk situations such as the adoption of precautionary action against the risk 

of flooding (Grothmann and Reusswig, 2006), and uptake of biosecurity practices in an 

emergency animal disease outbreak (equine influenza) (Schemann et al., 2013). 

The utility of PMT in considering peoples’ perception of and response to risk lies in its 

consideration of two main perceptual processes: threat appraisal and coping appraisal (Ch’ng 

and Glendon, 2014). Threat appraisal, equating broadly to risk perception, examines how 

people assess a risk event for likelihood and severity. Coping appraisal is an assessment of a 

person’s perception of the effectiveness of the recommended protective strategies (response 

efficacy), their ability to carry out those strategies (self-efficacy) and the costs (financial, 

temporal, and social) of implementing the strategies (Beck and Frankel, 1981, Floyd et al., 

2000). The perception of the threat and coping efficacy are, in turn, influenced by a number of 

factors. These include fear, barriers to the adoption of protective behaviours and the social 

and financial cost of adopting the protective response (Grothmann and Reusswig, 2006). The 

broad range of potential factors able to be studied provided a useful avenue to further explore 

the adoption of risk mitigation strategies by horse owners against Hendra virus. 

In order to facilitate a deeper understanding of these factors, the project Hendra Virus 

Infection and Transmission Dynamics – Conversation with Industry was launched, 
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commissioned by the intergovernmental Hendra Virus Taskforce (Government, 2012). Funding 

was provided by Australian Commonwealth, State and Federal government departments and 

the taskforce identified priority areas for research: 

1. To identify factors associated with the uptake of protective strategies to 

reduce the risk of Hendra virus infection. 

2. To identify reasons for non-vaccination of horses against Hendra virus. 

3. To consider how engagement with horse owners and uptake of management 

strategies may be improved. 

A conceptual model based on the Protection Motivation theoretical framework for this study 

was designed in order to focus the design of the survey and to assist in the statistical approach 

(Figure 3.1). The model aimed to encompass components of Protection Motivation Theory, 

within the context of Hendra virus and horse owners. The study reported in this chapter 

examined factors associated with uptake of property management strategies by horse owners 

against Hendra virus infection (Aim 1). Chapters 4 and 5 of this thesis report on studies that 

elucidate the second and third aim of the project. 

 

Figure 3.1: The conceptual model used for study design and analysis 

The current study used an online survey targeted at horse owners living in areas near to 

previous Hendra virus cases who had elected not to vaccinate their horses (Appendix I). This 

study was undertaken to inform the Australian government departments responsible for 

producing policy and promoting practices to reduce Hendra virus risk as well as other key 

stakeholders (e.g. industry associations, veterinarians) of the risk mitigation practices of this 

priority (higher-risk) group. The aim of the research was to assess the level of uptake of 

government-recommended Hendra virus risk mitigation practices and to investigate, both 
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statistically and descriptively, the barriers and enablers that influence this uptake. The goal of 

the study was to reveal additional pathways and reliable influencing factors that could be used 

to better understand Hendra virus risk mitigation behaviour in horse owners and to inform 

engagement and communication practices by salaried experts. 

Methods 

Survey design, development and administration 

A survey was designed to explore horse owners’ risk mitigation practices, risk perception, and 

attitudes to risk of Hendra Virus (Appendix I). The survey targeted horse owners who were 

living geographically close to the location of previous Hendra virus cases and who were 

electing not to vaccinate their horses against Hendra virus. The survey comprised 38 questions, 

with a mixture of open and closed responses. There was also an opportunity to leave contact 

details for a follow up interview, as part of the second phase of the study. An initial qualifying 

question was included in the survey to disqualify those horse owners who had elected to 

vaccinate all their horses. 

The survey was developed and administered using the online hosting software 

SurveyMonkey™ and was piloted on six horse owners and veterinary professionals. Comments 

to open-ended questions were analysed in Chapter 4 and some respondents took part in in-

depth interviews (Chapter 5).  

Ethics approval for the study was provided by the Human Research Ethics Committee of the 

University of Western Sydney (Protocol No. H10643).  

The survey link was posted on the Facebook pages of 26 veterinary clinics based in areas 

where Hendra virus cases had previously been confirmed. These were areas of northern New 

South Wales (NSW), South East Queensland (QLD), Central QLD, and Far North QLD in 

Australia. Each veterinary clinic was provided with a personalised survey link, so that survey 

responses could be traced to a specific veterinary clinic and region. After the initial posting, the 

veterinary clinics re-posted the survey link twice more, at approximately three and five weeks 

after initial posting, with 16 veterinary clinic links resulting in survey respondents. The survey 

was open for six weeks, from January 22nd until March 10th 2015.  
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Statistical analysis 

Simple descriptive approaches were used to provide information on general levels of uptake of 

the four risk mitigation practices of interest. Descriptive analysis was also used to explore data 

relating to promotion of and barriers to uptake of these individual behaviours. Data were 

analysed using IBM SPSS V22.  

Statistical modelling was used to investigate factors that were associated with uptake of four 

recommended risk mitigation practices. Horse owners were asked if they were 

- covering horses’ food containers,  

- covering horses’ water containers,  

- keeping horses off pasture when flying-foxes are active (e.g. at dawn and dusk), 

and  

- keeping horses away from fruiting/flowering trees.   

 

Respondents were provided with four response options: ‘Yes, for all my horses’, ‘Yes for some 

of my horses’, ‘No’, and ‘Not applicable’. The four recommended risk mitigation practices were 

used as individual outcome variables in modelling. Each was converted into a binary indicator 

by combining two ‘Yes’ response options (=1) and the remaining No/Not applicable response 

options (=0). Small frequency percentages for some categories precluded a nominal logistic 

regression approach excluding the ‘not applicable’ responses. However, sensitivity analysis 

showed a high level of agreement between estimates and corresponding 95% confidence 

intervals whether ‘not applicable’ responses were included in the binary logistic regression 

analysis or not (Kuder-Richardson and tetrachoric correlation coefficients 0.84 and 0.99 

respectively). The explanatory variables were divided into seven variable groups (see Figure 

3.1 for conceptual model).  These variable groups and the individual variables in each area are 

summarised in Table 3.1. 

Frequency tabulations were calculated to describe the study data, followed by simple and 

multiple binary logistic regressions. As part of the multivariate analysis, a seven-stage model 

was constructed by following the variable groupings in the conceptual model (Figure 3.1, Table 

3.1). In the first modelling stage ‘Enterprise’ factors were entered into the model to assess 

their associations with the study outcome variables. A manually executed backward 

elimination method was conducted to select factors significantly associated with the outcome 

variables. In the second model, the significant factors in the first stage were added to ‘Hendra 

virus risk’ factors and this was followed by the backward elimination procedure. A similar 
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sequential (staged) approach was used for the remaining variable groups. Statistical analyses 

were conducted using STATA v13.1. 

Table 3.1. Explanatory variable groups 

Variable group Individual variables 

1. Enterprise factors Age, number of horses, industry sector, horse related income, 
horse contacts 

2. Hendra virus risk 
factors 

Distance from previous Hendra virus case, flying-foxes on 
property, connection with previous Hendra virus cases, fig or 
Mango tree on property. 

3. Threat factors Hendra virus as a relative horse health concern, active 
consideration of risk on property, probability and magnitude of 
Hendra virus infection,  

4. Animal health 
management 

Contact with vet, level of general vaccination (other vaccines) 

5. Coping factors Response efficacy, self-efficacy 

6. Affective factors Emotion-focused responses to threatening situations – 
helplessness, fatalism, wishful thinking, avoidance 

7. Attitude to Hendra 
virus risk 

Knowledge, attitude towards vaccination  

Results 

Sample characteristics 

From a total of 322 initial participants, 210 respondents, with some or all of their horses 

unvaccinated for Hendra virus, completed the survey.  Over half the sample (n=106, 56%) were 

aged 44 or younger. Just over a quarter (n=49, 26%) earned an income from their horse 

involvement, with 8% (n=15) earning their main source of income from horse related business 

or activity. With regard to the largest sectors of horse involvement (multiple responses 

allowed), 62% (n=131) had involvement in the competitive/equestrian sector, 57% (n=120) had 

involvement in the recreational sector, and 18.6% had involvement in the 

working/farming/stock horse sector. Sample demographics are given in Tables 3.2a and 3.2b. 



58 

 

Factors involved in the uptake of risk mitigation practices 

When asked to indicate their uptake of the four recommended Hendra virus risk mitigation 

practices, respondents provided the data summarised in Figure 3.2. 

 

Figure 3.2. Levels of uptake of four recommended Hendra virus risk mitigation practices. 

Table 3.2 provides data on the overall uptake prevalence and unadjusted/univariable analysis 

of the four recommended Hendra virus risk mitigation practices with the full set of explanatory 

variables outlined in Table 3.1. Odds ratios have been calculated to compare uptake levels 

across each variable. Table 3.3 summarises the adjusted analysis, showing only those variables 

that were significantly associated with the outcome variables. 

Only a small number of Enterprise related variables were associated with risk mitigation 

practices, and none was associated with more than one. Conversely, most of the variables 

grouped under Hendra virus risk were significantly associated with greater uptake of the horse 

management practices - keeping horses off pasture and away from trees. With regard to 

Threat variables, having done a risk assessment and deciding that there was a risk was 

significantly associated with greater uptake of all risk mitigation practices. 

Animal health management variables were not associated with most of the risk mitigation 

practices, with the exception that greater veterinary contact was significantly associated with 

higher uptake of keeping horses away from fruiting and flowering trees. In the Coping factors 

area there were clear and statistically highly significant associations between the perceived 

effectiveness of each practice and uptake of that practice. Ease of uptake of practice was 

significantly associated with uptake of covering food and water. The Affective variables 

relating to fatalism and helplessness were significantly associated with keeping horses away 
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from fruiting and flowering trees, such that those who did not feel fatalistic or helpless were 

more likely to be adopting the practice. Finally, there is evidence that those who report that 

they want to do everything they can to prevent their horses from catching Hendra virus were 

more likely to be adopting more of the practices. 

Results presented in Table 3.3 detail the statistically significant associations between the risk 

mitigation practices and explanatory variables when controlling for all other variables. In the 

Enterprise group of variables age was associated with practices of covering food and water, 

such that younger respondents (<35) were more likely to cover food containers than those 

over 45, and more likely to cover water than those aged 35-44. Those who owned smaller 

numbers of horses (3 or less) were more likely to be covering their horses’ water than those 

owning 4-6 horses. Finally, those horse owners involved in the Recreational horse sector were 

less likely to be keeping their horses off pasture and away from trees to avoid flying-foxes. 

In relation to risk variables, horse owners who saw flying-foxes passing over their property 

were more likely to cover their horses’ water, and those who were closer to known Hendra 

virus cases were more likely to keep horses off pasture when flying-foxes are active. Further to 

that, a positive risk assessment and a perception that there was a likelihood that Hendra virus 

could occur in their horses were both significantly associated with keeping horses away from 

fruiting and flowering trees. Those horse owners who considered Hendra virus a priority horse 

health risk were significantly more likely to be covering their horses’ food. 

Finally, one of the most consistent findings in the adjusted analysis was that the perceived 

effectiveness of each risk mitigation practice was significantly associated with its adoption. 

This effect was noted for each of the four practices being studied. In the adjusted analysis the 

ease of performing the practice was only significantly associated with the uptake of covering 

horses’ water. 
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Table 3.2a. Univariate analysis – Horse related mitigation practices, explanatory variables 1-3 

OR P value OR P value OR P value OR P value

Enterprise factors

Number of horses owned

1-3 68 35.8 1.00 1.00 1.00 1.00

4-6 56 29.5 0.64 0.30 1.33 0.231 0.24 0.08 0.69 0.008 0.55 0.21 1.41 0.211 0.62 0.30 1.30 0.207

7+ 66 34.7 0.83 0.41 1.67 0.599 0.89 0.41 1.91 0.756 0.72 0.31 1.70 0.456 0.76 0.38 1.55 0.458

Income from horses

Yes (primary/additional income) 49 26.1 1.00 1.00 1.00 1.00

No 139 73.9 2.20 1.09 4.44 0.028 2.01 0.82 4.91 0.125 0.98 0.42 2.29 0.961 1.66 0.85 3.28 0.141

Recreational sector

Yes 120 57.1 1.00 1.00 1.00 1.00

No 90 42.9 0.86 0.47 1.55 0.608 1.25 0.63 2.48 0.528 2.10 1.01 4.37 0.046 1.71 0.93 3.14 0.081

Competitive sector

Yes 131 62.4 1.00 1.00 1.00 1.00

No 79 37.6 1.02 0.55 1.90 0.947 0.74 0.35 1.57 0.436 1.00 0.46 2.16 0.998 0.70 0.38 1.32 0.273

Working/Farming/Stock horse sector

Yes 39 18.6 1.00 1.00 1.00 1.00

No 171 81.4 0.98 0.47 2.06 0.967 1.65 0.64 4.29 0.300 2.15 0.71 6.55 0.177 0.98 0.46 2.06 0.953

Age category

under 35 50 26.2 1.00 1.00 1.00 1.00

35-44 56 29.3 0.54 0.24 1.22 0.139 0.45 0.18 1.12 0.085 0.56 0.20 1.55 0.266 1.41 0.63 3.16 0.401

45-54 52 27.2 0.28 0.12 0.64 0.003 0.48 0.19 1.21 0.120 0.60 0.22 1.67 0.330 0.78 0.35 1.75 0.547

55+ 33 17.3 0.38 0.15 0.96 0.040 0.50 0.18 1.42 0.194 1.03 0.36 2.94 0.956 1.23 0.49 3.06 0.656

Level of other people in contact with horses

Low 74 35.2 1.00 1.00 1.00 1.00

High 136 64.8 1.16 0.62 2.18 0.647 0.92 0.44 1.91 0.819 0.75 0.35 1.62 0.467 0.93 0.49 1.77 0.831

Hendra virus risk factors

Proximity to known Hendra virus case

< 50km 70 36.3 1.00 1.00 1.00 1.00

>50km 123 63.7 0.79 0.43 1.45 0.451 0.59 0.30 1.19 0.142 0.30 0.14 0.65 0.002 0.49 0.26 0.91 0.024

See flying foxes flying over horse property

Yes 129 67.5 1.00 1.00 1.00 1.00

No 62 32.5 0.56 0.29 1.06 0.076 0.36 0.15 0.87 0.023 0.22 0.07 0.67 0.007 0.29 0.15 0.57 <0.001

See flying foxes in trees on horse property

Yes 92 48.9 1.00 1.00 1.00 1.00

No 96 51.1 0.85 0.47 1.54 0.594 0.67 0.33 1.34 0.255 0.32 0.14 0.72 0.006 0.47 0.26 0.87 0.016

Have fig or mango trees on horse property

Yes 72 37.7 1.00 1.00 1.00 1.00

No 119 62.3 1.20 0.65 2.19 0.562 1.06 0.52 2.15 0.878 0.40 0.19 0.84 0.016 0.35 0.18 0.65 0.001

Directly affected/impacted by a Hendra virus case

Yes 12 6.3 1.00 1.00 1.00 1.00

No 178 93.7 1.73 0.50 5.98 0.384 1.57 0.33 7.49 0.568 1.20 0.25 5.76 0.817 1.60 0.49 5.25 0.438

Threat factors

Hendra virus a horse health priority

Yes (ranked 1st/2nd) 27 14.8 1.00 1.00 1.00 1.00

No 156 85.3 0.28 0.11 0.70 0.007 0.96 0.35 2.58 0.928 0.51 0.19 1.35 0.176 0.40 0.16 1.02 0.056

Risk assessment

No risk 99 53.2 1.00 1.00 1.00 1.00

Risk 87 46.8 2.31 1.27 4.21 0.006 2.12 1.05 4.27 0.035 5.50 2.33 12.98 <0.001 6.10 3.15 11.80 <0.001

Hendra virus 'not at all likely' in your horses

No 110 65.5 1.00 1.00 1.00 1.00

Yes 58 34.5 0.53 0.27 1.02 0.056 0.80 0.37 1.73 0.574 0.59 0.26 1.37 0.221 0.22 0.11 0.43 <0.001

How serious would Hendra virus be in one of your horses?

Very/extremely 139 85.3 1.00 1.00 1.00 1.00

Not at all/a little/moderately 24 14.7 0.43 0.17 1.10 0.079 0.25 0.06 1.12 0.070 0.70 0.22 2.19 0.536 0.61 0.25 1.45 0.259

Do you keep your horses away from 

fruiting/flowering trees?

95% CI 95% CI 95% CI 95% CI

Do you keep your horses off pasture 

when flying foxes are active?Variables n %

Are you covering your horses' food 

containers?
Are you covering your horses' water?
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Table 3.2b. Univariate analysis Property related mitigation practices, explanatory variables 1-3 
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Table 3.2c. Univariate analysis – Horse related mitigation practices, explanatory variables 4-7 

  

OR P value OR P value OR P value OR P value

Animal health management

Spoken to a veterinarian in last 12 months

<3 times 95 51.1 1.00 1.00 1.00 1.00

3 or more times 91 48.9 1.42 0.79 2.55 0.246 1.18 0.59 2.34 0.639 1.19 0.57 2.48 0.653 1.96 1.08 3.57 0.028

Vaccinated for other health issues (tetanus, strangles, other)

High (all/most horses, 2+ conditions) 71 33.8 1.00 1.00 1.00 1.00

Low 139 66.2 0.56 0.31 1.03 0.062 0.80 0.40 1.61 0.534 1.13 0.53 2.40 0.754 0.88 0.48 1.62 0.687

Coping factors

Effectiveness of covering horse' food containers

Very/extreme 87 48.3 1.00 - - - - - - - - - - - -

Not at all/a little/moderately 93 51.7 0.15 0.08 0.28 <0.001 - - - - - - - - - - - -

Effectiveness of covering horses' water

Very/extreme 83 46.6 - - - - 1.00 - - - - - - - -

Not at all/a little/moderately 95 53.4 - - - - 0.09 0.03 0.22 <0.001 - - - - - - - -

Effectiveness of keeping horses of pasture when flying foxes are active

Very/extreme 92 51.7 - - - - - - - - 1.00 - - - -

Not at all/a little/moderately 86 48.3 - - - - - - - - 0.20 0.08 0.49 <0.001 - - - -

Effectiveness of keeping horses away from fruiting/flowering trees 

Very/extreme 108 60.7 - - - - - - - - - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - - - - - - - - - 0.16 0.08 0.31 <0.001

Ease of covering horses' food containers

Very/extreme 120 67.4 1.00 - - - - - - - - - - - -

Not at all/a little/moderately 58 32.6 0.21 0.10 0.42 <0.001 - - - - - - - - - - - -

Ease of covering horses' water

Very/extreme 92 51.4 - - - - 1.00 - - - - - - - -

Not at all/a little/moderately 87 48.6 - - - - 0.16 0.07 0.38 <0.001 - - - - - - - -

Ease of keeping horses off pasture when flying foxes are active

Very/extreme 85 47.5 - - - - - - - - 1.00 - - - -

Not at all/a little/moderately 94 52.5 - - - - - - - - 0.52 0.25 1.11 0.092 - - - -

Ease of keeping horses away from fruiting/flowering trees

Very/extreme 108 60.7 - - - - - - - - - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - - - - - - - - - 0.57 0.31 1.06 0.075

Affective attitudes

If my horse catches HeV it will not be the worst thing in the world (wishful thinking)

Strongly agree/agree 28 16.8 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 139 83.2 1.63 0.70 3.78 0.257 0.93 0.36 2.39 0.887 0.76 0.29 1.96 0.565 1.52 0.67 3.43 0.315

Nothing I do will make a difference to the risk of my horse catching Hendra virus (helplessness)

Strongly agree/agree 17 10.2 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 150 89.8 2.10 0.71 6.26 0.183 1.53 0.42 5.61 0.523 1.27 0.34 4.67 0.724 10.94 2.42 49.58 0.002

If my horses are going to get HeV there is little I can do about it (fatalism)

Strongly agree/agree 24 14.9 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 137 85.1 2.19 0.85 5.62 0.102 3.77 0.84 16.88 0.082 2.13 0.60 7.62 0.243 3.62 1.41 9.31 0.008

I avoid thinking about the possibility of HeV infection in my horses (avoidance)

Strongly agree/agree 16 9.6 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 150 90.4 1.93 0.64 5.81 0.245 1.37 0.37 5.07 0.639 0.30 0.10 0.86 0.025 0.38 0.12 1.24 0.108

Attitudes to Hendra virus risk

There is no point vaccinating against HeV because there are still other unvaccinated horses

Strongly agree/agree 26 15.6 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 141 84.4 0.97 0.42 2.24 0.943 1.33 0.47 3.81 0.590 2.25 0.63 7.98 0.209 1.79 0.77 4.17 0.178

I can protect my horses from HeV without help from vets and the government

Strongly agree/agree 56 33.9 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 109 66.1 1.70 0.88 3.31 0.115 0.77 0.37 1.63 0.496 0.72 0.33 1.55 0.395 1.47 0.77 2.81 0.243

I have assessed the risk of HeV in my horses and my actions provide enough protection

Strongly agree/agree 122 73.9 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 43 26.1 1.41 0.70 2.83 0.334 0.93 0.41 2.11 0.861 0.98 0.42 2.29 0.958 1.07 0.53 2.16 0.846

I want to try to do everything I can to prevent my horses catching HeV

Strongly agree/agree 110 66.3 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 56 33.7 0.51 0.26 1.00 0.050 0.84 0.39 1.81 0.654 0.42 0.17 1.03 0.058 0.34 0.18 0.67 0.002

I want to learn more about the connection between HeV and strategies designed to prevent HeV infection

Strongly agree/agree 108 66.3 1.00 1.00 1.00 1.00

Neither/disagree/strongly disagree 55 33.7 0.72 0.37 1.39 0.324 1.20 0.56 2.55 0.645 0.62 0.27 1.43 0.260 0.41 0.21 0.79 0.008

Do you keep your horses away from 

fruiting/flowering trees?

95% CI 95% CI 95% CI 95% CI

Do you keep your horses off pasture 

when flying foxes are active?Variables n %

Are you covering your horses' food 

containers?
Are you covering your horses' water?
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Table 3.2d. Univariate analysis Property related mitigation practices, explanatory variables 

4-7 

  

OR P value OR P value

Animal health management

Spoken to a veterinarian in last 12 months

<3 times 95 51.1 1.00 1.00

3 or more times 91 48.9 1.19 0.57 2.48 0.653 1.96 1.08 3.57 0.028

Vaccinated for tetanus, strangles, other

High (all/most horses, 2+ conditions) 71 33.8 1.00 1.00

Low 139 66.2 1.13 0.53 2.40 0.754 0.88 0.48 1.62 0.687

Coping factors

Effectiveness of covering horse' food containers

Very/extreme 87 48.3 - - - - - - - -

Not at all/a little/moderately 93 51.7 - - - - - - - -

Effectiveness of covering horses' water

Very/extreme 83 46.6 - - - - - - - -

Not at all/a little/moderately 95 53.4 - - - - - - - -

Effectiveness of keeping horses of pasture when flying foxes are active

Very/extreme 92 51.7 1.00 - - - -

Not at all/a little/moderately 86 48.3 0.20 0.08 0.49 <0.001 - - - -

Effectiveness of keeping horses away from fruiting/flowering trees 

Very/extreme 108 60.7 - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - 0.16 0.08 0.31 <0.001

Ease of covering horses' food containers

Very/extreme 120 67.4 - - - - - - - -

Not at all/a little/moderately 58 32.6 - - - - - - - -

Ease of covering horses' water

Very/extreme 92 51.4 - - - - - - - -

Not at all/a little/moderately 87 48.6 - - - - - - - -

Ease of keeping horses off pasture when flying foxes are active

Very/extreme 85 47.5 1.00 - - - -

Not at all/a little/moderately 94 52.5 0.52 0.25 1.11 0.092 - - - -

Ease of keeping horses away from fruiting/flowering trees

Very/extreme 108 60.7 - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - 0.57 0.31 1.06 0.075

Affective attitudes

If my horse catches HeV it will not be the worst thing in the world (wishful thinking)

Strongly agree/agree 28 16.8 1.00 1.00

Neither/disagree/strongly disagree 139 83.2 0.76 0.29 1.96 0.565 1.52 0.67 3.43 0.315

Nothing I do will make a difference to the risk of my horse catching Hendra virus (helplessness)

Strongly agree/agree 17 10.2 1.00 1.00

Neither/disagree/strongly disagree 150 89.8 1.27 0.34 4.67 0.724 10.94 2.42 49.58 0.002

If my horses are going to get HeV there is little I can do about it (fatalism)

Strongly agree/agree 24 14.9 1.00 1.00

Neither/disagree/strongly disagree 137 85.1 2.13 0.60 7.62 0.243 3.62 1.41 9.31 0.008

I avoid thinking about the possibility of HeV infection in my horses (avoidance)

Strongly agree/agree 16 9.6 1.00 1.00

Neither/disagree/strongly disagree 150 90.4 0.30 0.10 0.86 0.025 0.38 0.12 1.24 0.108

Attitudes to Hendra virus risk

There is no point vaccinating against HeV because there are still other unvaccinated horses

Strongly agree/agree 26 15.6 1.00 1.00

Neither/disagree/strongly disagree 141 84.4 2.25 0.63 7.98 0.209 1.79 0.77 4.17 0.178

I can protect my horses from HeV without help from vets and the government

Strongly agree/agree 56 33.9 1.00 1.00

Neither/disagree/strongly disagree 109 66.1 0.72 0.33 1.55 0.395 1.47 0.77 2.81 0.243

I have assessed the risk of HeV in my horses and my actions provide enough protection

Strongly agree/agree 122 73.9 1.00 1.00

Neither/disagree/strongly disagree 43 26.1 0.98 0.42 2.29 0.958 1.07 0.53 2.16 0.846

I want to try to do everything I can to prevent my horses catching HeV

Strongly agree/agree 110 66.3 1.00 1.00

Neither/disagree/strongly disagree 56 33.7 0.42 0.17 1.03 0.058 0.34 0.18 0.67 0.002

I want to learn more about the connection between HeV and strategies designed to prevent HeV infection

Strongly agree/agree 108 66.3 1.00 1.00

Neither/disagree/strongly disagree 55 33.7 0.62 0.27 1.43 0.260 0.41 0.21 0.79 0.008

Do you keep your horses away from 

fruiting/flowering trees?

95% CI 95% CI

Variables n %

Do you keep your horses off pasture 

when flying foxes are active?

OR P value OR P value

Animal health management

Spoken to a veterinarian in last 12 months

<3 times 95 51.1 1.00 1.00

3 or more times 91 48.9 1.19 0.57 2.48 0.653 1.96 1.08 3.57 0.028

Vaccinated for tetanus, strangles, other

High (all/most horses, 2+ conditions) 71 33.8 1.00 1.00

Low 139 66.2 1.13 0.53 2.40 0.754 0.88 0.48 1.62 0.687

Coping factors

Effectiveness of covering horse' food containers

Very/extreme 87 48.3 - - - - - - - -

Not at all/a little/moderately 93 51.7 - - - - - - - -

Effectiveness of covering horses' water

Very/extreme 83 46.6 - - - - - - - -

Not at all/a little/moderately 95 53.4 - - - - - - - -

Effectiveness of keeping horses of pasture when flying foxes are active

Very/extreme 92 51.7 1.00 - - - -

Not at all/a little/moderately 86 48.3 0.20 0.08 0.49 <0.001 - - - -

Effectiveness of keeping horses away from fruiting/flowering trees 

Very/extreme 108 60.7 - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - 0.16 0.08 0.31 <0.001

Ease of covering horses' food containers

Very/extreme 120 67.4 - - - - - - - -

Not at all/a little/moderately 58 32.6 - - - - - - - -

Ease of covering horses' water

Very/extreme 92 51.4 - - - - - - - -

Not at all/a little/moderately 87 48.6 - - - - - - - -

Ease of keeping horses off pasture when flying foxes are active

Very/extreme 85 47.5 1.00 - - - -

Not at all/a little/moderately 94 52.5 0.52 0.25 1.11 0.092 - - - -

Ease of keeping horses away from fruiting/flowering trees

Very/extreme 108 60.7 - - - - 1.00

Not at all/a little/moderately 70 39.3 - - - - 0.57 0.31 1.06 0.075

Affective attitudes

If my horse catches HeV it will not be the worst thing in the world (wishful thinking)

Strongly agree/agree 28 16.8 1.00 1.00

Neither/disagree/strongly disagree 139 83.2 0.76 0.29 1.96 0.565 1.52 0.67 3.43 0.315

Nothing I do will make a difference to the risk of my horse catching Hendra virus (helplessness)

Strongly agree/agree 17 10.2 1.00 1.00

Neither/disagree/strongly disagree 150 89.8 1.27 0.34 4.67 0.724 10.94 2.42 49.58 0.002

If my horses are going to get HeV there is little I can do about it (fatalism)

Strongly agree/agree 24 14.9 1.00 1.00

Neither/disagree/strongly disagree 137 85.1 2.13 0.60 7.62 0.243 3.62 1.41 9.31 0.008

I avoid thinking about the possibility of HeV infection in my horses (avoidance)

Strongly agree/agree 16 9.6 1.00 1.00

Neither/disagree/strongly disagree 150 90.4 0.30 0.10 0.86 0.025 0.38 0.12 1.24 0.108

Attitudes to Hendra virus risk

There is no point vaccinating against HeV because there are still other unvaccinated horses

Strongly agree/agree 26 15.6 1.00 1.00

Neither/disagree/strongly disagree 141 84.4 2.25 0.63 7.98 0.209 1.79 0.77 4.17 0.178

I can protect my horses from HeV without help from vets and the government

Strongly agree/agree 56 33.9 1.00 1.00

Neither/disagree/strongly disagree 109 66.1 0.72 0.33 1.55 0.395 1.47 0.77 2.81 0.243

I have assessed the risk of HeV in my horses and my actions provide enough protection

Strongly agree/agree 122 73.9 1.00 1.00

Neither/disagree/strongly disagree 43 26.1 0.98 0.42 2.29 0.958 1.07 0.53 2.16 0.846

I want to try to do everything I can to prevent my horses catching HeV

Strongly agree/agree 110 66.3 1.00 1.00

Neither/disagree/strongly disagree 56 33.7 0.42 0.17 1.03 0.058 0.34 0.18 0.67 0.002

I want to learn more about the connection between HeV and strategies designed to prevent HeV infection

Strongly agree/agree 108 66.3 1.00 1.00

Neither/disagree/strongly disagree 55 33.7 0.62 0.27 1.43 0.260 0.41 0.21 0.79 0.008

Do you keep your horses away from 

fruiting/flowering trees?

95% CI 95% CI

Variables n %

Do you keep your horses off pasture 

when flying foxes are active?
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Table 3.3. Summary of adjusted/multivariate analysis. 

 

Barriers to the uptake of risk mitigation practices 

Respondents who were not performing each practice were asked about the extent to which 

various factors had influenced their decisions not to undertake the practices. Those who 

responded that they were either doing the practice (for all or some of their horses) or who 

responded that the practice was ‘not applicable’ to them were excluded from answering these 

questions. Figure 3.3 summarises the responses. 

AOR P value AOR P value AOR P value AOR P value

Number of horses owned

1 to 3 1.00

4 to 6 0.13 0.03 0.50 0.003

7+ 0.60 0.20 1.80 0.358

Recreational sector

Yes 1.00 1.00

No 3.28 1.31 8.22 0.011 4.36 1.74 10.88 0.002

Age category

under 35 1.00 1.00

35-44 0.52 0.21 1.31 0.164 0.27 0.07 0.99 0.048

45-54 0.30 0.11 0.77 0.013 0.82 0.23 2.86 0.751

55+ 0.32 0.11 0.95 0.040 0.52 0.12 2.26 0.383

Proximity to known Hendra virus case

< 50km 1.00

>50km 0.33 0.13 0.83 0.018

See flying foxes flying over horse property

Yes 1.00

No 0.15 0.04 0.52 0.003

Risk assessment

No risk 1.00 1.00

Risk 4.23 1.58 11.33 0.004 2.54 1.03 6.24 0.042

Hendra virus 'not at all likely' in your horses

No 1.00

Yes 0.21 0.08 0.54 0.001

Hendra virus a horse health priority

Yes (ranked 1st/2nd) 1.00

No 0.25 0.09 0.72 0.010

Effectiveness of covering horses' food containers

very/extreme 1.00

not/little/mod 0.15 0.08 0.31 <0.001

Effectiveness of covering horses' water

very/extreme 1.00

not/little/mod 0.08 0.02 0.27 <0.001

Effectiveness of keeping horses of pasture when flying foxes are active

very/extreme 1.00

not/little/mod 0.19 0.07 0.52 0.001

Effectiveness of keeping horses away from fruiting/flowering trees 

very/extreme 1.00

not/little/mod 0.11 0.05 0.28 <0.001

Ease of covering horses' water

very/extreme 1.00

not/little/mod 0.30 0.10 0.92 0.035

I avoid thinking about the possibility of HeV infection in my horses (avoidance)

Agree&SA 1.00

Not/little/mod 0.21 0.06 0.73 0.015

Variables

Are you covering your 

horses' food 

containers?

Are you covering your 

horses' water?

Do you keep your 

horses off pasture 

when flying foxes are 

Do you keep your 

horses away from 

fruiting/flowering 

95% CI 95% CI 95% CI 95% CI
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Figure 3.3: The extent to which owners reported that time, cost, and practicality influenced 

their decisions NOT to implement the risk mitigation practice. (Per cent on ‘y’ axis shown for 

combined responses ‘a great deal’ + ‘a lot’) 

Data in Figure 3.3 clearly show that the practicalities of undertaking the risk mitigation 

practices was a greater contributor to horse owners’ decisions NOT to adopt the practices. 

Practicalities of both the horse management-related risk mitigation practices were regarded by 

around 60% of non-adopters as having a high degree of influence on their lack of uptake. For 

all four practices, the extent to which practicalities influenced non-adoption were significantly 

higher than the time they would take to do.  

Factors influencing potential uptake of risk mitigation practices 

Finally, respondents were asked to consider a range of possible situations that might prompt 

them to consider taking up any (or more) of the risk mitigation practices.  

As can be seen in Figure 3.4, an actual or nearby infection was reported to be most likely of the 

listed factors to increase uptake of risk mitigation practices, with around three quarters of the 

sample reporting that this would definitely or probably increase their uptake (n=74, 73%, 

n=70, 70% respectively). Just over half felt that Government funding assistance would be 

effective in making them more likely to adopt these practices (n=57, 57%). The influence of 

veterinarians, respected others and the practices of friends were reported to be decreasingly 

likely to influence uptake. 
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Figure 3.4: Factors that would influence increased uptake of property management 

practices. 

Discussion  

In this study we investigated the uptake of and barriers to the adoption of four of the 

recommended Hendra virus risk mitigation practices in a sample of ‘higher risk’ horse owners. 

Participants were targeted who live in areas where Hendra virus infections had occurred and 

were not vaccinating all or some of their horses. Factors influencing potential uptake of 

strategies were also investigated 

Factors involved in the uptake of risk mitigation practices 

These findings suggest that horse-owners are critically reviewing the recommended strategies 

in the context of their enterprise, and adopting those that they think offer them practical and 

effective solutions. Further, it suggests that the ‘one size fits all’ approach of the current 

recommendations may need to be revisited and revised to present a suite of risk management 

choices. 

This study found that horse owners who believed that there was a real risk of infection were 

more likely to keep horses off pasture when flying-foxes were active. This finding suggests that 

some horse owners have greater engagement with Hendra virus risk: this may have led to a 

risk assessment being conducted initially or to a greater sense of direct risk of the virus – or a 

combination of the two. Alternatively, this finding may suggest that owners of higher value 
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stock assess risk mitigation cost/benefit differently. Both interpretations suggest that risk 

communication arguments should be refined and better targeted.      

In the multivariate model, proximity to a known location of a Hendra virus infection was 

associated with uptake of the least adopted practice of keeping horses off pasture when flying-

foxes are active. The practice of keeping horses off pasture when flying-foxes are active is 

validated by recent research that identified flying-fox urine as the most plausible source of 

Hendra virus infection in horses and suggests the possibility of infection via direct inoculation 

(Edson et al., 2015b). Future research could examine other factors that may improve the 

adoption of this strategy. Horse owners located more than 50kms from a previous case were 

significantly less likely to keep their horses off pasture when flying-foxes were active. This 

association could possibly be attributed to the sense of safety that may come with distance 

from an infectious disease case, but with flying-foxes as the putative source of infection with 

Hendra virus, this sense of safety is ill-founded. Flying-foxes are known to fly great distances in 

response to food resources and are not restricted by arbitrary boundaries (Breed et al., 2010, 

Smith et al., 2014). Increased research and communication around the range and patterns of 

flying-foxes’ movements and the plausible routes of infection may provide more resources for 

decision making by horse owners.  

Those respondents who saw flying-foxes ‘flying over’ their property were significantly more 

likely to cover their horses’ water (multivariate model). In the same model, seeing flying-foxes 

in trees on the property did not link to uptake of any practices. It is of interest to consider why 

the act of seeing flying-foxes ‘flying’ is more strongly associated with the uptake of one specific 

behaviour. It is possible that the sight of flying-foxes on the wing may be a more active, salient 

reminder of the threat and covering food is considered an appropriately robust and connected 

response. The flight ranges of species of flying-fox in Australia are large and not seeing flying-

foxes in flight is no guarantee that they are not flying over the property (Breed et al., 2010). 

This research again highlights the importance of increasing research and knowledge of Hendra 

virus excretion by flying-foxes and ensuring that risk messaging does not predicate the 

connection of ‘seeing’ of flying-foxes with the risk of infection.  

Barriers to the uptake of risk mitigation practices 

Given that respondents were horse owners living close to previous Hendra virus cases and 

electing not to vaccinate their horses, it was interesting to note a fairly low uptake overall of 

the four practices studied, with only one fifth of owners keeping horses off pasture when 

flying-foxes are active and just over half covering food containers. The former practice involves 
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the most sustained effort of the four practices studied, requiring owners to move their horses 

twice daily, and relies on them having other area off-paddock for their horses, e.g. yards or 

stables. The time and required infrastructure involved in this practice may partially explain the 

lower overall uptake. However, the practicalities of all four behaviours were a greater 

contributor to non-uptake of the behaviours than the time it would take. In an earlier survey 

study by Kung et al (2013) only 21% of Queensland horse owners reported having covered 

water points for their horses, compared to 24% in the current study sample reporting that 

their horses’ water was covered. This finding suggests that there has been little change in 

uptake of this protective behaviour in the intervening three year period; a period that has also 

seen the introduction of the Hendra virus vaccination, Equivax® (available to horse owners 

since November 2012). 

Factors influencing potential uptake of risk mitigation practices 

In the final section of the study we asked about ways that horse owners thought they might be 

influenced to increase their uptake of risk mitigation practices. Of the options presented to 

participants, they responded that a more immediate threat and ‘near misses’, such as a nearby 

case or infection of one of the respondent’s horses would increase uptake. Certainly this 

behaviour has been noted by local veterinarians anecdotally in areas that have had Hendra 

virus cases, with a subsequent surge of vaccine uptake (2016). This behavioural response 

appears somewhat misconceived, giving the impression that horse owners are anticipating an 

infectious ‘outbreak’ situation. Although this is a positive response from the point of view of 

risk mitigation, evidence to date suggests that the potential for horse to horse transmission 

beyond a single property is extremely low, as is the probability of a second ‘spillover’ event 

from a flying-fox to a horse within the same local area in a short period of time. These data 

confirm the need for considering how infectious diseases are discussed and the unique 

difficulty involved in managing a viral disease of low infectivity and high morbidity and 

mortality with zoonotic potential. 

The perceived influences of other people on uptake of risk mitigation practices were also 

investigated, including veterinarians, medical doctors, respected others, and friends. Although 

in relative terms these sources appeared less likely to influence behaviour, their influence was 

not negligible and suggests additional routes to improve uptake of risk mitigation practices 

(Rogers, 2003). Data from Australia’s first outbreak of equine influenza in 2007 identified the 

importance of veterinarians in managing infectious disease outbreaks (Schemann et al., 2012, 
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Schemann et al., 2011) and the influence of veterinary and other horse health professionals’ 

infection control support on horse owner perceptions of outbreak management. 

The role of veterinarians in information provision, communication, animal welfare, and their 

influence on horse owner behaviour is even more critical in the context of Hendra virus, given 

the potential for human infection and its high mortality in horses and people. This reinforces 

the urgent need to ensure that the veterinarian-owner relationship is protected and supported 

in the current debate surrounding Hendra virus vaccination (Taylor et al., 2016). A breakdown 

in trust and credibility could have long-lasting and far-reaching consequences in any future 

emergency animal disease response (Cairns et al., 2013). This is discussed in more detail in 

Chapter 5. 

Although this study provides valuable insight into the risk mitigation attitudes and practices of 

an important higher-risk target audience for animal health agencies in Australia, the study has 

a number of limitations. The representativeness of the study findings is difficult to estimate 

due to the relatively small sample size and the use of a social media driven self-selected 

sampling method. As there is no large or reliable database of horse owners in Australia from 

which to draw a representative sample, a self-selected approach has been most commonly 

used to collect cross-sectoral industry data (Kung et al., 2013, Taylor et al., 2008). 

Consequently, investigations involving demographics of Australian horse owners are limited 

and include a large margin of error (Smyth and Dagley, 2015). The survey sample is also limited 

to those who access Facebook and either ‘like’ one of the participating veterinary clinic’s 

Facebook pages or have social networks that access these links. An advantage of this approach 

is the opportunity to access horse owners with a level of connection to a veterinary clinic in a 

target region but not to limit the sample only to those who are registered with one of these 

practices. A disadvantage is that the Facebook post could not be limited to a geographic 

location. However, the design of the survey allowed for the researchers to determine and 

control for respondent location. 

It is also possible that respondents may have held certain biases and had different motives to 

respond (or not) to the survey. Those who chose not to respond may have considered the 

survey part of a ‘push’ for vaccination, and those who did respond may have felt it was an 

opportunity to vent frustrations. Although issues of responder bias cannot be dismissed, the 

data collected appear to be comparable to another study in terms of sample demographic 

characteristics (Kung et al., 2013). The deliberate selection of those who have not vaccinated 

would be expected to attract respondents with more negative and/or less trusting, and more 
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questioning views of vaccination and possibly government agencies and other stakeholders. 

Such biases are of direct relevance to the study and are therefore not viewed as a study 

weakness. This is a priority group of interest for engagement and intervention in Hendra virus 

risk mitigation.  

Conclusion 

This study examines the factors behind the poor uptake of government-recommended Hendra 

virus risk mitigation practices by non-vaccinating horse owners in higher-risk areas in Australia. 

The adoption of protective practices was associated primarily with higher perceptions of risk 

and the belief that the recommended risk mitigation practices would be effective at reducing 

risk. This finding suggests the importance of emphasising the effectiveness of recommended 

protective practices in engagement with horse owners, and the need for directing further 

research towards determining effectiveness of recommended practices. Additionally, these 

findings support the need to communicate practical ways to undertake risk mitigation, 

substantiate the importance of horse owner-veterinarian communication, and highlight the 

salience of ‘seeing’ flying-foxes as a possible trigger for motivating uptake of Hendra virus risk 

mitigation practices. The following chapter uses qualitative data from the survey to examine 

the influence of social and cultural factors with the same sample of horse owners who have 

elected not to vaccinate their horses against Hendra virus.  
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Chapter 4. Why won’t they just vaccinate? 

Understanding uptake by horse owners of the Hendra 

virus vaccine for horses 

Preface 

Chapter 3 considered the role of horse owners’ perceived self efficacy and response efficacy in 

the adoption of property management strategies against Hendra virus infection in horses. This 

chapter builds upon the previous study by analysing open ended comments from the same 

sample of horse owners regarding their decision not to vaccinate their horses against Hendra 

virus. Coding of the comments allows for deeper examination of social and cultural influences 

of risk decision making. 

Abstract  

Horse owners in Australia are encouraged to vaccinate their horses against Hendra virus to 

reduce the risk of Hendra virus infection, and to prevent potential transmission to humans. 

After the vaccine was released in 2012, uptake by horse owners has been slow with currently 

estimated vaccination coverage rates of 11-17%. This study was commissioned by an 

intergovernmental Hendra virus Taskforce to examine horse owners’ risk perception and 

reasons for not vaccinating their horses and investigated scenarios in which they felt they 

might consider adopting vaccination. An online survey described in Chapter 3 was designed to 

examine uptake of protective strategies against Hendra virus by horse owners (N=210). 

Quantitative and qualitative analysis of responses related to vaccination are reported here, 

from respondents to the same survey who reported having chosen not to vaccinate their 

horses or being unlikely to do so (n=150). 

Concerns about vaccine safety, cost, and effectiveness were the most frequently reported 

reasons for lack of uptake of the Hendra virus vaccine by horse owners. In addition, a 

reduction in vaccination costs was also reported as being likely to change behaviour. This study 

provides evidence that many of these horse owners have chosen not to vaccinate after 

consideration of the risks rather than because of ignorance. Some respondents provided 

epidemiologically accurate reasons for not vaccinating or demonstrated familiarity with the 

vaccine permit and elaborated why it was not appropriate in their circumstances. Some 

reported strategies included adoption of biosecurity measures rather than vaccination. The 
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data also indicated low levels of trust by these horse owners in veterinarians and their advice. 

Veterinarians play a critical role as mediators of information and advice on horse health and 

biosecurity in cases of Hendra virus infection. Because a loss of trust in veterinarians will be 

challenging to reverse and could have long-lasting and widespread impact, especially in the 

context of any future emerging disease situation, examination of the data in regards to the 

relationship between veterinarians and horse owners was undertaken. By using the framework 

of the Cultural Theory of Risk that highlights various factors that influence risk perception and 

how decisions are made around health behaviours, this research illuminates ways that the 

relationship between veterinarians and horse owners can be actively protected, with 

implications for management of Hendra virus and other zoonotic disease outbreaks. 

Introduction 

In situations where risk decisions and management are compelled by temporal factors, as in 

infectious disease outbreaks, it is fundamental to have a clear understanding of the factors at 

play in people’s adoption and adaption of official, recommended risk management strategies. 

Research into risk has long been challenging, largely because of how risk is defined (Plough and 

Krimsky, 1987, Wynne, 1996b). Scientists, researchers and risk analysts, identified here as 

salaried experts, define risk as a consideration of magnitude of the event and the probability of 

its occurrence using a mathematical approach (Sandman, 2012, Slovic, 2010). However, when 

considering how people respond to risk, it has been suggested that there is little benefit in 

discussion of the risk itself (Slovic, 1999). Instead, the very different concept of risk perception 

needs to be considered. Risk perception is influenced by various social and psychological 

factors, including trust (Engdahl and Lidskog, 2014), worldview (Kahan et al., 2007), emotions 

and affect (Joffe, 2003, Slovic, 2012), and the effect of social and cultural processes (Douglas, 

1986). Consequently, when examining people’s decisions about health protective behaviours, 

an appropriate framework would include consideration of these factors. 

The Cultural Theory of Risk and risk perception 

The Cultural Theory of Risk posits that risk perceptions reflect and maintain an individual’s 

preferred type of social organisation and cultural way of life (Xue et al., 2014). Risk perception 

is further defined by the extent to which an individual associates their identity within a 

particular social group and the extent to which they accept a formal hierarchical system of 

rules (Shi et al., 2015, Xue et al., 2014, Thompson et al., 1990). The Cultural Theory of Risk 

considers the social environment, the stakeholders and the bases on which decisions are made 
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around risk as part of one process (Douglas and Wildavsky, 1982). Therefore, actions to avoid 

some dangers and ignore, or not act upon others are made within the framework of social 

arrangements and  these decisions and choices of how to live are taken together (Douglas and 

Wildavsky, 1982). Because salaried experts and lay people alike lack complete knowledge and 

foresight, decisions required to navigate through complex risk situations are made by relying 

on affective and mental shortcuts, known as heuristic reasoning (Kahan et al., 2010). This 

reasoning is aimed at maximising desired future outcomes in risk situations. But rather than 

these outcomes reflecting a united goal for all stakeholders, the mental and affective shortcuts 

adopted by those at risk reflect people’s worldview, their sense of who should have control 

and what knowledge should be valued (Douglas and Wildavsky, 1982, Fischhoff et al., 1980). 

Their subsequent actions are directed at protecting and maintaining this position (Joffe, 2003).  

Hendra virus and uptake of the vaccine for horses 

Despite the fact that the main state government agencies responsible for Hendra virus policy, 

Queensland Department for Agriculture and Fisheries (QDAF) and NSW Department of Primary 

Industries (NSW DPI), recommend vaccination as ‘the single most effective way of reducing the 

risk of Hendra virus infection in horses’ (Department of Agriculture, 2013), uptake of the 

vaccine, released in 2012, has been slow (Field et al., 2015a). Whilst there is no national 

registry of horses in Australia, it is estimated that the majority of horses remain unvaccinated, 

with vaccine rates estimated to be around 11-17% (Taylor et al., 2016).  

Other risk mitigation strategies aim at property management practices to reduce the 

possibility of contact between horses and flying-foxes. However, research has highlighted the 

problematic nature of this approach, with horse owners reporting that they find the 

recommended strategies ineffective and impractical (Kung et al., 2013 and Chapters 2 & 3 of 

this thesis). With the possibility of direct infection, the need for an immunological barrier 

increases (Field et al., 2015b, Edson et al., 2015b). 

Tasked with facilitating a deeper understanding of the risk discourse of veterinarians and horse 

owners around the adoption of protective strategies against Hendra virus, the Hendra Virus 

Infection and Transmission Dynamics – Conversation with Industry project was launched, 

commissioned by the intergovernmental Hendra Virus Taskforce  and funded by Australian 

Commonwealth, New South Wales, Queensland and Federal government departments 

(Government, 2012). Chapter 3 identified factors associated with the uptake of protective 

strategies to reduce the risk of Hendra virus infection and Chapter 5 considers the discourse of 
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veterinarians and horse owners and how stakeholder engagement might be improved. This 

chapter examines reasons given by horse owners for not vaccinating their horses.  

In order to address these areas and consequently more fully understand horse owners’ 

responses to Hendra virus and to the vaccine, it is necessary to adopt a holistic consideration 

of people’s perceptions of risk and the adoption of protective health behaviours in zoonotic 

disease outbreaks (Vaughan, 2011, Bangerter et al., 2011, Wynne, 1983, Abraham, 2011). For 

successful implementation of effective public health interventions, providing information 

about protective strategies and even the production of a vaccine, while necessary, are not 

enough to ensure adoption of protective behaviours (Ellis-Iversen et al., 2010, Ochieng and 

Hobbs, 2016). Previous research suggests that the observed non-compliant behaviours of 

horse owners around Hendra virus and the vaccine release should have been anticipated 

(Vaughan, 2011, Browne et al., 2015, Kahan et al., 2010) and could possibly have been avoided 

(Kahan, 2013c). Engagement with information is based on multiple factors which are often 

neglected or misunderstood (Longnecker, 2016). Failure to take into account those factors 

which then impact on decisions around adoption of protective behaviours can result in risk 

management strategies that fail to engage the public. 

Previous research into risk perception generally and zoonotic disease management specifically 

has highlighted the importance of avoiding the assumption that any one research approach is 

unambiguous or empirically pure (Wynne, 1992a, Fischhoff et al., 1980, Ochieng and Hobbs, 

2016). Rather, as relationships and identities are dynamic, incomplete and always context 

specific, so too values, beliefs and responses can change as meaning is made (Joffe, 1999). 

Beliefs cannot be captured as discrete, measurable and static entities (Irwin and Wynne, 

1996). Adoption of traditional quantitative research approaches alone, while able to report on 

the ‘who is doing what’, may obscure the ‘how’ and ‘why’. Within such a discourse, as 

identified by Wynne (Duckett et al., 2015), the “subversive scientism”, the inherent 

assumptions on which quantitative research is based, actually renders the more useful and 

significant social aspects of the risk discourse invisible. Programs and risk management 

approaches based on such research can misfire and result in inflammatory messages and 

ultimate failure.   

This chapter reports a predominantly qualitative approach to uncover reasons behind horse 

owners’ decisions not to vaccinate their horses against Hendra virus and to examine potential 

factors that might influence future uptake of the vaccine. By adopting qualitative methods, the 



75 

 

social and cultural factors can be examined more fully in context (Buckley et al., 2004, Braun 

and Clarke, 2013). 

Methods 

A survey was designed to explore risk mitigation practices, risk perception, and attitudes to 

Hendra Virus risk of horse owners (see Chapter 3 and Appendix I).  The survey was directed at 

horse owners who were electing not to vaccinate their horses against Hendra virus while living 

geographically close to the location of a previous Hendra virus case. The quantitative survey 

data including responses about risk mitigation management practices is reported in Chapter 3. 

This Chapter presents qualitative analysis of comments to an open-ended question about 

respondents’ reasons for not vaccinating their horse(s) and quantitative analysis of responses 

to Likert-scale questions about factors that would cause respondents to reconsider their 

decision to not vaccinate. Some respondents took part in follow-up in-depth interviews which 

are examined in Chapter 5. 

Sample characteristics were determined by simple descriptive statistics. Descriptive analysis 

was also used to present data highlighting factors that might influence horse owners to 

reconsider vaccinating their horses against Hendra virus. Data were managed using IBM SPSS 

V22.  

Qualitative data were managed using NVivo TM and were coded to investigate reasons for non-

vaccination.  Comments were initially coded for the reasons respondents gave when 

questioned why they had elected not to vaccinate their horses against Hendra virus. The 

responses were examined in light of current literature and the author’s developing theory 

(Chapter 1) and within the context of the research already carried out by the author (Chapter 2 

& 3). Codes were grouped into themes using iterative reflection grounded in inductive 

thematic analysis (Braun and Clarke, 2013, Kvale and Brinkmann, 2009). Respondents’ spelling 

was corrected and minor grammatical adjustments made for ease of reading with clarifications 

of meaning included in bold square brackets. 

Results 

Sample characteristics 

As described in Chapter 3, a total of 210 respondents associated with 16 veterinary practices 

completed the survey and qualified for analysis on account of having unvaccinated horses. 



76 

 

Over half the sample (56%, n=106) were aged 44 or younger. While only 8% (n=15) reported 

earning their main source of income from horse related business or activity, an additional 26% 

(n=49) earned some income from their horse involvement. A cross section of sectors of horse 

involvement (multiple responses allowed) were represented in the responses, with 62% 

(n=131) involved in the competitive/equestrian sector, 57% (n=120) involved in the 

recreational sector, and 19% involved in the working/farming/stock horse sector. 

Barriers to uptake of vaccination 

Just under three quarters of the sample responded to the question concerning their reason for 

not vaccinating, or withdrawing from the vaccination program (71%, n=150). Each respondent 

gave, on average, two to three reasons for not adopting vaccination as a protective strategy. 

Comments consisted of one word answers and more in-depth responses. A total of 424 

comments were coded to explore the reasons given for non-vaccination or not continuing with 

the six-monthly booster required at the time of the survey to be compliant with the 

recommended vaccination protocol. Through prolonged exposure to the data and iterative 

coding sessions, three main themes were identified from the coding structure (summarised in 

Table 4.1): ‘attitude towards the vaccine’, ‘attitude towards authorities’, including 

veterinarians and the pharmaceutical company that produces the vaccine, and ‘risk 

assessment’. The ‘attitude towards the vaccine’ theme reflected people’s concerns, including 

the potential for side effects, the protocol at the time requiring six monthly boosters, the costs 

and safety of the vaccine. ‘Risk assessment’ included evidence of people’s own risk assessment 

of their horses and property and the risk of vaccinating a horse that is unwell. The theme 

‘attitude to authorities’ reflected consideration given by horse owners to the nature of the 

relationship between them and those in authority and the relationship between authorities. 

Theme 1: Attitude to the vaccine 

The majority of responses (310 comments) identified an aspect of the vaccine as the driver 

behind the decision not to vaccinate. Concern regarding side effects of the vaccine was the 

single most frequently given reason for non-vaccination. Some respondents reported a first-

hand experience with a vaccine side effect, while others recorded anecdotal evidence. 

I only vaccinated due to pressures from vets but am now reconsidering due to risk 

factors and my horse’s reaction to the vaccine each time it was given. (R23) 
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One of my horses died after receiving the vaccine which has been investigated. I've also 

heard far too many have bad reactions that have left them permanently damaged. 

(R45) 

There have been more cases of a reaction to the vaccine than there is of a horse 

contracting the virus. The reactions I've heard or read about are quite confronting and 

scary, which made me reconsider. (R11) 

Concerns from social media with side effects means that at present I have not done our 

miniature horse. (R30) 

The fact that the vaccine was being used under a restricted permit and was not fully registered 

at the time of the survey was frequently reported as evidence that the vaccine was unsafe and 

insufficiently tested (43 comments). 

Because the vaccine is not registered, it's unsafe and has been known to cause adverse 

reactions to horses and in some cases cause death. I would not give my human child a 

vaccine that puts them at risks like this so I won't do it to me horses! (R75) 

The vaccine is still under trial and has not yet been proven safe, nor should it be in its 

current form. (R81) 

I believe that the vaccination was rushed to get out onto the market and that we do 

not know all of the possible side effects.  I also believe that if it was safe, we'd have a 

similar vaccine for humans. (R24) 

The cost of the vaccine was the fifth most frequently given single response (39 comments) but 

is only mentioned by eight respondents as their sole reason for not vaccinating. The cost was 

mentioned in parallel with the protocol requiring six monthly boosters and veterinary 

administration. 

Also the cost to get them all done every six months by our vet. (R47) 

High cost of repeated treatments required. If it was a one off vaccine it would be easier 

to wear the once off cost of the vaccine. (R67) 
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Table 4.1: Reasons for non-vaccination or withdrawal from the vaccination protocol. 

Theme Code n Description Example Comments 

Attitude towards 

vaccine 

(n=310) 

side effects 91 Reference to side effects, whether 

general or specific 

The amount of horses either having 

a reaction or death from 
vaccination. (R17) 

  Cost 39 Reference to the cost of vaccination The cost of the vaccine. (R7) 

  

Testing 40 Reference to the need for more 

testing of the vaccine or the lack of 
testing 

I'm not willing to vaccinate against 

Hendra until more testing is done 
on the vaccine (R14)  
Not enough research and the way 
it was rushed to market. (R41) 

  

Safety 20 Reference to the safety of the vaccine Until it has been proved for 5 years 
I am not convinced it is safe. (R54) 

  
Efficacy 13 Reference to the vaccine not working,  Current vaccination is not proved 

sufficiently (R13) 

  

Animal use 17 Reference to breeding animals and 

lack of safety, or issues with 
exporting vaccinated horses 

Have not heard any proof if safe to 

use in breeding animals (R12) 

  

Protocol 21 Reference to concern regarding the 

protocol, number of vaccines 
required, vet involvement 

 The number of vaccines required 

and the frequency of them. (R21) 

  
Licence 43 Reference to concern regarding the 

restricted licence for the vaccine 

Unregistered Vaccine. (R17) 

  
Future 

intention 

13 Indication that vaccination maybe 

reconsidered in the future 

If this is sorted in the future I will 

consider it more readily. (R14) 

  

Attitude to 

vaccination 

11 Indications of attitudes to vaccination 

in general or other vaccines for 
horses 

I do however regularly vaccinate 

for strangles and tetanus which I 
see as a bigger threat having had 
one of my horse contract strangles 
even after vaccinating. (R28) 

  

pro choice 2 Indication of desire to make own 

choice about whether to vaccinate 

I believe in pro-choice. (R46) 

Risk assessment 

(n=94) 

risk assessment 80 Evidence of risk assessment, weighing 

up the odds, insights into where 
respondents feel the risk lies, includes 
the risk of side effects from the 
vaccine and the risk of Hendra virus 
infection 

They are not in contact with other 

horses. (R8)  
The chance of reaction is higher 
than the chance of catching 
Hendra when precautions are 
taken. (R43) 

  

Horse health  14 Reference to underlying horse health 

issues which precludes the vaccine 
being able to be used. 

One is not vaccinated as she is 

elderly and the risk of infection and 
contact with people is very low. 
(R32) 

Attitude towards 
authorities 

(n=36) 

Authorities 36 Reference to authorities, whether 
veterinarians or pharmaceutical 

companies, their behaviour, 
motivation 

We have chosen not to due to the 
way it has been handled and the 

lack of truthful information. (R29) 

 

Other 

(n=1) 

Other 1 Comments that do not fit in to 

current categories but still need to be 
considered. 

Availability (work full time during 

the week and compete full time on 
the weekends). (R22) 
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Theme 2: Risk assessment 

Respondents’ comments were coded for references to their consideration of the risk to them 

of Hendra virus infection, or Hendra virus vaccine side effects (80 comments).  

Minute risk of a Hendra incident in my horses as assessed by myself and my vet. (R141) 

I believe that the infection rate of both horses and humans to be statistically 

insignificant.  The virus has been around for ever, why the panic now?  Does someone 

know something I don't?  Awareness and PPE covers risks. (R132) 

References to underlying horse health issues as a barrier to vaccination were included (14 

comments) as a reflection of the consideration horse owners gave to the possible risk of 

vaccinating a horse deemed unsuitable by the vaccine’s permit. 

I have two older horses and a mare I plan to breed with. Having heard of several severe 

reactions in vaccinated horses (particularly those with pre-existing heart and 

neurological conditions) I have concluded that the risk of death or serious illness from 

the vaccination is much higher than from Hendra in my area. Particularly, since one of 

my older horses has neurological and heart conditions, the risk would be too large for 

her. (R73) 

Biosecurity measures adopted in place of vaccination were mentioned in 10 responses. 

The virus is a very weak one and strong hygiene practices on the home front can do a 

lot to mitigate any related risk. (R144) 

… good biosecurity practice with ANY sick animal is a more sensible approach to take. 

(R96) 

Some responses were indicative of where respondents perceived the risk of Hendra virus 

infection would most likely come from. This included infection from contact with other horses 

(nine comments), and unhygienic stabling conditions (two comments).  

Because the risk is very small in our area. We are not transporting our horses to events 

like shows only to mates’ properties for mustering where the risk is also minimal. If one 

of our horses gets it we will put them down and aim in protecting the others in all 

means possible. (R25) 
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The risk is so low, and my experience with the conditions I witnessed at the clinic that 

experienced the outbreak have left me confident that my horses will not be exposed to 

this virus, and are not going to die. We had horses for a long time without knowing 

about Hendra, and nothing has changed other than in my opinion, people keeping 

horses in unsuitable conditions. (R04) 

Low risk (no large mobs of flying-foxes seen), horses do not travel or have contact with 

other horses. (R62) 

Not necessary as in the history of this virus not one horse at any event or well cared for 

establishment has ever had a case that is not transmitted by poor hygiene and unsafe 

veterinary practices. (R134) 

There was also mention of the fact that Hendra virus has been around for a while and 

therefore perhaps does not warrant the intense pressure of immediate and extreme action. 

I believe it isn't needed; we have always had bats. (R71) 

The virus has been around for ever and only come to light 20 years ago. (R64) 

Hendra virus is hard to catch and it has been around for centuries. (R93) 

Some responses indicated that these respondents are making informed choices in regard to 

the permit and the appropriateness of vaccination in their particular situation. 

Not recommended for PPID [Pituitary Pars intermedia Dysfunction – Cushing’s 

disease] cases. (R104) 

One of my horses does not meet the vaccination criteria as stated on the minor use 

permit. (R112) 

I have vaccinated both of my with 2 shots of Equivac Hev [Hendra virus vaccine trade 

name] to the letter of the permit in that time bracket   

http://www.ava.com.au/sites/default/files/per13510_hendra_vaccine.pdf  having had 

two shots 21 days apart MY horses should have all the efficacy they will need for a very 

long time.  Had my horses had any more doses it would have been in breach of this 

attached permit - shame no vet was ever going to point that out!!!!(R77) 



81 

 

The issue of a Hendra virus area and vaccination not being necessary due to their geographical 

location relative the Hendra virus was raised in 16 comments. Flying-foxes were mentioned in 

five comments. 

I don’t live in a Hendra area. I won’t put my horses at risk of an on-trial only vac...(R28) 

Willing to take the risk as not in high flying-fox area. (R06) 

Extremely low flying-fox/bat population in our area and no contact with horses from 

neighbouring properties. (R34) 

Theme 3: Attitude to authorities 

A general sense of anger and resentment towards authorities, including veterinarians and 

pharmaceutical representatives, was evident in comments from 36 different individuals.  

The fact people are trying to force us to vaccinate. Vets are refusing to treat horses 

that are unvaccinated; some grounds will not allow horses that are unvaccinated /the 

amount of things being swept under the rug and the lies being toted around by the 

Vaccination Company and vets that are reading from the same song sheet. (R17) 

Horses have died from this vaccine and the authorities are not acknowledging this 

fact!! (R142) 

Most of these comments connected veterinarians and the vaccine manufacturer as working 

together. This was evident when respondents commented on feeling forced into vaccination 

and bullied.  

 I also will not be bullied into it by the government or vets making it mandatory. (R14) 

The drug company is all about money and is pushing the vets’ hands so they won’t 

come out to unvaccinated horses. (R64) 

I do not support the bullying and scaremongering tactics of vets and [vaccine 

manufacturer] to push this vaccine! (R59) 

Veterinarians are identified as yielding power when they choose not to see unvaccinated 

animals and are held up for particular derision. 

Being Forced to choose a vaccine that is Unproven to work in order to gain veterinary 

care. (R148) 
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DISGUSTED at vets refusing to attend unvaccinated horse unless to vaccinate or to put 

to sleep. (R115) 

I think the vets have over reacted to the extreme which also makes me so angry that I 

would rather shoot my horse than give them money to come out and refuse treatment. 

(R108) 

Respondents identify a lack of transparency in how their complaints and concerns were dealt 

with as a driver for not adopting vaccinations and as confirmation of their mistrust. 

Despite the attempts to cover up the amount of horses that have died following 

vaccination and others that have been rendered unrideable, not to mention the 

adverse reactions. The truth is the truth and this vaccine in its current form is not safe 

for horses in its current form. Veterinarians are not reporting all reactions and are 

using it for a cash cow and forcing it upon people who live in low risk areas. (R81) 

During the investigation into the death of my horse [vaccine manufacturer] rep 

attempted to intimidate me, tried to guilt trip me and lied many times which he was 

caught out doing. (R45) 

Reactions which [vaccine manufacturer] decides if it is a reaction or not. (R136) 

Overall, the comments from some horse owners when asked why they were electing not to 

vaccinate their horses reflect a lack of trust in the pharmaceutical company and veterinarians.  

Something here is NOT right! Too many cover ups in regards to reactions & deaths 

from the vaccine itself. (148) 

As before it has been pushed onto the market with very poor research regardless of the 

spin they try to put on it. Too many reactions are not acknowledged and reports just 

disappear. I am not anti-vaccine of any kind.  But I am strongly anti Hendra vaccine. 

(R126) 

The fact that there is SO MUCH MISINFORMATION propagated by [vaccine 

manufacturer] who do not report the facts on reactions (but all horse owners know 

them) and vets who have a vested interest in pushing the vaccine for kickbacks is 

disgusting. (R114) 

We are being lied to by [vaccine manufacturer] about the safety of the drug. All about 

money to them. They are running a scare campaign. (R42) 
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Factors influencing the potential uptake of vaccination  

Respondents were asked to consider a series of situations and indicate whether the situations 

would cause them to reconsider vaccinating their horses against Hendra virus. Figure 4.1 

summarises these findings. 

 

Figure 4.1: Factors that would influence uptake of Hendra virus vaccination 

In the top six influencing factors, 37 to 49% of respondents would reconsider vaccinating their 

horse(s). Issues of cost, convenience, immediacy of Hendra virus risk and personal control 

were features that linked most strongly to reconsideration of vaccination. Policy issues were 

reported to be less influential, with 23 to 26% of respondents saying they would reconsider 

vaccination in response to policy changes which made the vaccination compulsory, or 

veterinary policy changes to refuse treatment to unvaccinated horses. Recommendations from 

veterinarians and medical doctors were next down the list of self-reported influencers with 12- 
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22% saying they would reconsider vaccination following advice from them. The factors 

reported to be least likely to influence vaccination decisions were requirements for insurance 

(9%) and recommendations by others in the industry and friends (7 – 11%). 

Discussion  

The single most frequent reason given for non-adoption of vaccination was concerns about 

side effects from the vaccine. Many respondents felt that the risk of side effects from the 

vaccine outweighed the perceived risk of Hendra virus infection. Lack of trust and confidence 

in veterinarians and the pharmaceutical company also featured prominently in comments as 

drivers for the non-adoption of the vaccine for horses. Comments suggesting that the 

perceived lack of testing of the vaccine, and feelings that their horses were being used as 

‘guinea pigs’ also resulted in an unwillingness to vaccinate their horses against Hendra virus. 

Responses regarding side effects that were thought to be inappropriately acknowledged by the 

pharmaceutical company also figured significantly. The results will be discussed in the context 

of the themes identified. 

Barriers to uptake of vaccination 

Theme 1: Attitude to the vaccine 

Historically, attempts to claim that a technology is free from risk have sometimes resulted in a 

perception of increased likelihood of that risk (Lanska, 1998, Leiss and Powell, 2004). This may 

increase the lack of trust felt by those on the receiving end of the technology (Cairns et al., 

2013). Prior to the study data being collected the vaccine was still being used under a 

restricted permit, despite regular reassurances from the manufacturer that the vaccine would 

be fully registered and the boosters extended to 12 monthly. This was perceived by some 

horse owners as evidence that there was something wrong with the vaccine and that adequate 

pre-release trials had not been carried out. Subsequent to our data’s collection, the vaccine 

was fully registered  in August 2015 (Australian Pesticides and Veterinary Medicine Authority, 

2015), with 12 monthly boosters announced in May 2016. A summary of adverse experience 

reports by the Australian Pesticides and Veterinary Medicines Authority (APVMA), the agency 

responsible for assessment and registration of the vaccine reported the adverse reaction rate 

at 0.001% in an estimated 100000 horses vaccinated (Field, 2016, Australian Pesticides and 

Veterinary Medicine Authority, 2015). This reported summary may not be sufficient to rebuild 

trust by horse owners that their concerns are being heard. The low published rate of reported 

adverse reactions, at odds with the reported experience of respondents in this study, may in 
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fact feed claims of conspiracy. The APVMA receives funding from the registration of new 

compounds and it is understandable that this may also feed a perception that products that 

are unsafe may still be registered. Rather than attempting to disqualify any expressions of 

dissention or uncertainty around the risk of Hendra virus and the vaccine, a better approach 

could be establishment of a neutral arena for expressions of uncertainty and 

acknowledgement of risk; this might enhance direct and transparent communication around 

Hendra virus (Harambam and Aupers, 2015, Smallman, 2015 and Chapter 2 of this thesis). This 

open knowledge (or uncertainty) sharing could play a role by including horse owners as 

participants or stakeholders in the communication process. Inclusivity may help in the 

attenuation of risk perception surrounding Hendra virus and the vaccine and enhance trust 

within stakeholder relationships (Chong, 2006 and Chapter 5 of this thesis). 

Theme 2: Risk assessment 

Lay risk assessment is often considered to be based on ignorance or originating from faulty 

mental processing in regard to scientific information (Joffe, 2003 and Chapter 5 of this thesis, 

Tversky et al., 1982). Instead, this study provides evidence of careful consideration and a 

science-based approach to biosecurity by horse owners. Some respondents cited the vaccine 

permit and the restrictions placed on vaccinating sick or immunocompromised horses 

(Australian Pesticides and Veterinary Medicine Authority, 2016) as their reason for not 

vaccinating. If this response is considered noncompliant, then it does appear to make 

nonsense of the permit and the restrictions that are in place around the vaccine use.  

Comments that indicated respondents were undertaking a personal risk assessment based on 

identifying areas as being more or less likely to have a Hendra virus case are of concern. 

Research has highlighted that while some areas have had more Hendra virus cases historically, 

it is difficult to predict where cases might occur given the flying-foxes’ spatiotemporal 

distribution across Australia (Field et al., 2015a). The possibility of direct transmission from 

flying-fox urine to horses also suggests that even small numbers of flying-foxes may 

dramatically increase the risk of an infection in horses (Edson et al., 2015b, Field et al., 2015b). 

Therefore it is important to address the uncertainty surrounding Hendra virus cases and 

ensure that all stakeholders are fully aware of the changing nature of flying-fox distribution, 

and consequently risk of infection with Hendra virus, over time and space. The comments that 

suggested that Hendra virus has been around for a long time are accurate (Field et al., 2001) 

and should not be dismissed. However, the connection made by respondents between this fact 

and the lack of need for a vaccine would benefit from clarification and further consideration. 
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Theme 3: Attitude to authorities 

The role of veterinarians in the provision of information and communication around animal 

welfare and health, and their influence on horse owners’ behaviour is even more crucial in the 

context of Hendra virus, given the potential for human infection and its high morbidity and 

mortality in horses and people. This reinforces the urgent need to ensure that the 

veterinarian-owner relationship is protected and supported in the current Hendra virus 

vaccination debate. A breakdown in trust and credibility could have long-lasting and far-

reaching consequences in any future emergency animal disease response (Cairns et al., 2013). 

There was a strong perception amongst some respondents of a conspiracy between the 

pharmaceutical company that manufactures the vaccine and veterinarians who must 

administer it and hence benefit financially. When information and recommendations are 

provided by sources that have commercial interest in the uptake of such information, the 

reliability of such material may be doubted (Frewer and Miles, 2003). Thus uch complications 

within risk communication should be anticipated (Cairns et al., 2013). 

Some respondents’ comments reflect an egalitarian worldview, one in which value is placed on 

a society free from stratification about who can offer instruction and direction (Kahan, 2013a). 

This is in contrast with a traditional hierarchical worldview on which science is founded (Kahan 

et al., 2009). Discourse encompassing different worldviews can become divisive because of the 

way different types of knowledge and authority are valued. 

As previously discussed, the Hendra virus vaccine was initially released under a restricted 

permit.  This meant that all Hendra virus vaccine marketing and advertising, as well as 

administration, could only be carried out by veterinary hospitals, further cementing the 

connection between the vaccination and the profits of those administering it. Other horse 

vaccines in Australia can be purchased from a veterinary hospital and administered by horse 

owners themselves. It perhaps should have been anticipated that a dramatic change in vaccine 

cost and administration protocol would cause concern and suspicion amongst horse owners 

within the climate of uncertainty surrounding an emerging zoonotic virus. It is difficult to know 

how to communicate the legitimate concern of veterinarians about treating horses that may 

be infected with a potentially fatal virus without exacerbating perceptions of a conspiracy. A 

carefully designed intervention could help determine effectiveness of different strategies. 
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Factors influencing the potential uptake of vaccination  

In the final sections of the study factors were assessed for how much horse owners thought 

the factors might influence them to reconsider vaccinating their horses in the future. As 

described in Chapter 3 which examined factors affecting uptake of risk mitigation management 

practices, a first hand or near miss experience with Hendra virus infection was most commonly 

reported as likely to influence potential adoption of vaccination. The veracity of this self-

reporting is supported by anecdotal reports from veterinarians in areas where there have been 

previous Hendra virus cases (2016). Use of a first hand or new miss experience as a risk 

communication tool generally needs to proceed with caution to avoid an optimistic reduction 

in mitigation behaviour (Dillon and Tinsley, 2016). Its usefulness for communication around 

Hendra virus requires further examination. 

Issues of cost were reported as likely influencers of increased uptake, with free vaccine, 

cheaper vaccine, less frequent booster doses and owner-administration potentially increasing 

vaccine uptake. Similarly, the potential for government subsidy for the vaccine was viewed 

favourably. Since the vaccine’s release, incentives have been used to increase uptake of 

vaccination. These include free second vaccine doses offered by the vaccine manufacturer, and 

locally organised events with ‘bulk vaccination’ to reduce veterinary costs. These appear to be 

effective and successful approaches, although published data are not yet available to verify 

this. On the other hand, to a sizable group of respondents in this study, these offers make no 

difference to their stated intention to vaccinate and, in fact, may fuel further suspicions of 

pressure to vaccinate for profit driven or other sinister reasons. 

The influence of veterinarians, medical doctors, respected others, and friends are reported to 

be less likely to influence decisions regarding the uptake of vaccination than the other factors 

examined. This should not be surprising. While data from the equine influenza outbreak 

identified the importance of veterinary and other horse health professionals in horse owners’ 

perceptions of outbreak management (Schemann et al., 2012, Schemann et al., 2011), it is 

clear that for the majority of respondents in this study, recommendations about vaccinations 

from health professionals and networks do not play a strong role in decisions around the 

adoption of the Hendra virus vaccine. This is supported by other research which suggests that 

individuals (salaried experts and lay people alike) will align themselves with people that 

support their worldview while making decisions that support and maintain this identity (Kahan 

et al., 2010). Those who consider themselves as equally qualified and experienced in 
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comparison with salaried experts appear less inclined to take advice from so-called experts 

(Xue et al., 2014). This is explored more fully in Chapter 5 of this thesis. 

This study provides an insight into the risk perception and practices of an important target 

audience for animal health agencies in Australia. In order to better assess its utility, the 

limitations of the study must be considered. These are discussed in Chapter 3 and relate 

primarily to the inability to determine whether the sample is representative because of the 

lack of a large or reliable database of Australian horse owners. This research used similar 

methodologies as other studies (Kung et al., 2013, Taylor et al., 2016).  

Another pertinent issue is that of responder bias, especially given the current climate of the 

discourse around Hendra virus and vaccination in horses. Although issues of responder bias 

cannot be dismissed the data collected are comparable to those in a similar study in terms of 

sample demographic characteristics (Kung et al., 2013). The deliberate selection of those who 

have not vaccinated would be expected to attract respondents with more negative views of 

vaccination who may be less trusting, and more questioning of government agencies and other 

stakeholders. Such views are of direct relevance to the study and are therefore not viewed as a 

study weakness.   

Conclusion 

Horse owners in Australia are encouraged to vaccinate their horses against Hendra virus and to 

adopt a number of on-property risk mitigation practices (Department of Agriculture, 2013). 

Both pharmaceutical and management strategies are aimed at reducing the probability of 

infection from flying-foxes of horses on pasture (Middleton et al., 2014, Department of 

Agriculture, 2013). This study identified self-reported reasons for the rejection by horse 

owners of Hendra virus vaccination for their horses and aimed to identify perspectives that 

could be used to inform better communication and policy to encourage or promote uptake of 

the vaccine.  

Increased vaccination uptake might be encouraged by reducing vaccination costs and lowering 

concerns about the vaccine’s safety and effectiveness. The latter is challenging; more time and 

data are needed to convince a sceptical or distrusting audience. The qualitative and 

quantitative evidence that veterinarians are not trusted within this discourse is of concern. The 

need to maintain good relationships between horse owners and veterinarians should be 

highlighted as a priority issue, as veterinarians have the most direct and frequent contact with 

owners and can act as a conduit for information and provide advice on horse health, 
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biosecurity, and other emerging threats. Once lost, trust in veterinarians will be hard to win 

back. This issue is explored more fully in Chapter 5 of this thesis. 

This study was tasked with improving the general understanding of horse owners’ risk 

perception and their responses to Hendra virus risk. The results highlight the fundamental 

paradigm shift that is required for policy makers, veterinarians, and researchers to fully 

understand and participate in the Hendra virus discourse in a way that enhances participation 

by all stakeholders. Communication needs scientific facts but also requires, perhaps more 

urgently, a reconsideration of risk perception, trust and decision making.  

Qualitative analysis of these data illustrates the complex nature of decision making around risk 

and the adoption of protective behaviours against Hendra virus. Considering decisions around 

risk as being based solely on logic and information is misguided. Likewise, labelling 

noncompliant behaviour as irrational and faulty and subsequently disqualifying it from the 

discourse is unhelpful and counterproductive. Instead, an understanding is required that 

salaried experts and lay people alike make decisions in risky situations based on mental and 

affective shortcuts. These shortcuts are based on how people view the world and whom they 

consider should control and make decisions. In order to develop appropriate communication 

strategies, it is necessary to be aware of the multitude of factors involved in these complex 

decisions.  

The results of this study provide evidence that some non-compliant horse owners appear to 

have carefully considered the risks and made justifiable decisions not to vaccinate because of 

particular circumstances. Promotion of transparent discussion with all stakeholders, including 

those actually at risk can result in a more robust and progressive dynamic relationship. This is 

necessary in order to adapt within the changing face of an emerging infectious disease and 

responsive technologies that follow. In order to further understand the role of communication 

by veterinarians in the discourse around Hendra virus risk, the next chapter examines results 

of face to face interviews with veterinarians and horse owners about how they are making 

sense of living with the risk of Hendra virus infection. 
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Chapter 5. Lead a horse to water:  Discourse of 

veterinarians and horse owners around risk of Hendra 

virus and vaccination. 

Preface 

The previous chapter explored self-reported reasons that horse owners gave for electing not 

to vaccinate their horses against Hendra virus. The current chapter describes the results 

collected through face to face interviews (Appendix II & III) with selected horse owners who 

responded to the survey described in Chapter 3 and 4 (Appendix I). The study is enriched by 

interviews with veterinarians in areas of previous Hendra virus cases. Qualitative analysis of 

data obtained in the interviews enabled more detailed consideration of reasons that some 

horse owners give for choosing not to vaccinate, perceptions of veterinarians about those 

choices and examination of the dialogue of veterinarians and horse owners around Hendra 

virus.  

Abstract  

Hendra virus continues to cause disease and fatalities amongst horses in Australia, while the 

last human death was in 2009. The uptake of the vaccine against Hendra virus for horses 

continues to be slow and the discourse around risk management has become divisive. This 

study was commissioned in order to examine discourse around the risk of Hendra virus and the 

vaccine and to inform improvements to risk management. 

Face to face interviews were conducted with horse owners (N=15) and veterinarians (N=10) 

based in areas of previous Hendra virus cases. Thematic content analysis of interview 

transcripts revealed common themes in interviews with both groups: concerns about the lack 

of transparency in the origin of information and the behaviour of the company that 

manufactured the vaccine, deficits in publicly available knowledge about Hendra virus and the 

vaccine and the need for greater reflexivity in veterinary practice and communication.  

Contributing to the current divisive discourse around Hendra virus and the vaccine for horses 

are the role of salaried expert knowledge within the Hendra virus risk discourse, 

disqualification of lay and alternative sources of knowledge and a lack of awareness of social 

and cultural factors that affect how decisions around risk are made. Awareness and 
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acknowledgement of lay sources of knowledge and an increased awareness of the factors 

involved in decision making by all stakeholders would contribute to a more productive and 

engaging Hendra virus risk discourse. 

Introduction 

The risk discourses that accompany emerging diseases are complex. There are rarely previous 

experiences similar enough on which to base model predictions of infectivity (Christley et al., 

2013).  Preventatives or cures are not initially available and the scope of uncertainty for the 

researchers and those at risk is vast (Holland et al., 2012, Bangerter et al., 2011). This is 

particularly true in the case of diseases that cross the barrier between animals and people, 

which can cause significant health issues and fatalities. Because prevention is usually the first 

approach to zoonotic disease control, understanding how people react within the uncertainty 

surrounding recommended prevention strategies and predictions will increase the likelihood 

of success of risk mitigation policy. 

If scientific rationality is used as a measure of public reactions then the nuances of people’s 

responses will not be clear and frustration among stakeholders can result (Garvin, 2001). Davis 

and his colleagues (2011) have said that “Australian pandemic control appears to (dis)engage 

the general public.” Policies have been developed based on two assumptions about people’s 

response to risk. The first assumption is that the public are homogeneous in character and 

likely to all act in the same way and secondly, that their response will be compliance or will 

require activating and that they are otherwise helpless and passive in the face of risk (Gillespie 

et al., 2012, Davis et al., 2011). This restrictive social vision of publics in the face of risk does 

not account for those who will be proactive and responsive.  Policies based on these 

assumptions are unable to contribute to productive engagement with the public in risk 

management (Davis et al., 2011). Risk management models need to focus on incorporating 

accurate understanding regarding how decisions are made (Kahneman, 2012), the factors of 

why people make decisions (Longnecker, 2016) and the spectrum of responses made by the 

public under threat (Lakoff, 2012). 

Decision making and risk 

Research into how decisions are made suggests that they initially involve the emotional part of 

the brain, the orbito-frontal cortex (Lehrer, 2010), and an affect heuristic, a mental shortcut 

based on initial, conscious or unconscious negative or positive feelings (Slovic and Vastfjall, 

2010, Bateman et al., 2007). This is rapidly followed by the development of rational argument 
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constructed to support and defend the decision (Lehrer, 2010, Damasio, 1996). This appears to 

be an evolutionary device to ensure rapid lifesaving decisions are made without delay. All 

people make decisions in this way: those with expertise in risk decision making (salaried 

experts) and those whose training and experience lies elsewhere (lay public) (Barke et al., 

1997, Garvin, 2001). Both emotions and information are important tools in decision making 

around risk. 

All decisions are made in a social, political and cultural arena, not in isolation (Joffe, 2003, 

Andrew and Lee, 2013). When considering decisions around risk management, the social 

nature of decision making needs to be considered because all those making decisions, from 

those considered at risk, to those designing protocols to manage and mitigate the risk are 

making decisions within the influence of social and cultural constructs. Inherent in scientific 

training, however, is an assumption that decisions made as part of scientific research are 

unbiased and neutral (Wynne, 1993, Garvin, 2001). Without self-awareness or reflexivity of 

how decisions are made, Wynne (1993) suggests that salaried experts often think that their 

conclusions about risk are also neutral and free from any social and cultural context. 

Consequently, salaried experts involved in any risk discourse are quick to disqualify any 

decisions that appear to be based on emotions or will relegate any dissenting views to the 

arena where lay decisions and opinions are considered to be due to a faulty reasoning system, 

lack of understanding of the facts or based in conspiracy theory (Wynne, 1992b and Chapter 2 

& 4 of this thesis, Joffe, 2003, Harambam and Aupers, 2015). This disqualification means that 

those lay concerns that are not compliant with recommended risk mitigation strategies can be 

ignored, rather than considered as part of legitimate risk discourse. 

The Cultural Theory of Risk first written about by anthropologists Douglas and Wildavsky 

considers the role of the surrounding political, social and cultural environment in decision 

making around risk by all stakeholders (Douglas and Wildavsky, 1982). The Cultural Theory of 

Risk provides one lens through which to explore the observed discrepancy between the 

compliant, uncomplicated response to risk anticipated by experts and the reality. People’s 

responses to risk, rather than following the lines of recommended strategies, are based in 

culture, society and emotion, driven by a human need to protect one’s social and cultural 

associations (Joffe, 1999, Wynne, 1996b). A deeper understanding of the social and cultural 

factors underlying risk decisions could contribute to a more informed approach to 

communications and actions on the risk of Hendra virus. 



94 

 

When risk decisions involve diseases in animals, the bond with their owners brings an added 

complexity to the discourse and decision making (Enticott and Vanclay, 2011, Anderson, 1997).  

When the disease is one that can spread from animals to humans, the discourse and decision 

making becomes very complex indeed (Triezenberg et al., 2014, Ochieng and Hobbs, 2016; 

Chapters 2-4 of this thesis, Jensen, 2004). Owners often view their animals as an extension of 

themselves and their family and if this relationship is underestimated, serious consequences 

can arise (Rogers, 2016, Taylor et al., 2015, Convery et al., 2005, Franklin, 2001). Unless the 

nature of the bonds between those at risk are taken into consideration and with much 

consultation, protocols that are established are likely to be misunderstood, mocked or ignored 

(Bangerter et al., 2011). 

Discourse around Hendra virus and the vaccine for horses 

Early research highlighted concerns horse owners had about the recommended protocols: the 

fact that the vaccine was released on a restricted permit, the costs involved and reported side 

effects in vaccinated horses (Kung et al., 2013 and Chapter 2 & 3 of this thesis). The discourse 

of horse owners and veterinarians about decisions around Hendra virus and the vaccine has 

become divisive (Chapter 4 of this thesis). Issues were further complicated when some 

veterinarians elected not to see unvaccinated, sick horses. Investigations of suspected Hendra 

virus cases and subsequent prosecutions of veterinarians by Work Health and Safety were 

undertaken (2015) adding to unease. 

This chapter examines the final two aims of the Hendra Virus Infection and Transmission 

Dynamics – Conversation with Industry project  (Government, 2012; Chapters 3 & 4 of this 

thesis): to examine reasons for non-vaccination of horses against Hendra virus and to consider 

of ways in which engagement with horse owners and uptake of management strategies may 

be improved. 

The project was designed in two stages. The first was an online survey targeted towards horse 

owners living in areas near previous Hendra virus cases, who had elected not to vaccinate their 

horses (Chapters 3 & 4, Appendix I). This was followed by a series of in-depth interviews with a 

subsample of survey respondents and practising veterinarians in known Hendra virus risk areas 

(Appendix II & III). The interviews were designed to consider the problems with current 

discourse around Hendra virus and how future discourse of veterinarians and horse owners 

might be improved. 
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Research question: What issues do horse owners and veterinarians identify as being 

important in the current discourse around Hendra virus and what factors do they identify as 

a way of improving future communication? How could these factors inform more productive 

and participatory discourse?   

Methodology 

Interviewees were sourced from the initial online survey carried out between January and 

March 2015 (Chapter 3 & 4). The survey was designed to examine risk mitigation practices, risk 

perception, and attitudes to Hendra Virus risk of horse owners. At the completion of the 

survey, respondents were asked to indicate if they were willing to be contacted in the future 

for an in-depth, face-to-face interview. 

All respondent data from the survey were collected from SurveyMonkeyTM into ExcelTM files. 

Only respondents who had completed the survey, consented to further contact and provided 

contact details were considered. Respondents from areas of previous Hendra cases (within 

100kms) were identified. The geographical areas covered were Ballina and surrounds in New 

South Wales (NSW) and Gold coast, Sunshine Coast, Proserpine & Mackay, Townsville and 

Cairns in Queensland (QLD).  

Each respondent was then considered individually, in terms of number of horses owned, type 

of enterprise and the nature of their responses to open ended questions. Within each region, 

respondents were ranked in terms of pertinence to the research question and to ensure as 

much diversity in opinion and type of horse enterprise as possible. Those with perspectives 

that might provide an interesting view on the topic were given a higher priority including a 

horse show steward, homeopathic veterinarian and a medical doctor, as well as respondents 

with a strong Facebook presence or very strongly expressed views. 

Each respondent was then contacted via email or text and asked if they were willing to meet 

for an in-depth interview. They were reminded that they could withdraw at any stage and that 

they would be eligible for a gift voucher. They were also emailed an information sheet 

regarding the research (Appendix V).  Initially, 23 respondents were emailed, and one 

contacted by text message, resulting in 13 face to face interviews and two phone interviews of 

horse owners. All of these were conducted by the author. 

The veterinary hospitals in the six areas whose Facebook page had been active in the 

dissemination of the survey were also contacted.  Six face to face interviews were carried out 
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with private veterinary practitioners. In addition, four interviews were carried out with equine 

veterinarians and veterinary pathologists at James Cook University, Townsville, Queensland 

Two different sets of questions were developed, after multiple iterations, for the horse owners 

and the veterinarians (Appendix II & III). Rather than following the question structure 

rigorously, the interviews were semi-structured; they were allowed to take a more natural 

conversational approach, with the questions used as prompts. To facilitate this, notes were 

taken on the question sheet to allow issues to be returned to during the discussion and to 

avoid having to change topic abruptly. 

Consideration was given to the interviewer’s role as an insider or an outside within the 

interview. In the interviews with the horse owners, the interviewer identified herself as a 

researcher into Hendra virus, rather than a practicing veterinarian. This was in response to the 

current climate of discourse around Hendra virus and the vaccine and a deliberate choice to 

ensure that the interviewer’s opinions were not discussed. In the interviews with the 

veterinarians, the interviewer identified herself as both a Hendra virus researcher and a 

practicing veterinarian. The reasons behind this choice were twofold. Firstly, it facilitated 

access to otherwise very busy people with multiple demands on their time. Secondly, assumed 

shared knowledge and experiences meant that the interview quickly reached a depth and 

breadth that otherwise might not have been possible. This flexibility of the researcher’s 

identity dependent on the context of and culture surrounding the interview is a useful tool in 

qualitative research  to enable trust and comradery to facilitate data collection (Arthur, 2010 

citied in  Milligan, 2016).  

The interviews were carried out in cafes, libraries and homes. In order to ensure the safety of 

the interviewer, an updated interview schedule with contact details of the interviewee was 

sent to one of the research supervisors. Texts were sent from the interviewer to the supervisor 

before the interview started and at its completion.  

Prior to beginning each interview, interviewees were provided with another copy of the 

information sheet and after any of their questions regarding the research were answered, they 

were asked to sign a participant consent form (Appendix V). 

The interviewer made notes immediately after each interview regarding the nature of the 

interview, any interruptions, the general feeling and surroundings and any possible factors 

that might influence the analysis of the data.  
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Each interview was digitally recorded and transcribed, with both the original recordings and 

transcriptions being used in the analysis and to verify the transcription. 

The audio files and the transcripts were downloaded into NVivoTM, which already contained 

the initial survey data. The horse owners and veterinarians were anonymised and given codes 

for identification. The comments from individual horse owners were identified with an ‘O’ and 

a number indicating the order in which they were interviewed. Veterinarians were identified 

with a ‘V’ and the same numbering system. Minor editing to the transcribed text has been 

done, without changing the underlying meaning, in order to ensure a smooth transition from 

spoken to written word. These changes included removal of repetition and gaps. Any words 

the author deemed necessary for clarification have been added in bold square brackets. 

Data Analysis 

Each interview transcript was read multiple times, with the audio file used for clarification of 

words and expression. The author considered the following questions in the initial 

familiarisation process: How are the horse owners and vets making sense of their experiences, 

why they might be considering the experiences in this way, what assumptions do they make in 

considering the experience and the world in this way.  

Interviews were coded initially based on the interview questions (Appendix II & III), 

interviewees’ comments about their relationship with their horse owning clients/ veterinarian, 

how they felt Hendra virus and the vaccine has impacted on them professionally and 

personally and how they thought management of Hendra virus could be done better. Horse 

owner responses were also coded for their reasons for not vaccinating their horses or reasons 

for vaccinating some horses and not others. From the initial coding, a deeper iterative 

reflection of interviewees’ general attitudes to science and valued knowledge and the 

suggested improvements to the management of Hendra virus was adopted within the 

framework of risk perception and bio-psycho-social literature and research already carried out 

by the author (Chapters 1 to 4 of this thesis). Using the principles of inductive thematic 

analysis (Braun and Clarke, 2013), the main themes considered in this chapter relate to how 

the current discourse on Hendra virus is viewed by participants and is under-pinned by 

epistemology, including considerations of what type of knowledge has power and utility and is 

valued. The chapter includes suggestions for improving the communications on the risk of 

Hendra virus and its management, and what these ideas say about the underlying issues of 

authority and power in risk situations.  
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Results 

Sample Characteristics  

Table 5.1 provides information regarding interview participants. Overall 26 interviews were 

carried out: 24 face to face and two by phone. There were 10 interviews with veterinarians 

practicing in areas where there had been previous Hendra virus cases with three of the 

veterinarian having been in direct contact with horses who died from Hendra virus. The 

interview in Cairns took place one week after a horse was diagnosed with Hendra virus by the 

veterinarian.   

Table 5.1: Interviewee characteristics 

ID 
Location Sex Role Horses Vaccination 

status 
Duration of 
interview 

(mins) 

O01 Southern QLD F Horse owner 4 some 40 
O02 Southern QLD F Horse owner 6 none 46 

O03 Southern QLD F Horse owner 5 none 62 

O04 Southern QLD F Horse owner 12 some 46 
O05A Southern QLD M Horse owner 18 none 71 

O05B F Horse owner 

O06 Northern NSW F Horse owner 4 none 57 
O07 Northern NSW F Horse owner 11 some 52 

O08 Northern NSW F Horse owner 12 some 32 

O09 Southern QLD F Horse owner 2 Start/stop 76 

O10 Southern QLD F Horse owner 3 some 67 
O11 Central QLD F Horse owner 17 some 87 

O12 Northern NSW F Horse owner 8 some 31 

O13 Northern NSW F Horse owner 10 none 63 
O14 Southern QLD F Horse owner** 6 some 53 

O15 Far North QLD F Horse owner** 2 Start/stop 34 

V01 Southern QLD M Veterinarian 0 - 44 
V02 Southern QLD M Veterinarian N/A - 39 

V03 Northern NSW F Veterinarian 3 All  40 

V04 Southern QLD F Veterinarian 2 none 34 
V05 Central QLD F Veterinarian 0 - 23 

V06 Northern QLD F Veterinarian 0 - 42 

V07 Northern QLD M Veterinarian 0 - 68 
V08 Northern QLD F Vet. Pathologist 0 - 30 

V09 Northern QLD F Veterinary Nurse N/A - 67 

V10 Northern QLD M Veterinarian 0 - 58 
*New South Wales (NSW), Queensland (QLD), N/A – data were not available. ** Phone interviews 

Three main themes related to issues with the current discourse of veterinarians and horse 

owners around Hendra virus and the vaccine for horses that identified by interviewees. These 
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were 1) lack of transparency 2) desire for more thorough scientific research and 3) the need 

for deeper reflexivity of all stakeholders. Each of these themes is discussed here. 

Theme 1: Transparency 

Evidence of lack of transparency referred mainly to the need for more information and the 

sense that those in authority were not revealing all available information, particularly about 

the Hendra virus vaccine. This comment from a veterinarian reveals concern about the safety 

of the vaccine. 

This has been touted as much safer than what it actually is.  I think people need to be 

given all the details.  They need to know about Freedom of Information Act.  We need 

to know what’s really going on and then it should be up to the individual. (V04) 

The vaccine manufacturer‘s behaviour in regards to changes in the permit was identified as 

lacking consistency. 

So in that first two years, they [vaccine manufacturer] changed their permit 

fractionally five times. And the only difference is they take a sentence out of permit one 

about why you don’t give this to sick or immuno-compromised horses.  They just 

removed that sentence and just say “It’s not for,” and the other thing is it adds the six-

monthly booster.  But there’s no data added saying “We’ve tested now the 100,000 

horses, we’ve been back to them, and we’ve blood tested them, and we know that 

horses who have had a shot every six months have a titre of over whatever. (O09) 

One veterinarian expressed his frustration directed at the behaviour of the vaccine 

manufacturer in regards to their response to criticism, calling for more engagement and 

transparency. 

They [Vaccine manufacturer] have to spend millions of dollars for advertising 

campaigns.  Hey, put out - this is the truth about Hendra virus and go on the offence 

and not these stupid two for price of ones and all this sort of BS they’re going with, free 

wormer with every vaccine, free bloody lollipop next.  Get on the front foot, spread the 

truth about it, be upfront, talk about the preservative and - great - there’s mercury in 

it. It’s ten times your daily requirement, but you get it once every six months, and so, 

anyone who eats fish probably has more mercury in it than that.  Be open about the 

reactions to it and that there are adverse reactions to it, get some statistics out there 
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about adverse reactions to penicillin, so these sorts of things.  Just be on the offensive 

about it. (V07) 

The common concern that veterinarians would be influenced by a conflict of interest and the 

damage that this would do to the relationship of trust with their clients was articulated by this 

horse owner. 

And I think most people just want to know that it’s not some drug company conspiracy.  

I mean, that seems to be most of the chatter that we see that’s anti vaccination.  That 

it's either hurt somebody’s horses, brothers, mothers, sisters.  Or it’s just a drug 

company trying to make a lot of money and take advantage of people. Most people 

trust their vets.  But then you’ve got people saying, “Yeah, but the vets are also 

sponsored by the drug company.” (O07) 

Some interviewees expressed frustration that there still remained so many unanswered 

questions. These responses are of interest because they illustrate that these horse owners are 

making considered decisions, based on scientific reasoning, despite claims that their decisions 

are irrational (Slovic, 1999, Harambam and Aupers, 2015).  

So much money is being spent on trying to push people to vaccinate and I’d love to see 

this money going into actually learning more about how the horses are getting it. 

(O13) 

Many respondents expressed concerns that had not yet been answered. 

What is the impact of vaccinating into our industry, where we've got meat industry for 

pets, for human consumption?  How is the vaccine going to impact on that? (O05A) 

Some horse owners expressed their desire to explore more fully the condition under which 

horse became infected. This highlights an underlying scientific curiosity and a desire for 

complete disclosure of knowledge around Hendra virus. 

One thing I would like to find out, and I think studies have to be done, all the horses 

that contracted Hendra, I'd like to know what sort of condition they were in, how their 

immune system was, because most of them seem to be old or pregnant brood mares. 

I'd like to know all these sort of things and I think it should be studied to find out if the 

immune systems are down on most of the horses that get it naturally.  (O04) 



101 

 

The frustration felt by another horse owner in regards to the gaps in knowledge and the effect 

this has on their ability to make decisions is tangible. 

How come this horse can have it and be eating and drinking and living in the same 

paddock as three other horses and these three other horses don’t get it from that horse 

or from the original source?  Now, why is that?  These are the questions that I want 

answered and when we have all that information then the owners can really reduce 

their risk and improve their management in a way.  There’s so much to learn still.  I’d 

like to know more. (O13)  

One veterinarian expressed their frustration at the lack of transparency of people on social 

media who used pseudonyms, which appeared to prevent transparent discussion and 

examination of possible side effects. 

[Vaccine manufacturer] has been reactionary and they’re doing these stupid little 

promotions here and there. They need to be on the front foot and get ahead of the 

game of these Hendra Brockovichs [Social media pseudonym].  You have to deal with 

these lunatics on the web that hide behind anonymity and make very large noises 

about horses that never get back to as good a performance as they did and became 

neurologic and all these sorts of ridiculous things that when you actually start 

investigating some of them, it’s just all smoke and mirrors and they’re making up 

stories and something else has happened to the horse and they just attribute it to the 

Hendra vaccination. (V07)  

One horse owner who was vocal on an active Facebook page concerned with the Hendra virus 

vaccine similarly identifies the importance of transparency and integrity of the social media 

pages. 

People all over Australia are blogging about what’s happened with their horses.  Now, 

people are funny about social media.  They go ‘Oh, you know, it’s just social media,’ but 

that’s my name.  I’m very well known in Queensland because I was 20 years with the 

dressage group, I was president for ten. I’m well known. I’m not going to come out and 

bullshit about stuff.  Maybe on a forum where I’m operating under an alias, you might 

be charged with that. (O09) 

Underlying these calls for transparency is the desire of both horse owners and veterinarians 

for more research to be available to assist in their decision making around risk. Further 

consideration of what sort of research/information would be desired and which sources of 
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information would be trusted would offer valuable insights into risk communication 

development around infectious diseases. 

Theme 2: Scientific research 

Interviewees’ comments highlighted the sense that there was a dearth of information about 

Hendra virus and the vaccine and that this lack undermined trust in authorities. The following 

comment elucidates a discourse impeded by perception of the vaccine manufacturer’s 

seeming disregard for local knowledge. 

And they [vaccine manufacturer] sent a couple of fellas up here and I went along to a 

talk and you know talking about the vaccine and what they’ve done.  And that was 

fine.  I thought, Oh, yeah, well, fair enough. The vaccine's all right. But then one of the 

fellas sort of spoke up and said, ‘Well as far as we know, bats don’t defecate while 

they’re flying.’ And everyone around here has had their cars splattered by bats.  It was 

just off putting to have somebody make a silly statement like that when they were 

supposed to be convincing us that what we’re doing is correct.  And that set me back a 

little bit. (O12) 

The desire for data to support the arguments for vaccine safety was Implicit in other 

responses. With a better understanding of how people make decisions around risk and new 

pharmaceutical technology, it seems likely that policy makers should have foreseen horse 

owners’ expectations for evidence about long term efficacy and safety, and desire for 

transparency, before accepting a new vaccine. 

They just need to be able to say, ‘well for five years we’ve been injecting these horses 

at six monthly intervals and we’ve got the data to prove it’.  I don’t know for how long 

the vaccine’s been around for, but certainly not long enough to do that sort of study.  

(O14) 

A call for antibody testing as a means for furthering the knowledge base of the vaccine and 

informing future protocol changes illustrates horse owners’ awareness of the scientific 

approach to consideration of vaccination, and providing opportunities for horses that cannot 

be vaccinated to be monitored. 

I'll confirm that they do an antibody test and see what the antibody level is and only 

vaccinate those horses with low antibody numbers because I think the idea of just 

giving a shot to a horse just on a bureaucratic reason is stupid. (O08) 



103 

 

What about the antibody level testing and things like that?  There’s still no baseline 

established.  So if you have a horse that has a reaction and you say This horse reacted 

really badly.  Instead of vaccinating, I want to monitor its antibodies.  There’s no 

recognised minimum requirement to antibodies. (O13) 

This horse owner’s frustration is directed at a wasted research opportunity to gather antibody 

information from the vaccinated horse population.  

My mare hasn't had one [vaccine] for a long time. Why would you not do a titre test on 

her and just research what her antibodies are? If you've got horses that haven't been 

vaccinated for two years, but are showing strong antibodies, well, doesn't that tell you 

something?  Just I'm a bit baffled why there's not more research being done.  (O10) 

The comments also reflect a call for more scientific knowledge about both the vaccine and 

Hendra virus. This highlights horse owners’ sense of the sort of knowledge they require and 

value and the direction they think research around both the virus and the vaccine should take. 

Well, you know testing a hundred horses at AAHL [Australian Animal Health 

Laboratories]. Much bigger trials and more time.  I can’t think of anything else you can 

do to prove a vaccine.   There’s only numbers and time, and at the moment we’ve got 

what we’ve got and we’ve got to go with that.  So I’m not prepared to say yet that it's a 

good vaccine. (O12) 

This comment voices the frustration that research into the duration of the vaccine efficacy 

appears to be stalled and opportunities wasted. 

I mean, there are some vaccines they give humans that last 30 years.  What if that’s 

the case here that they don’t know it because they haven’t successfully trialled it? 

(O03) 

Other comments further reflect the value that these horse owners place on scientific research 

and their consideration of the dynamic and changeable nature of scientific knowledge. 

Whatever, be it the medical development, of a G protein [the basis of the Hendra virus 

vaccine]and whatever that means, maybe in a hundred years’ time, it'll be considered 

to be a very bad way to do vaccinations. (O05A) 

I’m a bit sceptical about things that are not fairly based in science, if you see what I 

mean.  A lot of racehorse trainers say, ‘Oh.  You make a mixture of this and that and 
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the other and you put it on and whatever’ I tend to be a little bit sceptical about those 

things so I tend not to bother asking because I know I’m probably not going to follow 

up with that one. (O11) 

One horse owner straddles the salaried expert and lay public divide and his comments 

illuminate the complexity of the discourse around the Hendra virus vaccine. 

I must admit, from my background where I came from [veterinary pathology], my first 

reaction is that they haven’t had that long enough to know what it’s [the vaccine] 

about.  (O12) 

Another owner’s surprise at finding herself as part of a divisive discourse and opposed to the 

vaccination protocol highlights the real need for opposition to the vaccine not to be 

disqualified as originating from conspiracy theories and anti-science horse owners.  

It’s not the vaccine I’m querying.  It’s the amount of boosters we have to give.  That’s a 

whole another subject.  I would recommend everybody in the risk area vaccinate their 

horses as per permit. I’ve never been somebody who’s not trusting of authority.  I’ve 

never been anyone to question that we should vaccinate. I probably would look at you 

like [you were crazy] two years ago.  If you’d said to me ‘I don’t like vaccinations.  I 

would have said.’   Oh, one of those crazy people.  Change the subject. (O09) 

Theme 3: Reflexivity  

Interviewees’ comments, both horse owners and veterinarians identified a distinct lack of 

reflexive practice within the veterinary profession and in how the vaccine was released, is 

being used and the consideration of Hendra virus in general. This comment about the 

behaviour of the veterinary professional body in Australia from a veterinarian is damning. 

I think the veterinary profession is doing a lot of damage to itself.  When you get the 

president of the AVA [Australian Veterinary Association] touting online about special 

offers, it’s not being tested with other products, the dental, Hendra/tetanus [vaccine 

for horses] package. Tetanus and Hendra and strangles [vaccine for horses] at the 

same time as having a sedation in dental.  It’s not supposed to be like that. They’re not 

reading the interactions. They’re not reading the recommendations. I mean they’ve 

made themselves look like idiots. I think as a veterinary profession, I think that’s really 

sad, and they can’t even read the freaking instructions. And it’s not being tested with 
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administration of other drugs so they’re all giving them bute [anti-inflammatory for 

horses] now. No one’s done any work on it. (V04) 

 A veterinary pathologist furthered the condemnation of lack of reflexive practice by 

veterinarians and highlights the need for changes in how veterinary science is taught. 

It’s interesting because when we first started questioning about whether or not we 

would or wouldn't take horses to the necropsy lab, there was a lot of resistance from 

the equine practitioners saying, ‘Don't be so stupid, it’s not risk.  It’s not a respiratory 

case.  It can't be Hendra.’...I think it’s a bit of a tricky one to try and get people to 

change their mindset once they've got a certain mindset in no matter what you're 

dealing with. (V08) 

This horse owner eloquently summarises the connection between lack of reflexive practice and 

the current divisive discourse.  

I just think that they came in and told us the best thing was for everybody [to 

vaccinate] without consultation. It was like all of a sudden the vaccination is here and 

you must do it and I think that that was the driving force for a number of people to 

really take offence.  And it really is a sense at being told that this is what they have to 

do regardless of their own management with their horses. I think that people would 

accept it a lot better if they weren’t forced. I just think that possibly people just need it 

to be done in a more softly, softly approach. And not being treated like idiots. I think 

we were treated like idiots to begin with. (O14) 

Despite feeling positive about the vaccine, this horse owner’s frustration at how the vaccine 

was released is further echoed by this comment. 

And it’s probably cracker of a vaccine. It’s probably a one-shot wonder. You give it once 

and you never need to give it again, if the truth be known, and if it had been released 

as that, we would never have a drama. Everyone would have had a shot. And the risk 

of Hendra would have disappeared in young horses (O09) 

Veterinarian interviewees also expressed their frustration at the lack of reflexivity in some of 

their horse owning clients and their reaction to Hendra virus and the vaccine. This particular 

comment highlights the complicated nature of the discourse, when the relationship between 

the veterinarian and the horse owner becomes damaged and the opportunity for collaborative 

and participatory discussion is gone. 
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One guy said to me, ‘How many people have died?’ And I said, ‘Four people have died.’  

‘How many horses?’  And I couldn’t remember how many, so I said, ‘A hundred.  And he 

said, Well, when 20 people have died and 2,000 horses have had Hendra, I will 

vaccinate my horses.’ And his 13-year-old daughter was there and I said, ‘So you’re 

happy if your 13-year-old daughter is one of the 16 more people who’ve got to die 

before you vaccinate your horses?’  And I didn’t vaccinate his horse. I did the teeth. The 

next day, he rang and said, ‘I don't want that vet back on my property.  (V10) 

This comment from a veterinarian articulately illustrates the difficult reality of veterinary 

practice and real interactions with horse owners. 

And that is stressful because I went out to one [horse] was colicky but it also had a lot 

of increased respiratory effort and a bit of a fever. I was like, ‘Oh, okay, yep better be 

careful.’  So I put my space suit on but there were kids sitting on the back of the horse 

and I'm like ‘No, no, get the children away from the horse. This could be Hendra, it 

could be lethal.  And it's really important that no one goes near it,’ but they just 

wouldn’t listen. (V03) 

Horse owners’ comments illustrate the difficulties of managing vaccine side effect reports 

resulting from the lack of reflexivity by the veterinary profession and general public on the 

possibility of vaccine injury. 

If you tell the average person you’ve got a problem with the vaccine, they look at you 

like you’ve just said ‘I’ve got syphilis.’  Or ‘I’m still breastfeeding my teenager.’ (O09)  

Some horse owners expressed frustration that side effects they were observing were not taken 

seriously.  

[After the second Hendra virus vaccine] within 12 hours, had a huge lump on her [the 

horse] neck, not near the injection site, but down from the site.  It was hot.  It was sore 

to touch.  She [the horse] just sat there going, ‘I can’t move my head.  I can’t walk.’  

And she was like that about five days. I phoned them [the veterinarian] and they said, 

‘Well, you have to give her some bute. [The veterinarian] was not overly concerned. 

There was not the, ‘Oh, my God!  We’ll come out and have a look.  What time?’  Or 

anything like that.  He said, ‘Just keep an eye on her.  Take her temperature and she 

might need some bute [anti-inflammatory for horses].’  I don’t need to take her 

temperature to see if my horse has got a high temperature.  Can’t move and can’t do 

anything and looking lethargic. (O01) 
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This sense of being ignored or fobbed off could well have undermined the sense of trust that 

owner felt about their veterinarian. Veterinarians’ comments reflect the variation in 

consideration given to how their horse owning clients are making decision about Hendra virus 

vaccine, and highlight the complexity of the discourse. This veterinarian’s response illuminates 

a lack of reflexivity in practice. By regarding the vaccine as ‘almost perfect’ he may be blind to 

any side effect and miss opportunities for further professional self-examination. 

I don’t understand why people won’t vaccinate their horse.  Why would you not?  It’s 

almost a perfect vaccine.  Yeah.  Causes some slight reactions, but has been shown to 

be 100 percent protective with very minimal side effects, bit of a sore neck for once in a 

while, if you need to have a Panadol afterwards, or a dose of bute [anti-inflammatory 

for horses]. There's those that refuse to have it done that are probably the same tree-

hugging hippies from Byron that refuse to have their kids vaccinated, and their kids are 

dying of meningococcal. But decisions are being made on political, financial, and public 

relations matters, not sound medical basis or sound medical decisions.  It’s ridiculous. 

(V07) 

In contrast, another veterinarian’s comments highlighted a degree of reflexive practice in his 

consideration of what communication approach might be effective with each client. 

I think every single person is slightly different.  I don’t reckon there’ll be any statistical 

obvious reason why people don't vaccinate. They give a questionnaire and ask people 

about why they don’t vaccinate, and it’s not because they’re stupid. I’ve done some 

research on why people don't vaccinate and one of the things I think that we know is 

that science doesn’t make a difference. I don’t say, ‘Well, look, they’ve done these 

studies.  They’ve done this with a big group at Coolmore [Australian racehorse stud] or 

they’ve done these ones at Beaudesert [a large vaccine study centre].’  I’ll just say, 

‘Oh.  That’s bullshit,’ and I think - well, If they don’t trust me before I say that’s bullshit, 

they’re not gonna trust me anymore after I say there’re all these studies they’re doing - 

showing this, so I just say, ‘That’s bullshit,’ and then if they don't vaccinate, well, I 

wasn’t gonna win anyway. (V10) 

Another veterinarian calls for more knowledge. This does correspond to earlier calls for more 

research but might also illustrate the view that receivers of scientific information are passive 

empty vessels waiting to be filled. 
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I think we just need to get as much data as we can out there regarding safety and 

efficacies you can to try and convince people and that may not even be enough. (V06) 

Discussion 

This research was undertaken to examine the current discourse of veterinarians and horse 

owners around Hendra virus in order to inform improvements in future communication and 

policy development. Findings suggest that consideration of the desire for transparency in 

scientific research, discourse and practice, and a more reflexive approach to consideration of 

decision making around risk and the value given to different types of knowledge would enable 

a more considered and participatory discourse around Hendra virus and the vaccine.  

Interviewees’ comments indicated that feelings that some knowledge was being kept from 

public view were held by some veterinarians as well as horse owners. The comments indicated 

the potential for damage to the relationship amongst stakeholders in regards to how scientific 

information is presented by salaried experts. When scientific information is revealed late in the 

discourse there can be claims of a conspiracy behind the science research (Wynne, 1992a).  

Wynne went on to consider another approach, when previously unreported knowledge gaps 

are announced and the public claim arrogance in institutional dealings with uncertainty 

(1992a).  However, research indicates that people generally can accept uncertainty associated 

with scientific research and that risk management strategies should focus on what is being 

done to reduce the uncertainty (Frewer et al., 2002). 

Because of the nature of scientific research, with its close connection to commercial interest 

and intellectual property, not all information is available to anyone at any time. However, this 

is also in part, a reflection of the closed, elite, institutionalised nature of scientific research. 

Some resolution of this issue may be found in open publishing but examination of the 

assumptions made in scientific research and policy development around risk situations would 

also enhance transparency in discourse (Garvin, 2001, Davis et al., 2011). 

Beck’s identification of ‘modernization risks’, when threats arise from the very technological 

advances designed to make life safer (1992), align with the discourse around Hendra virus 

vaccine (Chapter 4 in this thesis). However, while the risks associated with technological 

advances may be incalculable and insidious (Cairns et al., 2013, Vaughan, 2011, Tversky et al., 

1982), an open acknowledgement of them within the discourse, together with a validation of 

peoples’ concerns could progress discussion through division and into participation. 
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Involvement of social media and its participants’ penchant for anonymity and self-selective 

introspection does contribute to the complexity of discourse around risk. More research into 

the role of social media contributions in risk communication is needed (Amin Mousavi and 

Pimenidis, 2014). 

There is a tendency to classify people into groups by their response to issues (Gillespie et al., 

2012, Garvin, 2001, Davis et al., 2011). Some of these categories include ‘anti vaxers’ and 

conspiracy theorists. The implication behind these classifications is that, rather than being 

considered part of the discourse, dissenting voices are disqualified and any response beyond 

classification is deemed unnecessary (Harambam and Aupers, 2015, Wynne, 1996a).  

This research highlights the importance of considering these responses, rather than relegating 

them to the realm of anti-science. The horse owners interviewed gave responses that included 

scientific consideration to questions around the virus and the vaccine. Multiple interviewees 

comments indicated an interest in exploring the option of antibody testing to further the 

scientific knowledge base of protection duration offered by the vaccine, while some were 

interested in the questions regarding infection dynamics: one horse infected in a paddock of 

many horses for example. Indeed, interviewees generally had positive things to say about the 

vaccine. What they seemed concerned about was a perceived lack of reflexivity in 

veterinarians and that their opinions and knowledge were not valued by the authorities. 

The interviews with veterinary professionals and horse owners highlight the need for 

reflexivity in all stakeholders in their consideration of how people make decisions around risk. 

The responses of veterinarians regarding how they think their clients are making decisions 

about the risk of Hendra virus infection and vaccination reveals the range of consideration 

given to how decisions around risk are made. Some veterinary professions resort to the 

discredited deficit model of science communication by calling for more scientific information, 

without engaging further in the questions that horse owners actually have, or what sort of 

information they felt they would benefit from. This appears to be a wasted opportunity to 

further explore opportunities for scientific research and to deepen the connection between 

horse owners and veterinarians with potential for a collaborative approach to further research 

(Shirk et al., 2012). 

The anchoring of institutional responses to Hendra virus risk management within the deficit 

model of science communication is based on the assumptions about how horse owners will 

and should respond. By basing policy development on an imagined horse owning public in 

which owners are both passive and helpless in the face of Hendra virus, complete and 
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uncomplicated compliance should result (Davis et al., 2011). However, a closer view of these at 

risk horse owners suggests that they are anything but passive and certainly not helpless 

(Chapter 3 & 4).  

Conversely, some veterinarians’ comments indicate that deeper reflexivity in decision making 

has changed how they practice veterinary science and specifically how they discuss Hendra 

virus and the vaccine with their clients. This results in more opportunities for a participatory 

discourse and indicates that reflexivity can expand the approaches adopted in Hendra virus 

risk communication. 

The comments from horse owners involving reflexivity are interesting because they identify 

how the interviewees would have liked the Hendra virus management strategies to progress. 

These comments give insight into a horse owning public that wants their knowledge and 

contributions to the discourse valued and their agency and utility in the face of Hendra virus 

recognised. 

However, it would be naïve to assume that other concerns would disappear and all grievances 

would be dealt with by this approach. Instead, by incorporating an understanding of how all 

people make decisions around risk and avoiding the deficit model of risk communication, a 

more productive public engagement with Hendra virus risk management is possible. 

Mechanisms and suggestions are discussed in Chapter 6. 

Limitations 

Given the open nature of the interviews, it is possible that the consistency and trustworthiness 

of the interview data are in question. However, emphasis on maintaining strict consistency in 

interviews to avoid arbitrary subjectivity results in loss of the variability and depth sought after 

in qualitative research (Kvale and Brinkmann, 2009). The semi-structured nature of data 

collection instead adds to the ‘thick description’ that contributes to the multifaceted view of 

the phenomenon that becomes clearer (Holliday, 2002).  

Conclusion 

When risk management policy is developed based on inaccurate assumptions about how 

people will react in a risk situation, it should be of little surprise when the resulting 

management strategies disengage and alienate members of the public. One result of concern 

is the damage done to the relationship between horse owners and veterinarians through the 

implementation of such a policy. Trusting and open relationships between veterinarians and 
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their clients are important and a valuable tool in any zoonotic disease outbreak management 

and should be protected.  

The goal for any zoonotic risk management policy should include strategies that facilitate 

improved communication between veterinarians and their clients, rather than aiming for 

public compliance. Within this relationship, it is necessary to establish a position of mutual 

trust and respect which relies on an acknowledgement of the value of stakeholders’ 

knowledge and developing a degree of reflexivity within the relationship (Garvin, 2001, 

Wynne, 1996a, Leiss and Powell, 2004). Those with scientific institutional authority need to 

avoid disqualifying other views because they appear to threaten the epistemological 

foundation of science (Harambam and Aupers, 2015). Instead, they should allow for the 

strengthening of the discourse that is possible when other views are included. Science as a 

process of knowledge generation is strengthened by questioning and challenge. Disregarding 

diverse opinions not only wastes opportunity for uncovering possible scientific research 

direction but more significantly, closes off opportunity for further productive and engaged 

discourse around horse health and management of risk. Allowing for the inclusion of these 

dissenting voices in any communication around risk will assist in establishing a more robust 

and participatory discourse (Garvin, 2001). 
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Chapter 6. Conclusion and Recommendations 

This research examined discourse of horse owners and veterinarians on the risk of Hendra 

virus. The aim was to advance the management of future zoonotic outbreaks of infectious 

diseases. This thesis helps to fill a current gap in the literature by examining the contribution of 

social, cognitive and cultural factors in risk management decisions made by both salaried 

experts and lay people, in this case veterinarians and horse owners in regards to Hendra virus 

in Australia. 

The research presented in this thesis provides insights into how the current Hendra virus 

discourse has been managed and provides new information that can inform preparedness by 

the veterinary profession for future emerging zoonoses in Australia. The conclusions and 

recommendations arising from this research are discussed below. 

Hendra virus risk perception mismatch 

This research highlights the mismatch between some veterinarians and horse owners in how 

they perceive the risk of Hendra virus. Some horse owners report feeling disengaged, 

frustrated and that they are not being listened to. Some veterinarians report feeling angry and 

frustrated that their advice is being ignored and that they are expected to increase their own 

personal risk because owners are electing not to vaccinate their horses against Hendra virus. 

The mismatch stems not from a lack of understanding or inability to understand scientific 

information. Three perspectives arising from this research are helpful in examining the 

discourse around Hendra virus risk and the vaccine for horse.  

Risk decisions 

All people make decisions based on a balance of rational thought and emotion, including 

veterinarians and horse owners. These responses are linked in the brains as neural processes 

involved in decision making. Decisions around the risk of Hendra virus by horse owners appear 

to some veterinarians as irrational and have been criticised as being emotionally based. These 

decisions have been disregarded as evidenced by some veterinarians’ comments in chapter 5 

and their frustration directed at horse owners electing not to vaccinate their horses. This 

perspective on evidence in risk management highlights the gap in salaried experts’ (eg. 

Veterinarians’) understanding of the risk management approaches of horse owners.  
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Worldview and decision making 

The egalitarian worldview frames the expert as one experienced and knowledgeable, not 

necessarily arising from an institution or from official academic training (Thompson et al., 

1990). This worldview values the right of the individual to make decisions based on their own 

expertise and values local knowledge. Horse owners that took part in this research are found 

to operate within an egalitarian worldview (Chapters 2, 4 & 5). Veterinarians tend to operate 

within the framework of a hierarchical worldview, where there are clear definitions about who 

has the power and knowledge to appropriately answer questions and consider risk (Chapter 5). 

Further understanding of these different paradigms and the role they play in risk perception is 

needed in order to facilitate inclusive risk discourse.  

Risk perception 

Considering risk perception is important when examining the discourse around the risk of 

Hendra virus. Examination of the statistical likelihood and magnitude of a possible Hendra 

virus event will inform a numerical analysis of the risk event but does not consider risk 

perception. Thus, statistical calculation of risk can only partially shape the responses of horse 

owners and veterinarians. As discussed in Chapters 3 and 4, consideration of the motivating 

social and cultural factors which shape how risk is perceived and managed by salaried experts 

and lay people will move policy beyond its present focus on compliance towards participatory, 

mutually respectful dialogue including opportunities for disagreement and dissent.  

These perspectives indicate the need for fundamental changes in how salaried experts are 

trained to respond to zoonotic disease outbreaks, particularly those responses which will 

depend on vaccination strategies. 

Veterinary Training 

This research has highlighted the need to reconsider how veterinarians are trained in their 

management of zoonotic diseases of high morbidity and mortality in Australia. A veterinary 

science course that included in its curriculum aspects of psychology and social science could 

better prepare its graduates for communication around various risks with their clients that will 

follow. Consideration of how reflexivity of practice and communication based in an 

understanding of science and its context in society could create opportunities for productive 

and engaging discourse between veterinarians and their clients. Inclusion of a worldview 

perspective in how veterinarians assess their clients’ consideration of information and its 

sources will also allow for deliberation on how strategies might best suit those at risk, how the 
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strategies might best be presented and by whom. This inclusion will also challenge the 

assumption that there will be one solution to suit all stakeholders. Veterinarians that receive 

training in the adoption of a reflexive approach to their own assumptions and training could 

better understand how they might prevent or resolve divisive discourse with their clients. This 

reflexivity will assist in improving risk communication in zoonotic disease outbreaks (Chapter 

5). Furthermore, evaluation of such training would also assist in better preparing veterinarians 

for future risk communication.  

General science training 

The mismatch of risk perception around Hendra virus between horse owners and veterinarians 

is a snapshot of a much bigger and ongoing issue that reflects the differing paradigms that 

exist for salaried experts and the public. Social science research suggests that communication 

and consideration of outcomes around science generally and risk specifically would benefit 

from a dramatic overhaul and a healthy dose of reflexivity (Wynne, 1993, Kraus et al., 1992).  

The current concerns in respect to mistrust of science and research reflect a need to 

reconsider how scientists are trained to better reflect what is known about human decision 

making (Longnecker, 2016) and risk perception. There are sufficient historical examples where 

public doubt with respect to the safety and efficacy of scientific research has been fully 

validated. Scientific training should better reflect the dynamic nature of scientific knowledge 

and the limits of research to fully and perfectly predict future outcomes. 

Examination of open ended questions from surveys and the inclusion of qualitative data from 

interviews allows for the depth and influence of social networks to be examined (Wynne, 

1982, Bazeley, 2013). Wynne (1996b) suggest that restricting research to quantitative 

approaches reinforces the deficit model of science communication and considers individuals as 

making decisions within an intellectual processing framework. But if consideration of the true 

contradictory nature of belief is allowed, then the perspective of public response to risk 

becomes clearer and more representative. Valuing the role of qualitative research is essential 

to capture the uncontrolled and subjective nature of sense making around risk. 

Science, both as a technique of answering questions and as a body of knowledge, should be 

considered as a tool, not as an inviolate and inviolable institution that is closed to examination 

and without fault. The current approach to considering science can only result in further 

distancing between scientific outcomes with the accompanying risks and those expected to 

benefit from those outcomes, to adopt them without question and to be thankful. Research 

within this thesis illustrates that reflexivity within veterinary practice and consideration of how 
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horse owners respond to different approaches to risk discussion can result in less frustration 

for the veterinarian and avenues for further positive dialogue around risk with their clients. 

Inclusion of social science and psychology research as part of scientific training and as a lens 

through which to better understand the low rates of adoption of new technology and assumed 

lack of engagement with science could avoid further frustration and wasted resources and 

create an arena for productive, inclusive engaging scientific discourse. 

Limitations and future research 

It is important to acknowledge that this research took place over a turbulent and dynamic 

period within the natural history of Hendra virus. The timing of some events meant that it was 

not possible to examine all relevant events in full. These include the consequences of the ‘no 

vaccine no see’ policy adopted by some veterinarians and the prosecutions of veterinarians by 

Workplace Health and Safety. Further research could provide valuable insights which might 

lead to rebuilding open dialogue and trusting relationships between veterinarians and horse 

owners. Gaps remain in the literature in regards to the relationship between veterinarians and 

their clients and the role this plays in future zoonoses management and require attention. 

Another aspect of interest is to further explore the origin of the assumptions on which the 

Hendra Virus control approach has been based – trying to balance compliance against 

complacency and panic with an underdeveloped understanding of social and cultural factors 

responsible for public response (Davis et al., 2011). A deeper understanding of the biomedical 

model of health and illness and its disconnection of the social from the physical (Lock and 

Gordon, 1988 and Chapter 1 of this thesis) could inform in-depth assessments of current 

health risk management strategies and suggest direction for improved communication during 

disease outbreaks. 

Global tendency to consider health threats as connected with national security also deserves 

more attention (Cooper, 2006, Elbe cited in Davis et al., 2011). Such an approach relies on an 

assumed public that is helpless and compliant and could contribute to the mismatch of risk 

perception and failure to engage stakeholders (Davis et al., 2011). Examination of veterinary 

public health documents regarding Hendra virus and the vaccine release in Australia could 

inform improvements in risk management at policy level. 

Reflection on the research approach in this thesis is also required. The adoption of a forced 

choice and open ended question survey might be considered as widening the paradigm chasm 

that already exists between reason and emotion (Duckett et al., 2015, Wynne, 1992d). Further 
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examination of the application of mixed methods research around risk perception would add 

value to this particular methodological approach (Bryman, 2006). 
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STUDY INFORMATION: This survey forms part of a research project looking at Hendra virus risk management 
attitudes and practices of horse owners who have nonvaccinated horses. This research, and the information you 
provide, will be of great value to those working in animal disease policy and response, as well as veterinarians and 
public health professionals. This project is separate from but will complement the recently completed HHALTER 
project. 

FUNDING: This survey is being conducted by the University of Western Sydney, and is being supported by the State 
of Queensland, the State of New South Wales and the Commonwealth of Australia under the National Hendra Virus 
Research Program. 

STRUCTURE: The survey has been designed to be as quick and easy to answer as possible. Most questions are 
multiple choice, and you can write comments and give additional opinions if you WANT to. Some questions are 
skipped over  depending on the responses you give – most are marked with an asterisk (*) to indicate a response is 
needed to be able to move on. 

TIME: The survey will probably take around 2030 minutes to complete. 

EXITING/REENTERING: We would generally recommend that you try to complete the survey in a single session, 
however, the survey is setup so that you can partially complete it, exit, and go back in as often as you need to. 
Once you complete the survey and press the 'done' button at the end you cannot change responses. Occasionally 
problems are encountered if your computer is set on high security settings. If you have problems please see the note 
below and/or contact the researchers if you need more assistance. 

CONFIDENTIALITY: The data you provide will be treated in confidence and only combined data will be reported. No 
individual data will be reported and no identifiable data will be made available to anyone. 

CONTACT: If you have any questions about this study please email Dr Mel Taylor at the University of Western 
Sydney (melanie.taylor@uws.edu.au).  

IF YOU ARE WILLING TO TAKE PART IN THIS SURVEY PLEASE CLICK ON THE “NEXT” BUTTON BELOW WHEN 
YOU'RE READY TO BEGIN.  

Background Notes 

ETHICS: This study has been approved by the University of Western Sydney Human Research Ethics Committee. 
The Approval Number is H10643. If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Ethics Committee through the Office of Research Services on Tel 02 4736 0013 or 
email humanethics@uws.edu.au. Any issues you raise will be treated in confidence and investigated fully, and you 
will be informed of the outcome.  

HIGH SECURITY SETTINGS: Ensure you have 'cookies enabled' BEFORE starting the survey. The survey host 
website uses cookies to recognise your response and this allows you to exit/return/edit responses. You need to have 
'cookies enabled' in your browser for this to work. The vast majority of people will have no problem. However, if you're 
unsure about your settings or are worried about losing data we suggest you complete Question 1 (on Page 2), click 
NEXT (to save Page 2 data) and then use EXIT EARLY on Page 3 to leave the survey  if there is going to be a 
problem this will show up now. If everything is OK you can then reenter the survey (using your original link)  this 
should open up on Page 3. You can then go back to complete the Page 2 questions  or adjust your browser settings 
if you need to. 

Introduction
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1. Have you vaccinated your horses against Hendra Virus?

Hendra virus vaccination

*
Yes, all of themnmlkj

Yes, some of themnmlkj

I have vaccinated some/all of them but have stopped vaccinating some/all of themnmlkj

No, none of themnmlkj
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These questions focus on the horse/s you own or have responsibility for, and information about you and your horse 
property. This section provides really useful background information that is important for the study and for analysis of 
the data. 

2. How many horses do you have that you...

3. Are you someone who makes, or influences, decisions regarding...

4. Are your horse/s located in an area where a Hendra virus case in horses has
previously been reported?

5. Do you...

6. What is the postcode of the property where your horses are kept? (just the four
numbers)

You and your horses

own/part own?

lease?

manage?

Yes No

your horse/s' health? (e.g. whether to vaccinate) nmlkj nmlkj

the management of your horse property? (e.g. fencing, location of food/water) nmlkj nmlkj

Yes No Unsure

...ever see flying foxes flying over your horse property? nmlkj nmlkj nmlkj

...ever see flying foxes in trees on your horse property (e.g. eating, roosting)? nmlkj nmlkj nmlkj

...have any fig or mango trees on your horse property? nmlkj nmlkj nmlkj

postcode (number only)

Comment (if required) 

55

66

Yes  within 20km of a Hendra virus case in horsesnmlkj

Yes  within 2050km of a Hendra virus case in horsesnmlkj

Within 50100km of a Hendra virus case in horsesnmlkj

No  more than 100km from a Hendra virus case in horsesnmlkj

Don't knownmlkj
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7. Do you earn income from a horse related business or activity?

8. What is the nature of your involvement with horses? (Tick all those that apply)

9. Do the following people come onto your horse property and have contact with your
horse/s?

10. Have you been affected or impacted by a previous Hendra Virus case (either directly
or indirectly)? 

Yes No

Adults (outside your immediate household) nmlkj nmlkj

Employees nmlkj nmlkj

Children (your own, or other people's) nmlkj nmlkj

Yes, as my MAIN source of incomenmlkj

Yes, as an additional (secondary) source of incomenmlkj

Nonmlkj

Comment 

55

66

Recreational (eg riding for pleasure, Riding for the Disabled, Australian light horse)gfedc

Thoroughbred Racinggfedc

Harness Racinggfedc

Competitive riding / Equestrian (eg campdraft, carriage driving, cutting, dressage, endurance riding, eventing, hacking, jumping, 

polo, polocrosse, pony club, reining, showing, vaulting, western, working equitation) 

gfedc

Breedinggfedc

Stabling/Agistmentgfedc

Commercial (eg riding school, horse tourism, animalassisted therapy)gfedc

Working/Farming/Stock horsesgfedc

Othergfedc

Please specify or provide details 

55

66

Yesnmlkj

Nonmlkj

If you feel you can, please provide a little information. 

55

66
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11. Are you...

12. How old are you?

Malenmlkj

Femalenmlkj

Rather not saynmlkj

under 35nmlkj

3544nmlkj

4554nmlkj

5564nmlkj

65 or overnmlkj

Rather not saynmlkj
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These questions are about the general health of your horse/s, contact with your veterinarian, and any health concerns 
that you might have for your horses. 

13. In the past 12 months, how many times...

14. In the last 12 months, have any of your horses been vaccinated for...?

15. If you are choosing to vaccinate some of your horses and not others, can you tell us
how you decide which ones to vaccinate/not vaccinate?

16. Please consider the following four health concerns. How would you rank them for
your horses currently  from 1st (of greatest concern to you) to 4th (of least concern to 
you).

17. OPTIONAL: Do you have any comments you would like to make regarding your
horse/s' health?

General horse health

0 12 34 4+

... have you spoken to a veterinarian about your horse/s? (total number of 
conversations)

nmlkj nmlkj nmlkj nmlkj

... has a veterinarian examined your horse/s? (total number of 
examinations/consults)

nmlkj nmlkj nmlkj nmlkj

yes  all of them yes  some of them no

Tetanus nmlkj nmlkj nmlkj

Strangles nmlkj nmlkj nmlkj

Other nmlkj nmlkj nmlkj

55

66

1st  greatest concern 2nd 3rd 4th  least concern

Colic nmlkj nmlkj nmlkj nmlkj

Laminitis nmlkj nmlkj nmlkj nmlkj

Hendra virus nmlkj nmlkj nmlkj nmlkj

Traumatic accident nmlkj nmlkj nmlkj nmlkj

55

66

Please provide details of other vaccination(s) 

Is there any other health concern you would have included above? (please give details) 

55

66
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18. Looking around your horse property, have you thought about the risk of Hendra
virus infection in your horses and made any property changes? 

Please select one option that best describes your approach.

Assessing your property for Hendra virus risk

I have not assessed the property for the risk of Hendra virus infectionnmlkj

I have assessed the property, I don't think there is a risk, and I have not made any changesnmlkj

I have assessed the property, I think there is a risk, I intend to make changes, but I have not done so yetnmlkj

I have assessed the property, I think there is a risk, but I have decided there is nothing/nothing more I can do to reduce the risknmlkj

I have assessed the property, I think there is a risk, and I have made changes to reduce the risknmlkj

Comments/Is there are better way to describe your situation? 

55

66
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This next section asks about your use of some property management strategies that could reduce the risk of Hendra 
virus  and your views on each.  

You will be asked about  
 covering horses' food bins/containers  where horse/s are handfed 
 covering horses' water containers  where water is provided in this way 
 keeping horses off pasture when flying foxes are active 
 keeping horses away from fruiting/flowering trees. 

19. How EFFECTIVE do you think the following are/would be at reducing the risk of
Hendra virus infection in your horse/s?

20. How EASY was it/would it be for you to do the following to reduce the risk of Hendra
virus infection in your horse/s?

We're now going to ask you briefly about each of the property management strategies. Starting with covering horses' food containers 

21. Are you covering your horses' food containers?

Property management strategies to reduce Hendra virus risk

Not at all A little Moderately  Very Extremely

Covering horses' food bins/containers nmlkj nmlkj nmlkj nmlkj nmlkj

Covering horses' water containers nmlkj nmlkj nmlkj nmlkj nmlkj

Keeping horses off pasture when flying foxes are active nmlkj nmlkj nmlkj nmlkj nmlkj

Keeping horses away from fruiting/flowering trees nmlkj nmlkj nmlkj nmlkj nmlkj

Not at all A little Moderately  Very Extremely

Covering horses' food bins/containers nmlkj nmlkj nmlkj nmlkj nmlkj

Covering horses' water containers nmlkj nmlkj nmlkj nmlkj nmlkj

Keeping horses off pasture when flying foxes are active nmlkj nmlkj nmlkj nmlkj nmlkj

Keeping horses away from fruiting/flowering trees nmlkj nmlkj nmlkj nmlkj nmlkj

*
Yes for all my horsesnmlkj

Yes for some of my horsesnmlkj

Nonmlkj

Not applicable  I don't handfeed my horses / there are no food containers to covernmlkj

Comments 
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22. To what extent have the following factors influenced your decision NOT to cover
all/some of your horses' food bins/containers?

Covering horses' food bins/containers

Not at all A little Somewhat A lot A great deal

the time it would take to do nmlkj nmlkj nmlkj nmlkj nmlkj

the money it would cost to do nmlkj nmlkj nmlkj nmlkj nmlkj

the practicalities of doing it nmlkj nmlkj nmlkj nmlkj nmlkj

Other factors involved in your decision not to cover your horses' food bins/containers 

55

66
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23. Are you covering your horses' water?

Covering horses' water containers

*
Yes for all my horses.nmlkj

Yes for some of my horses.nmlkj

Nonmlkj

Not applicable  my horse/s only have access to water in a dam/creek/large water sourcenmlkj
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24. To what extent have the following factors influenced your decision NOT to cover
all/some of your horses' water containers?

Covering horses' water containers

Not at all A little Somewhat A lot A great deal

the time it would take to do nmlkj nmlkj nmlkj nmlkj nmlkj

the money it would cost to do nmlkj nmlkj nmlkj nmlkj nmlkj

the practicalities of doing it nmlkj nmlkj nmlkj nmlkj nmlkj

Other factors involved in your decision not to cover your horses' water containers 

55

66
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25. Do you keep your horses off pasture when flying foxes are active, eg. dawn and
dusk?

Keeping horses off pasture when flying foxes are active

*

Yes, all my horsesnmlkj

Yes, some of my horsesnmlkj

Nonmlkj

Not applicable  there aren't any flying foxes active around my horse propertynmlkj
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26. To what extent have the following factors influenced your decision NOT to keep
your horses off pasture when flying foxes are active?

Keeping horses off pasture when flying foxes are active

Not at all A little Somewhat A lot A great deal

the time it would take to do nmlkj nmlkj nmlkj nmlkj nmlkj

the money it would cost to do (e.g. space, facilities) nmlkj nmlkj nmlkj nmlkj nmlkj

the practicalities of doing it nmlkj nmlkj nmlkj nmlkj nmlkj

Other factors involved in your decision not to keep your horses off pasture when flying foxes are active 
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27. Do you keep your horses away from fruiting/flowering trees?

Keeping horses away from fruiting/flowering trees

*
Yes, all my horsesnmlkj

Yes, some of my horsesnmlkj

Nonmlkj

Not applicable  I don't have any fruiting/flowering trees on my horse propertynmlkj
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28. To what extent have the following factors influenced your decision NOT to keep
your horses away from flowering/fruiting trees?

Keeping horses away from flowering/fruiting trees

Not at all A little Somewhat A lot A great deal

the time it would take to do nmlkj nmlkj nmlkj nmlkj nmlkj

the money it would cost to do (e.g. fencing) nmlkj nmlkj nmlkj nmlkj nmlkj

the practicalities of doing it nmlkj nmlkj nmlkj nmlkj nmlkj

Other factors involved in your decision not to keep your horses away from fruiting/flowering trees 
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In this section we want to find out what might encourage you to use some of the property management strategies to 
reduce Hendra virus risk that you haven't taken up (those strategies covered in the previous set of questions) and 
what you think could be done to encourage use of those strategies (and vaccination) by other horse owners.  

29. Would you consider taking up some/some more of the recommended property
management strategies...

30. If you were responsible for encouraging the adoption of risk management strategies
by horse owners against Hendra virus infection in their horses, what approaches 
would you consider using?  

Please select as many options as you like  and add any other suggestions for things 
you think might be effective.

Supporting use of Hendra virus risk reduction strategies (including vaccina...

Definitely no Probably no Unsure Probably yes Definitely yes

if one of your horses became infected with Hendra 
virus?

nmlkj nmlkj nmlkj nmlkj nmlkj

if your friends adopted some of those strategies? nmlkj nmlkj nmlkj nmlkj nmlkj

if a neighbouring/nearby property had a Hendra virus 
case?

nmlkj nmlkj nmlkj nmlkj nmlkj

if people you respect recommend you adopt some of 
those strategies?

nmlkj nmlkj nmlkj nmlkj nmlkj

if a professional (veterinarian or consultant) conducted 
a risk assessment and recommended you adopted some 
of those strategies?

nmlkj nmlkj nmlkj nmlkj nmlkj

if government funding was provided to assist? nmlkj nmlkj nmlkj nmlkj nmlkj

Other situations when you would consider taking up property management strategies (please specify) 

55

66

Posting/emailing pamphlets about property management and vaccinationgfedc

Holding local information nightsgfedc

Using social media to provide informationgfedc

Arranging for subsidised (reduced cost) vaccinationsgfedc

Offering subsidised (reduced cost) professional risk assessmentsgfedc

Making vaccination compulsory in places/regions where there have been identified casesgfedc

What other approaches would you consider taking? 
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These questions ask for your general views on Hendra virus risk and its consequences 

31. How LIKELY do you think it is it that a Hendra virus case could occur...

32. How SERIOUS would it be if there was a Hendra Virus infection...

Your views on Hendra virus risk

Not at all A little Moderately Very Extremely

in one of your horses? nmlkj nmlkj nmlkj nmlkj nmlkj

in a neighbour's horse or on a horse property near by? nmlkj nmlkj nmlkj nmlkj nmlkj

in a friend's horse? nmlkj nmlkj nmlkj nmlkj nmlkj

in your area? nmlkj nmlkj nmlkj nmlkj nmlkj

Not at all A little Moderately Very Extremely

in one of your horses? nmlkj nmlkj nmlkj nmlkj nmlkj

in a neighbour's horse or on a horse property near by? nmlkj nmlkj nmlkj nmlkj nmlkj

in a friend's horse? nmlkj nmlkj nmlkj nmlkj nmlkj

in your area? nmlkj nmlkj nmlkj nmlkj nmlkj

Comments 
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Comments 
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33. Please indicate the extent to which you disagree or agree with the following
statements.

34. What three (single) words come to mind when you think about Hendra Virus?

Strongly 
disagree

Disagree
Neither agree 
or disagree

Agree
Strongly 
agree

I want to try and do everything I can to prevent my horses catching 
Hendra virus.

nmlkj nmlkj nmlkj nmlkj nmlkj

There is no point vaccinating against Hendra virus because there are 
still other unvaccinated horses.

nmlkj nmlkj nmlkj nmlkj nmlkj

I avoid thinking about the possibility of Hendra virus infection in my 
horses.

nmlkj nmlkj nmlkj nmlkj nmlkj

If my horses are going to get Hendra virus, there is little I can do 
about it.

nmlkj nmlkj nmlkj nmlkj nmlkj

Nothing I do will make a difference to the risk of my horse catching 
Hendra virus.

nmlkj nmlkj nmlkj nmlkj nmlkj

If my horse catches Hendra virus, it will not be the worst thing in the 
world.

nmlkj nmlkj nmlkj nmlkj nmlkj

I want to learn more about the connection between Hendra virus and 
strategies designed to prevent Hendra virus infection.

nmlkj nmlkj nmlkj nmlkj nmlkj

I can protect my horses from Hendra virus without help from vets and 
the government.

nmlkj nmlkj nmlkj nmlkj nmlkj

I have assessed the risk of Hendra virus in my horse and my actions 
provide enough protection.

nmlkj nmlkj nmlkj nmlkj nmlkj

1.

2.

3.

Comments 
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Our study is designed to focus on horse owners who have not vaccinated their horses (and including those who have 
stopped vaccinating), to investigate their use of other risk reduction strategies and their attitudes towards Hendra 
virus risk generally. 
Although vaccination is not the focus of the study, in this last section we would like to know a little bit about your 
attitudes to Hendra virus vaccination. 

35. Just generally, what are your reasons for not vaccinating your horse/s against
Hendra virus (or for withdrawing them from vaccination, if applicable)?

36. Would any of the following make you reconsider vaccinating your horse/s against
Hendra virus in the future? 

Your views on Hendra virus vaccination
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definitely no possibly no unsure possibly yes definitely yes

If a horse on a neighbouring/nearby property became infected nmlkj nmlkj nmlkj nmlkj nmlkj

If my vet strongly recommended it nmlkj nmlkj nmlkj nmlkj nmlkj

If the vaccine was compulsory nmlkj nmlkj nmlkj nmlkj nmlkj

If my doctor (GP) strongly recommended it nmlkj nmlkj nmlkj nmlkj nmlkj

If I could give the vaccine to my horse/s myself nmlkj nmlkj nmlkj nmlkj nmlkj

If I could not insure my horse unless it was vaccinated nmlkj nmlkj nmlkj nmlkj nmlkj

If one of my horses became infected nmlkj nmlkj nmlkj nmlkj nmlkj

If someone in my network of friends recommended it nmlkj nmlkj nmlkj nmlkj nmlkj

If my vet refused to treat my horses because they were unvaccinated nmlkj nmlkj nmlkj nmlkj nmlkj

If the vaccine was cheaper nmlkj nmlkj nmlkj nmlkj nmlkj

If the vaccine became available as an annual booster nmlkj nmlkj nmlkj nmlkj nmlkj

If someone in the horse industry that I respected recommended it nmlkj nmlkj nmlkj nmlkj nmlkj

If the vaccine was free nmlkj nmlkj nmlkj nmlkj nmlkj

What other things might make you consider vaccinating your horse/s against Hendra Virus? 
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37. OPTIONAL: If you have any comments you'd like to make please write them in the
space below.

REQUEST FOR FOLLOW UP: This survey is the first part of our research project. We are looking for a small number of people who might be 
willing to take part in an interview with one of the research team. The interview would be held locally, at the time and place of your choosing, 
and would take around 4060 minutes. 
For taking part in the interview,to thank you for your time, you will receive a $30 gift voucher. 

If you would be willing to consider speaking with one of us, please provide some contact details below. 

Reassurance: Your details will NOT be passed on to anyone or reported as any part of this project, and you will not receive any marketing or 
SPAM/junk emails. You will only be contacted by researchers in this project and your future participation would be entirely voluntary. 

Thank you for any further assistance you might be willing to give. 

38. CONTACT DETAILS (if willing to be contacted about an interview)

Final Comments
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Your name (first name)

Contact email address

Phone number
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Appendix II. Interviews with Horse owners 
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Hendra virus infection transmission and dynamics: Questions for horse owners 

Hand out information sheet and get consent form signed. Remind participant that the interview will 

be recorded, then transcribed and analysed.  

Thanks for talking with me today. I would like to ask you a few things about your horses generally, 

the health of your horses and the impact of Hendra virus. 

1. Can you tell me about your Horses? 

Prompt: How many do you have?, What do you use them for?, How long? How first involved? 

Now I would like to talk with you about your horses’ health 

2. Have there been any times in the last few years when you have felt your horses’ health has 

been at risk? Prompt: injuries, illnesses, colic – Tell me more about….., Can you tell me how 

you felt about that? 

3. Where do you go for information about your horses’ health?  

Prompt: Websites (be specific) Social media (what groups?) 

4. Who do you go to when you need help with your horses’ health? 

5. How would you describe your relationship with your local vet? Prompt: Do you feel like they 

understand you and your horses?  

Now I would like to talk with you about Hendra virus 

6. Do you feel Hendra virus has impacted on you? 

Prompt: If yes, Can you tell me about that? 

If no, have you changed how you have done things after the Hendra Virus cases in this area?  

If the vaccine has been mentioned, skip to Q7. 

7. Do you feel the Hendra virus vaccine has impacted on you? 

Prompt: If yes, Can you tell me about that? 

If no, move on to others – see below 

I am limited in the number of people I can interview but I would like to know what is going on in the 

wider community with decisions around the Hendra virus vaccine. Are you happy for me to ask you a 

few questions about other people’s vaccination decisions? 

8. Do you think Hendra virus or the Hendra virus vaccine impacted on other people in this 

region?  If so, how? 

Prompt: Has it changed the way they manage their horses’ health or the property that they 

are kept on? Has this affected what you do? 

9. What do you think about the choices people have made? Prompt: What do you think about 

their choice to vaccinate/not to vaccinate/ Do you think they are making the right decisions? 

10. What would you do if you were in charge of a body that was responsible for helping people 

manage the risk of Hendra virus on their property and in their horses? Prompt: What has 

been done well in the current situation and what would you do differently?  
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Appendix III. Interviews with veterinarians 
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Hendra virus infection transmission and dynamics: Conversation with Industry 

Interview with vets  

Hand out information sheet and get consent form signed. Remind participant that the interview will 

be recorded, then transcribed and analysed. (Decide re member checking) 

Thanks for talking with me today. I would like to ask you a few things about your personal and 

professional connection with horses and the impact of Hendra virus on you and how you practice. 

I would like to start by asking you about your personal connection with horses. 

1. Can you tell me about your personal involvement with horses? How many do you have? 

What do you use them for? 

Next I would like to speak with you about your professional involvement with horses and their 

owners 

2. Tell about your professional involvement with horses? 

Prompt: What does an average week look like for you in terms of horses you see as patients? 

3. I imagine you have a range of relationships with your horse owning clients. Can you describe 

some of the different types of relationships you have? 

Prompt: Tell me about the good working relationship[s you have (without mentioning 

names). What about the relationships that are not good? 

4. Have there been times in the past few years when you felt your health or 

personal/professional well-being was at risk? 

Prompt: Can you tell me about those times? Have there been times when you have felt 

anxious about the horse work that you do? 

Next I would like to talk with you about the impact of Hendra virus and the Hendra virus vaccine 

5. Do you feel Hendra virus has impacted on your professional life? 

Prompt: Can you tell me about that? 

6. Do you feel the Hendra virus vaccine has impacted on your professional life? 

Prompt: Can you elaborate on that? 

Next I would like to ask you about your horse owning clients, no one specifically, just what you think 

about their choices. 

7. What about your horse owning clients? Do you think Hendra virus or the Hendra virus 

vaccine has impacted on their lives?  

Prompt: can you tell me more about that? 

8. When you think about your horse owning clients who are electing not to vaccinate their 

horses against Hendra virus, what do you think about the choices they have made? 

9. How do you think they are making decisions around Hendra virus? Where are they getting 

their information from? 

10. What do you think your clients think about how the Hendra virus issue has been handled? 

Prompt: May also need to discuss what the vets, themselves think. 

 


	input_674489229_10_0_0: Off
	text_661806916_8118841745: 
	text_661806916_8118841746: 
	text_661806916_8118841747: 
	input_709398168_30_8124587469_0: Off
	input_709398168_30_8124587470_0: Off
	input_716726942_30_8195527729_0: Off
	input_716726942_30_8195527730_0: Off
	input_716726942_30_8195527731_0: Off
	text_715079115_8179263864: 
	text_709398168_0: 
	input_709354278_10_0_0: Off
	input_709326775_30_8195436312_0: Off
	input_709326775_30_8195436313_0: Off
	input_709326775_30_8195436314_0: Off
	input_669016959_10_0_0: Off
	text_669016959_8124180502: 
	input_715078435_20_8221517191_0: Off
	input_715078435_20_8221517192_0: Off
	input_715078435_20_8221517193_0: Off
	input_715078435_20_8221517194_0: Off
	input_715078435_20_8221517195_0: Off
	input_715078435_20_8221517196_0: Off
	input_715078435_20_8221517197_0: Off
	input_715078435_20_8221517198_0: Off
	input_715078435_20_8221517199_0: Off
	text_715078435_8221517188: 
	input_662259270_10_0_0: Off
	text_662259270_8124475889: 
	input_709387973_10_0_0: Off
	input_709388659_10_0_0: Off
	input_708836319_60_8195444720_0: Off
	input_708836319_60_8195444721_0: Off
	input_661806908_30_8195449203_0: Off
	input_661806908_30_8195449204_0: Off
	input_661806908_30_8195449205_0: Off
	text_662239142_0: 
	input_708844272_30_8195454386_0: Off
	input_708844272_30_8195454387_0: Off
	input_708844272_30_8195454388_0: Off
	input_708844272_30_8195454389_0: Off
	text_674493047_0: 
	text_661806908_0: 
	text_708844272_0: 
	input_707539888_10_0_0: Off
	text_707539888_8195363967: 
	input_709356987_60_8179282022_0: Off
	input_709356987_60_8179282023_0: Off
	input_709356987_60_8179282024_0: Off
	input_709356987_60_8179282025_0: Off
	input_709357042_60_8179281602_0: Off
	input_709357042_60_8179281603_0: Off
	input_709357042_60_8179281604_0: Off
	input_709357042_60_8179281605_0: Off
	input_661806911_10_0_0: Off
	text_661806911_8106010133: 
	input_707514087_60_8124217808_0: Off
	input_707514087_60_8124217809_0: Off
	input_707514087_60_8124217810_0: Off
	text_707514087_0: 
	input_707519856_10_0_0: Off
	input_708855870_60_8124218451_0: Off
	input_708855870_60_8124218452_0: Off
	input_708855870_60_8124218453_0: Off
	text_708855870_0: 
	input_707521482_10_0_0: Off
	input_708861920_60_8124420140_0: Off
	input_708861920_60_8124420141_0: Off
	input_708861920_60_8124420142_0: Off
	text_708861920_0: 
	input_707523175_10_0_0: Off
	input_708866191_60_8195541168_0: Off
	input_708866191_60_8195541169_0: Off
	input_708866191_60_8195541170_0: Off
	text_708866191_0: 
	input_674494375_30_8124540987_0: Off
	input_674494375_30_8124540989_0: Off
	input_674494375_30_8124540988_0: Off
	input_674494375_30_8124540990_0: Off
	input_674494375_30_8124540991_0: Off
	input_674494375_30_8124540986_0: Off
	text_674494375_0: 
	input_707541916_20_8124427005_0: Off
	input_707541916_20_8124427007_0: Off
	input_707541916_20_8124427006_0: Off
	input_707541916_20_8124427008_0: Off
	input_707541916_20_8124427009_0: Off
	input_707541916_20_8124427004_0: Off
	text_707541916_8124427001: 
	input_675069534_30_8124456928_0: Off
	input_675069534_30_8124456929_0: Off
	input_675069534_30_8124456930_0: Off
	input_675069534_30_8124456931_0: Off
	input_675070290_30_8124456646_0: Off
	input_675070290_30_8124456647_0: Off
	input_675070290_30_8124456648_0: Off
	input_675070290_30_8124456649_0: Off
	text_675069534_0: 
	text_675070290_0: 
	input_662264243_60_8221528693_0: Off
	input_662264243_60_8221528689_0: Off
	input_662264243_60_8221528691_0: Off
	input_662264243_60_8221528692_0: Off
	input_662264243_60_8221528687_0: Off
	input_662264243_60_8221528686_0: Off
	input_662264243_60_8221528694_0: Off
	input_662264243_60_8221528688_0: Off
	input_662264243_60_8221528690_0: Off
	text_674498131_8195590033: 
	text_674498131_8195590034: 
	text_674498131_8195590035: 
	text_662264243_0: 
	text_707507316_0: 
	input_662259076_60_8195636657_0: Off
	input_662259076_60_8195636659_0: Off
	input_662259076_60_8195636654_0: Off
	input_662259076_60_8195636661_0: Off
	input_662259076_60_8195636655_0: Off
	input_662259076_60_8195636664_0: Off
	input_662259076_60_8195636658_0: Off
	input_662259076_60_8195636662_0: Off
	input_662259076_60_8195636660_0: Off
	input_662259076_60_8195636652_0: Off
	input_662259076_60_8195636656_0: Off
	input_662259076_60_8195636663_0: Off
	input_662259076_60_8195636653_0: Off
	text_662259076_0: 
	text_662260712_0: 
	text_661806943_8124536813: 
	text_661806943_8124536814: 
	text_661806943_8124536815: 


